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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanumny, TpeboBaHUI K pe3ysibTaTaM OCBOEHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETo o0Iero oOpa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B  DepepasbHOM  T'OCYAAPCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
yuyeOHOro mpenmeTra «XuMHUsS» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qenepanvy, peamu3yIOIIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIO)keHU «CTpaTerun pas3BuTusi BocnuTaHus B Poccuiickoii
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K OMNPEEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEJICTBAMHU
yuebHoro npeamera «Xumusa» nis 10—11 knaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, pe3yJabTaToB OOy4eHHs U TpeOOBaHUW K YPOBHIO TOATOTOBKH
BBIMTYCKHUKOB.

XuMHU4YecKoe oOpa3oBaHue, MoJIy4aemMoe BBIITYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aly  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOM CHCTEME XHMHYECKOTO 00pa3oBaHUs. OTH ILIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYPHI
YelioBeKa, a TakKe OJKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 U TPHUPOAHON cpenme. Peammsyercss xumudeckoe 00pa3oBaHHE
00yJaloUIMXxcs Ha YpOBHE CpPEAHEro 00IIero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeaMera  «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
MporpaMMe 1O XUMHUU C Y4E€TOM CHenuuKd HAyKd XUMUHU, €€ 3HaueHUs B
MO3HAHWW TPUPOJBI U B MATEPHUAIBHON KU3HU OOINECTBAa, a TaKXKe C Y4ETOM
o0mMX 1enell M NPUHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK MIPaeT O0COOYIO poJib B
COBPEMEHHOMW ITUBUJIM3AINH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYIBTYPHI.
OHa BHOCHUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKpYKAIOIIEeM MHUPE KaK O €IMHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (PopMUpYeTCs B XMMHUHU Ha OCHOBE IMOHUMAaHUS
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BEIIECTBEHHOI'0 COCTaBa OKPY>KAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOXHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIEMCTBYS C NPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHS CTana
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
TpyJla U >XKU3HU Kaxjaoro ujeHa oOmiectBa. CoBpeMEHHass XUMHUs KaK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHbBI 3J0POBbSI.

B coorBercTBUM ¢ OOmUMU TEASMH W TMPUHIIMIAMU CPEIHETO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YPOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisroniuMu  IipeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIE  KYpPChl —
«Oprannueckass xumusi» U «OOm@as M HeEopraHWYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTraHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUW W3 OOIIeH XUMHH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUN IMPU WU3YyYEHHUH
npeaMera 00ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepxaHusi KypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHpOBaHA B TPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXO/la K M3YyYCHHIO YydeOHOTro MaTrepuana u 0O0YCJIOBIICHA
UCTOPUYECKH  OOOCHOBaHHBIM  PAa3BUTHEM  3HAaHUM  Ha  ONPEJCIEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBa
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOpPHHM CTPOCHUS OPraHHMYECKUX
COCOMHEHUM, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpeACTaBIeHUd O CcTpoeHuHu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEILIECTBAX JIAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB JO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHmyeckod XHMHUH IIOJy4arOT Pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPE/ICTABIICHUS O XUMHUYECKOUW CBSI3H, KIIACCH(UKAIMMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUss B mOpeameTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuUBaeTCsl M3YYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUUYECKUNA MaTepuall U (HAKTOJOTHUECKHE CBEACHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIas v HeopraHudeckas
XUMUSD» O00ydaromuMcesl MPEeAOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE
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MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJO0JIOTMUECKUX MO3ULUH,
riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOICTBaxX M MPUMEHEHUHU, a TAKKE O XUMHUYECKUX pEeakUusAX, UX CYIIHOCTU H
3aKOHOMEPHOCTAX MNpOTeKaHus JAonojHsercs B Kypcax 10 m 11 kmaccos
AIIEMEHTAMHM COJAEpPKaHUs, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIATHOU
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT TOHMUMAHUIO B3aUMOCBSI3U XUMHUH C
IPYTMMH HayKaMU, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW M MPaKTHYECKOU
JEeSATENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBaKEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIIOKEHUN XUMUU, TOMOTAIOT
BBIIIYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3AHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH HHPOpPMALUIO U
OpUMEHATh €€ MJisi TONOJHEHUS 3HAaHWM, pEeHIeHUS WHTEIUICKTYAIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enom copepkanue yueOHOro
npenMera  «XUMHUS»  JTAHHOTO  yYpOBHS  W3Y4YEHUS  OPUEHTHUPOBAHO  HA
dbopMupoBaHue y 00Yy4aroOlMXCs MHUPOBO33PEHUYECKON OCHOBBI ISl TIOHUMAHMUS
¢unocopckux uuen, TakMxX Kak: MaTepUaIbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUN MYyTEM SKCHEPUMEHTAa H
pEelIeHHs] TMPOTUBOPEUYMM MeXAy HOBBIMH (aKTaMH U  TEOPETUUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU IKOJIOTHUYECKUX MPOoOJeM, a
TakKe TpobsieM cOepeKeHHs] SHEPTETHUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaJIOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, Pa3BUTHS W COLMAIM3alUU
oOy4Jaromuxcs NPUHITHIE MPOTPAaMMOM IO XUMHUHU TOAXOIbl K OIpPEAeNICHUIO
collepKaHUsl M TIOCTPOEHUS TpenMera mpeaycMaTpuBaloT (OPMHPOBAHUE
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUM, MMEIOIKUX 0a30BO€ 3HAYEHHUE IS
pa3IMYHBIX BUJOB JACSITEIBHOCTU: pEIIeHHUs MpoOjeM, IOUCKa, aHaiu3a |
00paboTku HHPOPMAITNH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS ONBITA MPAKTHIECKOM
U HCCIIEN0BATEIbCKON AEATENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpakTuke mnpenojaBaHus XWMHHM KaK Ha YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus, TaK U Ha YPOBHE CpPEHEr0 00111ero 00pa3oBaHus, IpU OMpeaeIeHUN
COJIEpKATEJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs IpeaMeTa HalpaBlICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAMIMOHHO MpHU3HAETCS (POpMHpOBaAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOIO €CTECTBO3HAHMS, NMPAKTHYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOW KyibTyphl. C



METOJMYECKONW TOUYKHM 3PCHHS TAKOW IMOJXOJ K OMNPEACICHHUIO IeNeil H3ydeHUs
MIpeIMETa SBISICTCS BIIOJHE OTPABIaHHBIM.

CorylacHO JaHHOW TOYKE 3PCHHS TJIABHBIMH IICJIIMH HW3YYCHHS TPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 - 11 ki1.) ssBISAIOTCS:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BaKHEHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYyYHOU KapTHUHBI MUpPA, B OCHOBE KOTOPOWU
JeKAT KITIOUYEBbIE TIOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI U TCOPHH XHUMUHU,
OCBOCHHE sI3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpPHEH
WX Pa3BUTHS M CTAHOBJICHUS,

e (opmMupoBaHHE U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIICCTB M XHUMHYECKUX pPCaKIMid, HEOOXOIUMBIX IS TPHUOOPETCHUS
YMCHUH OPUEHTUPOBATHCS B MHPE BEIIECTB W XUMHUYCCKHUX SBIICHHH,
UMEIOIIUX MECTO B MPUPOJIC, B IPAKTUICCKOM M MTOBCETHEBHOM KU3HU;

e pa3BHTHEC YMCHHH M CIIOCOOOB JICSITCIBHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM
U OOBSICHCHHMEM XHUMHUYECKOTO SKCICPUMEHTA, COOIIOACHUEM IpPaBUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsay ¢ atum, comepikarelibHas XapaKTepUCTUKA IeJiel U 3a7ad U3ydYCHHUS
npeaMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPHUTETAMH B CUCTEME cpefHero obmiero oopazoBanusi. Ceroans B
NpernojaBaHud  XMMUM B OOJbIIEH  cTermeHu OTHAETCS  NPEarnovYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepXaHusi OOydeHMs, OPHEHTHUPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HA0OpOM 3HaHUMU, a (YHKIMOHAIBLHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS WX B PEabHOU KU3HU
JUTSI pEeUICHUS] TPAKTUUYECKUX 3a1a4.

B cBsi3u Cc 3THUM TpH M3Y4YEHHHM TpeaMeTra «XHUMHs» JTOMUHUPYIOIIEe
3HaUEHWE MPUOOPETAIOT TaAKKE 1S U 3a7a49H, KaK:

ajganTamnus 00yJarouuxcsl K YCIOBUSIM JUHAMHUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTyallbHO  pPa3BUTONM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH M MX
MPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOmMXCS  KIFOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITICTEHIINI), WMEIOINX YHUBEPCATbHOE 3HAYCHWE IS Pa3IUYHBIX BHJIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, TONCKa, aHan3a U 00paboTku MHGOPMAITIH,
HEOOXOUMBIX JUIsI TPHUOOPETEHHUS ONBITa JICSITEIBHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TakKkKe [JIs OICHKA C TIO3HITHM



HKOJIOTMYECKON OE€30MacHOCTH XapakTepa BIMSHHUS BEUIECTB M XUMUYECKHX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETATH HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUU JIJISl MIOMCKA U aHalIu3a Y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMALIUU XUMHYECKOTO COJIEPKAHMS;

(opMHUpOBaHUE U PA3BUTHE Y OOYYAIOIIMXCSA ACCOLUATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS,, HAOMIOJATEeNbHOCTH, COOPAHHOCTH, AKKYpPaTHOCTH, KOTOpBIE
O0COOEHHO HEOOXOJWMBbI, B YAaCTHOCTHU, MpU I[JAHUPOBAHUM U MPOBEACHUU
XUMHYECKOT0 SKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalomuxcs yOeKIEHHOCTM B T'YMaHMCTHYECKOU
HAIpPaBJICHHOCTH XHWMHH, €€ BaXKHOM pOJIM B pEUICHUHU TJI00aJbHBIX MpodiieM
PaAIMOHANILHOTO MPUPOIONOIb30BAHUS, TOTOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHS HEOOXOAUMOCTH OEpeXHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUW JJIs MPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYalIUSIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSAMH.

B ydeOHOM maHe cpenHero o0Imiero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHOMN obnactu «EcTecTBeHHO-Hay4YHbIE
IPEIMETH.

OO61iee 4yncIo YacoB, OTBEAEHHBIX ISl U3YUEHUSI XUMUH, HA 0a30BOM YpOBHE
cpeaHero obmero odpazoBaHus, coctapiseT 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heeomio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue OCHOBBI OPraHUYeCKOH XUMHHI

[Ipenmer opraHMYeCKOM XHUMHM: €€ BO3HUKHOBCHHUE, PA3BUTHUE M 3HAUYCHUE B
MOJIY4YeHHM HOBBIX BEUIECTB M MaTepHanoB. Teopuss CTPOCHHSI OPraHUYeCKHUX
coenunenuit A. M. BytnepoBa, e€ ocHOBHBIE ToJIoKeHHs. CTpyKTypHbIE (OPMYIIbI
opraHudeckux BeuiecTB. ['omonorus, nsomepus. XuMU4ecKasi CBsI3b B OPraHUYECKUX
COEIMHEHUSIX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccuduKanuu opraHMYeckux BeuiecTB. HomenkiaTtypa
OpraHMYecKUX COCIMHEHUM (cucTeMarhueckas) W TpUBUAJIbHBIE HA3BaHUS
BaXXHEHIINX MpeICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METO/bl M3y4YeHUs BEUIECTB U MX MPEeBpalleHU:
O3HaKOMJICHHE ¢ 00pa3llaMu OPraHMYECKUX BEIECTB M MaTepHallaMU Ha UX OCHOBE,
MOJIETMPOBAHME MOJIEKYJI OpPraHMYECKUX BEIIECTB, HAOJIOJIEHHEe UM OINUCaHUE
JEMOHCTPALlMOHHBIX OIBITOB [0 MPEBPAIEHUI0 OpPraHUYECKUX BELIECTB MpPH
HarpeBaHuu (TJIaBJICHHE, OOyTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBl: COCTaB M CTPOCHHE, TOMOJIOTHUYECKMH psa. MeTaH u 3TaH —
NPOCTEHIINE TMPEACTABUTENIM aAIKaHOB: (U3MYECKHE U XUMHYECKHE CBOMCTBA
(peakuuy 3aMEIICHHS] W TOpPEHMs), HAXOXKIECHHE B MPUPOJE, IOJYYCHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAl. DTUIEH W MNPONUIEH —
NPOCTEHIINE TMPEACTABUTENM ATKEHOB: (U3MYECKHE ¢ XUMHYECKHE CBOMCTBA
(peakuuyu  TUAPUPOBAHMS, TAJOICHUPOBAHUA, THUApPATALUH, OKHUCJIEHUS U
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankxanuensl: OyTtamuen-1,3 u wmetunOyramueH-1,3: cTpoeHue, BaKHEHIIME
XUMHYECKUE CBOWCTBa (peakuus nojuMepusanuu). IlomydeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJNKUHBL: cOCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKHUM Psii. ALETUIIEH —
OpOCTEHIINK  MpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHE, (HUIUUYECKHE U
XUMHUYECKHE CBOMCTBa (peakUWU TUAPUPOBAHUSA, TaJOTCHUPOBAHMS, THApATAIINH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3NYECKHE U XHUMHUYECKHE CBOMCTBA
(peakuuy rajJoreHUpPOBAHUST U HUTPOBAHUS), MOIYYEHUE U TpUMEHeHue. Toayon:
cocmas, cmpoenue, uzuieckue u XUMuieckue ceolUcmea (peaxyuu eaio2eHuposanus



U HUMpOGAHUs), nomyyeHue u npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHyeckas
CBA3b MEKy YII€BOAOPOJAMH, IPUHAIICKAIIUMH K PA3JIUYHBIM KJIACCaM.

IIpuponHble MCTOYHUKM YriaeBOXOpOAOB. lIpuponHelil ra3 M IONYTHBIE
He(dTanble ra3pl. HedpTh m €€ mpoucxoxnenue. CrnocoObl mnepepabOTKH HEPTH:
MEPEroHKa, KPEKUHT (TepMHUUYECKHM, KaTaJuTH4eCcKui), nupoiau3. I[IpoaykTsi
nepepaboTKu HEPTH, UX NPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIbHBIE METOABl M3Y4YEHHsI BEIIECTB W HUX IPEBPALICHUN:
O3HaKOMJIeHHE ¢ 00pa3liaMH IiacTMace, KayuyyKoB U pe3uHbl, Kosuiekiuu «HepTe» u
«YT0Ib», MOACIUPOBAHUE MOJECKYI YrIE€BOAOPOAOB U TaIOr€HONPOU3BOAHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnlie 3agaun.

Boruncnenuss 1o ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00BbEMA,
KOJIMYECTBA HMCXOAHOTO BELIECTBA WJIM MPOAYKTAa PEAKIMU 1O H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEaKIIUH).

Kuciopoaconep:kaniue opranudecKue coeJMHEHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. MeETaHOA ©  JTAaHOJ: CTPOCHHUE,
dbu3mdyeckue W XUMHUYECKHE CBOMCTBAa (peakiMu C aKTUBHBIMH MeETajllaMH,
raJoreHoBOJAOpOAaMHU, TOpEHHE), TpUMEHEHUE. BoaopoaHble CBSI3M  MEXKAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIA ¥ 3TAHOJIa HA OPTAaHU3M YEJIOBEKA.

MHoroaToMHbIE€ CIUPTHL. DTUIICHTIIMKOIb U TIMLEPUH: CTpoeHue, Gu3ndecKue
U XMMHYECKHME CBOWCTBa (B3aMMOJICMCTBUE CO UIEJIOYHBIMU MeETajlaMHu,
KaueCTBEHHAs pEeaKkUuus Ha MHOIOaTOMHbIE cHUpThl). JlelicTBHE Ha OpraHu3M
yenoBeka. [[puMeHeHne ruiepuHa U STUIEHIJINKOIIS.

deHo: CTPOCHHE MOJICKYJbl, (U3MYECKHE MW XUMHYECKHE CBOMWCTRA.
Toxcuunocts penomna. [Ipumenenue enona.

Anbaerunsl u kemownsi. DopMaIbAeTUl, alleTAIbIETHA: CTPOCHHE, (HU3NUECKUE
U XUMUYECKHE CBOMICTBa (peaklUMM OKHUCJIEHUS U BOCCTAHOBIICHUS, Kau€CTBEHHBIC
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KHCIOThL. MypaBbHHAS U yYKCyCHAas
KHUCIIOTBI: CTpOCHHE, (PU3MUYECKHEe M XMMHYECKHUE CBOMCTBa (CBOMCTBA, 0OIMIME IS
KJIacca KUCIIOT, peakiius 3TepuduKaIim), moiydeHne u npuMenenne. CteapuHoBas u
OJICMHOBAsl KUCIOThHI KaK MPEJCTABUTENIM BBICIIUX KapOOHOBBIX KHCIOT. Mbuia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHbie 3Qupbl Kak NPOU3BOJAHbIE KAPOOHOBBIX KUCIOT. [ 'UIPOJIN3 CIOKHBIX
sapupoB. Kupsl. ['maponus xkupoB. [lpumenHenue >xupoB. buomormueckas poib

AKHUPOB.
VYrneBoabl: cocTaB, KiaccupuKanus yrieBoAaoB (MOHO-, AU- U MOJUCAXAPUJIBI).
I'moko3a — mnpocreimnii MoHOcaxapuj: OCOOCHHOCTH CTPOEHHSI MOJIEKYJIbI,
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Gu3nyecKkue U XMMHYSCKHE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaoMm meau(ll),
OKHCJIEHHE aMMHUAYHBIM pacTBOpoM okcuiaa cepedpa(l), BocctaHoBIeHUE, OpPOKEHUE
[JIIOKO3bl), HAaXOXJACHUE B TPUPOJE, TMPUMEHEHUE, OUOJoTHYEeCKass POJib.
®dotocunTte3. OpyKTo3a Kak U30Mep TIHOKO3HI.

Kpaxman u memnonio3a kak NpupojiHble mojduMepbl. CTpoeHue Kpaxmayia u
neuToa036l.  DU3MYecKue U XMMHUYECKHE CBOMCTBA Kpaxmana (THUIpOJIu3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YYEHHUSI BEIIECTB W UMX MPEBpallcHUN:
npoBeJcHUEe, HAONIOJCHWE U ONHCaHUE JAEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUE€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CIUPTOB (OKUCICHHE H3TaHOJA
okcugom wmenu(ll)), MHOTOaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcugom menu(ll)), anpaerugoB (OKUCICHHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rugpoxcumom wmeau(ll), B3ammMopelicTBue Kpaxmana ¢ HOIOM),
IIPOBEICHUE TTPAKTHUECKON PabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncnenuss 1o ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEaKIMU 1O M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoaepxaniue OpraHnueckrue COeIMHEHMS.

AMUHOKHUCTOTBHI Kak amM(pOTepHbIE OopraHuueckue coeanHeHus. dusmyeckue u
XMMHYECKHUE CBOMCTBA aMUHOKUCIOT (Ha TmpuMmepe riauiuHa). buonornyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku kak TpUpOIHBIE BBICOKOMOJEKYJSApHbIE coeauHeHusa. [lepBuunas,
BTOpUYHAST W TPETHUYHAs CTPYKTypa OETKOB. XWMHUYECKHE CBOMCTBA OEIJIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeKH.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHUsI BEIIECTB W HMX MPEBpallCHUN:
HAOJIIO/ICHNE W OMHCAHHME JEMOHCTPAIMOHHBIX ONBITOB: JCHATypalus OElKOB IMpHU
HarpeBaHWM, IBETHBIC PEAKIINN OCIIKOB.

BbicOKOMOJIEKY/ISIDHBIE COeMHEHUS

OCHOBHbBIE TOHSTUSI XHMHHU BBICOKOMOJIEKYJISIPDHBIX COEAUHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEIHSST MOJEKYJspHas
Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIWHEHHN —
MOJIMMEPU3ALIMS U TTOJIMKOHIECHCAIIHS.

OKCIEpUMEHTAIbHBIE METOAbl HW3YYEHHS] BEIIECTB M WX MPEBpaLCHUI:
O3HAKOMJICHHE C 00pa3liaMu MNPUPOAHBIX W UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexIpeIMETHBIX CBSI3€M IPU U3YYEHUH OPraHU4YeCcKOr XxuMuu B 10
KJIacCE€ OCYILECTBISICTCS YEpE3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
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MOHATUN, TaK W TIOHATUH, SBISIONIUXCA CHUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAy4YHOT'0 LIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TOHATHUS: SIBICHHWE, HAyYHBIH (haKT, TUIOTE3a,
3aKOH, TEOpHs, aHAIW3, CHHTE3, KJIAacCU(UKalUs, MEPUOIMYHOCTh, HAOIIOEHHE,
U3MEpEeHHe, SIKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: Mmarepus, OHEprus, Macca, aTroM, DOJEKTPOH, MOJIEeKyJa,
HHEPTreTUUECKU YpOBEHbB, BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHIE BEIECTBA,
¢u3nyecKre BeTNINHBI U €IUHUIBI UX H3MEPEHUSI.

buonorus: kinerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
dorocuHTe3, OWONOTMYECKH aKTHUBHBIC BemiecTBa (OCNKH, YTIICBOABI, IKHPHI,
(bepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE MOPOIBI, IMOJIE3HBIE HCKOTAeMble, TOILIHBO,
pecypchl.

TexHomorusi: MUIIEBbIE MPOAYKTH, OCHOBBI PAIMOHATHLHOTO TUTAHHS, MOIOIIINE
CpeICTBa, JIEKAPCTBCHHBIE M KOCMETHYECKHE Tpenaparbl, MaTepHaibl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KIJACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XHUMHUYECKUN dJIeMeHT. AToM. SInpo aToma, H30TOMBI. DJIEKTPOHHAs 000JI0YKa.
DHepreTuyeckre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTanu, S-, P-, - 3JICMEHTHI.
Oco0OeHHOCTH pachpeneeHs] JIEKTPOHOB IO OpOUTANsIM B aToMax dJIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHAS KOHPUTYpaIUsi aTOMOB.

[Tepuonuueckuit 3akoH U Ileproanyeckas cucTeMa XUMUYECKHUX 3JIEMEHTOB /.
. MengeneeBa. CBsi3b mnepuogudyeckoro 3akoHa H Ileprognyeckoil CHUCTEMBI
xuMuuecknx 3ieMeHToB [[. U. MenzaeneeBa ¢ COBPEMEHHOM TEOpPUEN CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHSI CBOWCTB XUMHUYECKUX DJIJIEMEHTOB U
o0pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB IO TPyNNaM U mepuojam. 3HaueHue
MIEPUOIUYECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBA3b. Buabl XHUMHUYECKOH CBS3U
(KOBaJIEeHTHAsl HEMOJIIpPHAsT W TMOJspHAsA, WOHHAsA, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJICHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JOHOPHO-
akuenTopHbeiil). BopopoaHass cBA3b. BaneHTHOCTb. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciienusi. IOHbI: KATHOHBI U AHUOHBL.
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BemectBa MONEKYIAPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEUIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOWCTBA
BELIECTB OT TUIA KPUCTAIIIMYECKOU PELIETKH.

[TonsaTne o pucCnepcHbIX cuUcTeMax. VICTUHHBIE W KOJJIOUIHBIE PACTBOPBI.
MaccoBas 101 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxitarypa
HEOpPraHUYECKUX BEIIECTB. | €HeTHuYecKas CBA3b HEOPraHMYECKHUX BEILECTB,
MIPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accam.

Xumuueckas — peakius.  Kmaccudukamus — XMMUYECKHMX — peaknuil B
HEOPraHWYECKON U OPraHNYeCKOM XMMHUH. 3aKOH COXPAHEHUS MaCChl BELIECTB, 3aKOH
COXPAHEHHUS U MIPEBPAIICHUS SHEPTUU NTPU XUMUYECKUX PEaKIUIX.

CkopocTh peakiuu, €€ 3aBHUCHUMOCTb OT pa3iuydHbIX (akTtopoB. OOpaTuMbie
peakuun. XuUMHYECKOe paBHOBecue. DakTopbl, BIMSIONIME HA COCTOSHUE
xumuueckoro papHosecus. [Ipununn Jle [larense.

Onexrponutuyeckas nucconuanus. CuibHble U ciadble aekTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCIIasl, HEUTpaJIbHAS, ETIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTANIBHBIE METOJIbl M3Y4YEHHS BEIIECTB M HX IMPEBPAIICHUMN:
nemoHcTpanus Tabmui «llepuonnueckas cucrema xumuueckux anemeHtoB J[. W.
MenneneeBay, u3ydeHUE MoOJENed KPUCTAUIMYECKUX pEHIETOK, HaOoJleHne Hu
ONKMCAaHKUE JIEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OIBITOB (Pa3OKEHUE MEPOKCHUIA
BOZIOPO/JIa B IPUCYTCTBUU KaTaJIU3aTOPa, OIPEAEICHUE CPEAbl pACTBOPOB BEIIECTB C
MIOMOIIBI0 YHUBEPCATLHOTO HWHIMKATOPA, PEaKIMd MOHHOTO OOMEHa), MpOBEICHUE
PaKTUUECKON paboThl «BimsiHue paznuyHbIX (PAaKTOPOB HAa CKOPOCTh XUMHYECKOU
peaKumn».

Pacuérurnle 3a1aun.

Pacuétel 1o  ypaBHEHMAM  XMMUYECKHX peakluid, B TOM  4YHUCJIE
TEPMOXMMHUYECKUE PACUETHI, pACYETHI C UCIIOJIBb30BAHUEM MOHATHUS «MACCOBAasl JOJIS
BEILIECTBAY.

Heopranuueckasi XuMus

Hewmerannel. Ilonoxenne HemerawioB B llepuoanueckon cucreMe XUMUUYECKUAX
anemenToB [[. M. MennaeneeBa u 0OCOOEHHOCTH CTpoeHHUsT aTomoB. Duzmueckue
CBOMCTBa HEMETAJJIOB. AJTOTPOINHS HEMETAUIOB (HAa MPUMEpPE KHUCIOPOJA, CEPBI,
dbocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAJJIOB (TaJOT€HOB, CEpbl, a30Ta,
docdopa, yraeposa u KpeMHUS) U UX COSAMHEHHUH (OKCUIOB, KUCIOPOICOACPKAITUX
KHCJIOT, BOJOPOJHBIX COETUHEHHH).

[IprMeHeHnEe BaXKHENIIUX HEMETAIIOB U X COCIMHEHHUI.
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Meramisl. [lonoxxenne MmertamnoB B Ilepuoandeckoil cucremMe XUMUYECKUX
sanemeHTtoB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JIOUEK
aToMOB MeTayioB. OOuime ¢Qusmyeckue cpoiicTBa MeTamioB. CIulaBbl METAIIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BaXXKHEHIIMX METAUIOB (HATpUM, Kaiuil, KaJibIuH,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUI.

OO6mue crocoObl nonydeHus: MeTaioB. [IpumMeHeHue MeTawioB B OBITY U
TEXHHUKE.

OKCNEpUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M HX MPEBPAIICHUN:
U3y4YeHHE KOJuleKIuu «MeTamibl U CIUlaBbl», OOpa3llOB HEMETAJUIOB, pEIIEHUE
AKCIEPUMEHTAIbHBIX 3a/a4, HAOJIOJCHUE U OINKHCaHUE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCHAA AIOMUHUS C PacTBOpPaMHU
KUCJIOT U LIEJI0Yel, KAYeCTBEHHBIE PEAKIIMK Ha KATUOHBI METAIIJIOB).

PacuétHrie 3agaun.

Pacuéthl maccel BemiecTBa WiM 00bEMa Tra3oB MO M3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIUHU BEIIECTB,
pacu€tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CIIU OHO U3
BEILIECTB UMEET MPUMECH.

XUMHSA U KU3Hb

Ponp xumum B oOecreyeHUH HSKOJOTMYECKOW, IHEPreTUYECKOM M MHUIIEBOMN
0e30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenust 00 0OMIMX HAYYHBIX MPUHIIUIAX MPOMBIIIICHHOTO MOJIYYCHHS
Ba)KHEUIIINX BEIIIECTB.

YenoBek B MHpE BEIIECTB M MaTEPUAJIOB: BAXXHEUIIUE CTPOUTEIIbHBIE
MaTepHabl, KOHCTPYKIIMOHHbIE MaTEpUaJIbl, KPACKH, CTEKJIO, KEpAMHKA, MaTEPHUAJIbI
JUTSI TIEKTPOHHUKHU, HAHOMATEpHUaJbl, OpPraHUnYeCKrUe U MUHEPAIbHbBIC yI0OpEHHUS.

XuMUs W 300pOBbE YEJIOBEKA: IIpaBUia MCIIOIB30BAaHUS JIEKAPCTBEHHBIX
MpenapaToB, NpaBuiia 0€30MaCHOr0 MCIOJIb30BaHUS MPENapaToB OBITOBOM XMMHUU B
[TOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanust MeXnpeIMETHBIX CBSA3EH MPU U3yUEHUHU OOIIEH M HEOPTraHUIECKON
xumuu B 11 Knacce ocyliecTBIsIeTCs Yepe3 UCIOIb30BaAHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSATHM, TaK W IOHATHH, SBIISIIOMIMXCS CUCTEMHBIMH IS OTIEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAY4YHBIA (aKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHallu3, CHHTE3, KiIacCu(UKaIusi, TMEePUOJIUIHOCTh, HAOIIOICHHE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.
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dusnka: MaTepus, SHEPTUs, Macca, aToM, JJICKTPOH, MPOTOH, HEHTPOH, WOH,
M30TOM, PaauO0aKTUBHOCTh, MOJEKYJa, YHEPreTUYCCKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHUE BEMIECTBA, (U3MUECKHE BEIWYMHBI W EAUHUIIBI WX
WU3MEPEHUs, CKOPOCTb.

buonorusi:  kneTka, opraHu3M, DJKOcHCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE TMOPOABI, IOJE3HBIC HCKOIMAEMBIE, TOILIMBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKass MPOMBIIIIEHHOCTh, METAJUTYPrys, IMPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEILCKOXO3IMCTBEHHOE IPOM3BOICTBO, IHIIEBas
IPOMBIILICHHOCTD, dbapmareBTHUYECKass ~ MPOMBINIICHHOCTh,  MPOW3BOACTBO
KOCMETHYECKHUX TIPernaparoB, IMPOHU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.
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IINTAHWUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI 110 XMMHNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBimuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHo-MeTonuuecko OCHOBOM  JJist
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTPaMM CpPEJHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BIJIEIEHBI CIEAYIONINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHUM JIMUHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPaJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HAJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPbl U CIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI MpeaMeTa «XUMUs» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CaMOpa3BUTHUA M HPABCTBEHHOI'O CTAHOBJIEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUS MHpeaMeTa «XUMHUS» OTpa)karoT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
oOydJarommxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YYaOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTABICHUS O COIMAJbHBIX HOPMax MW MpaBWIaX MEXKIUNYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;
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TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPHU aHAIU3€ PA3JIMUHbIX BUJIOB YUEOHOU JESATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

YBaXXEHUSI K MPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JOCTHUKEHUS HAYKH €CTh PE3ybTaT
JUTMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHanu3e mH(OpMaIMKU O TEPETOBLIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMH, CBI3aHHBIC C XUMUYCCKUMU SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACh HA MOPaAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE MOBEJECHUE M IMOCTYNKH CBOUX TOBApHIIEH C
NO3ULIMA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TMOCIEICTBUH ATUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3WYECKOMY W
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHus C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOMIKUX 3/0POBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HON, TBOPYECKOW M  JPYrUX BHAAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a/ad
COIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOErO KJjiacca, IIKOJIbI);
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HMHTEpeca K MPAKTUYECKOMY U3YyUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAaHUH TT0 XUMUH;

YBaXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYAJIBHOW TpaeKTOPUU
oOpaszoBanus, Oyaymied mnpodeccuu M peaau3aiuud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€COO0Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TIOOAIBHOTO XapakTepa HKOJOTHUYECKUX MPoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMATIbLHON CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTMIKEHHM XUMHUHM IS
pEIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKarolen
IPUPOJHON Ccpejie, YMEHHUS MPOTHO3UPOBATH HEOJATONMPUITHBIE YKOJIOTHUYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHIECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMHU B IO3HABATEIbHONW, KOMMYHHUKATHBHON M COLUAIBHOU
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHUS CHeuMDUKM XUMUU KaK HayKd, OCO3HaHHS €€ poilu B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEW U pEHICHHH MPoOJeM COXpaHEHUS
MIPUPOJITHOTO PABHOBECHS,

yOexxaE€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIICHHOCTH W BaXXHOM pOJIU B
CO37aHUM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPoOIeM
YCTOWYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, YHEPreTUUECKOM, IMUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHHH YCIOBUI
YCHEIIHOTO TpyJla W OKOJIOTHYECKH KOMQPOPTHOW JKH3HU KaXKIOTO UIEHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
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MOJIy4aeMble 3HaHMS JUUIS aHAJIM3a U OOBSICHEHUS SIBJICHUIN OKpPYXAlOUIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJYyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITEIbHO MCHOJB30BATh XWMHUUYECKHE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caMo00pa30oBaHUIO0, K AKTHMBHOMY TMOJYYEHHUIO HOBBIX 3HAHUW MO XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3lMuHBIX cepax npodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe Pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeJIHETO 00111ero 00pa3oBaHUs BKIIOYAOT:

3HAYUMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHaAyUYHbIEe TOHSATHS, OTPAKAIOIIHNE
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa M CHElU(UKY METOAOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTrUsl, SBJICHUE,
poliecc, CUCTeMa, HayYHbIN (pakT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOpHsl, UCCIIeAOBaHNE, HAOIO/ICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE YYeOHBbIC NeHCTBHS (ITO3HABATEJbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0ecTieunBaIOIINe dbopmupoBaHue G yHKIIMOHATBHO
IPAMOTHOCTH U COIMAJIBHOW KOMIIETEHIIMHM O0YJaIONIUXCS;

CIIOCOOHOCTD 00ydJaromuxcs HCIIOJIb30BaTh OCBOEHHBIE
MEXTUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B TIO3HABATEIILHOW U COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHbIE PE3yabTaThl OTPAXKalOT OBJIAJCHHE YHUBEPCAIHHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMU.

OBaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEILHO  (OpPMYJIUPOBATh W aKTyallu3upoBaTh  mpoliiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ompeAesaTh ILENH JeSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU UX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TOCTABICHHBIMH IEISIMH;
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KCMOJIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUIEHUS —
BBIJICNIATh XAPAKTEPHBbIE MPU3HAKHU IMOHSATUM U YCTAHABIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JIJI1 OOBSICHEHUS OTACIbHBIX (haKTOB U
SIBJICHU;

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

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pACCYXJEHUs (MHAYKTUBHBIE, JIE€IYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUKM CHUMBOJUYECKUE
(3HaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABAaTEIbHBIX M TMPAKTHYECKUX 3aj1ad,
MPUMEHSITh HA3BaHHBIE MOJICJIbHBIE TTPEACTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKiuu;

(dbopMynHpoOBaTh LIETU U 3a]]a4l HUCCIIEIOBAHHUS, UCIIOIb30BATh TOCTABIECHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KauecTBE HWHCTPYMEHTA
MO3HAHUS M OCHOBHI JIJIsi (POPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHUS M  MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAONIOAATH 32 XOJI0OM
nporecca, CaMOCTOATENIBFHO TMPOTHO3UPOBATH €r0 pe3yiabTaT, (OPMYIUPOBATH
000011IeHNS ¥ BBIBOJIBI OTHOCUTENIHHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHON padoTe;

npuoOpeTaTh OMBIT YYECHWYECKONM WCCIEIOBATEICKOW W MPOCKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
[IOMCKY METOJOB pEUICHUS NPAaKTUYECKUX 3a7ay, INPUMEHCHUIO Pa3JIMYHBIX
METOJI0B NO3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpMau (HAydHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MHTepHETa), aHAnM3upoBaTh WH(OPMAIUIO Pa3TUYHBIX BHIOB U (hopm
MPEICTABIECHNUS], KPUTUYECKHU OLICHUBATH eé JTIOCTOBEPHOCTH u
HENPOTUBOPEUNBOCTb;
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(GbOopMyIHpPOBaTH 3aMPOCHl U MPUMEHSATH PAa3IMYHBIC METOABI MIPH MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (QopMy  TIpeaAcTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYyYHBIM S3BIK B KA4eCTBE CpEICTBA IMpu paboTe ¢
XAMHYECKOW WH(POpMAIMCH: TMPUMEHITh MEXKMIpPEeIMETHbIC ((pU3NYECKHEe W
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMYyIIbl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJISITHOCTH.

OBiajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU 1€ HCTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXAaeMOM TeMbI B XOJ€ [uajora u/wiu
JUCKYCCHHM, BBICKAa3bIBaTh  HWJEH, (QOPMYJIHPOBATH CBOM  MPESIIOKCHUS
OTHOCHUTEJIPHO BBIMIOJHEHMSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMEeH pe3yJbTaTOB IM0O3HABATEIbHON JESATEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIILHO MM COBMECTHO CO CBEPCTHUKAMM TIPH BBHITTOJIHCHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPaKTUYECKON padOThl MO MCCIIEeOBAaHUIO CBOWCTB
M3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENIOBAHUNA MyTEM COTJIACOBAHUS IMO3HIMA B
X07Ie 00CYXJIeHUSI 1 OOMEHA MHEHHUSIMH.

OBi1ajleHUe YHUBEPCATbHBIMHU PEryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOSATENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO I103HABATEIIbHYIO
JESTENbHOCTh, OMpenesss €€ Iead W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUW Y4YEeOHBIX M MCCIENOBAaTEIbCKUX 3a/ad, BbIOWpaTh Haunboiee
b (PeKTUBHBIN CcrOcO0 WX pemeHus ¢ y4€TOM TOJyYeHUsS HOBBIX 3HAHHHU O
BEIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHLHOCTH Ha OCHOBE CaMOaHaIN3a
Y CaMOOILICHKH.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpAXKAIOT:
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c(hOpMUPOBAHHOCTb  NPEACTABICHUM O XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpPA, POJIM XUMUM B TO3HAHUM SIBICHHUI
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pElIeHUs MPAKTUYECKUX 3a/1a4
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraIONINe TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, »JJIEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, XUMHUYECKAs
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpallE€HHAs), MOJb, MOJISIpHas
Macca, MOJSIPHBIM OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAs TpYIINa,
pajuKall, U30Mepusi, U30MEPbl, TOMOJIOTUUECKUN PsiJI, TOMOJIOTH, YTJIEBOJIOPO/IHI,
KHACJIOPO W a30TCOJAEpKAIllMe COEIUHEHMs, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BRICOKOMOJICKYJISIPHBIC COCIMHECHUS); TEOPUH U 3aKOHBI (TEOPHUS CTPOCHUSI
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TOHUMAaHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHX
SBJICHUHN, (DAKTOJIOTHYECKUE CBEICHHUS O CBOWCTBAX, COCTaBe, IOJYYCHUH U
0e30MacHOM HCIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHbIE MPU3HAKUA TOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJUKY IS
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB ISl MIUTIOCTPALUM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJIC)KHOCTh HM3yYECHHBIX
OpraHUYEeCKUX BEHIECTB MO HMX COCTaBY U CTPOCHUIO K OMNPEIACIEHHOMY
KJIacCy/Tpynne CoeAuHEHUN (yrieBOAOPOAbI, KHCIOPOJ | a30TCOAEpIKAIINe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJIWHEHHMs), JlaBaTh UM Ha3BaHHS IIO
cucremarnueckoir HomeHkiarype (IUPAC), a takke NPUBOAUTH TPUBUAIBHBIC
Ha3BaHUsI OTHAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTul, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIIH0K03a,
bpyKTO3a, Kpaxmai, IeJUTI0I03a, TIUINH);

c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbl XHUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);
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c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHATH IOJOXKEHUS TEOPUH CTPOEHUS
opranudeckux Bemects A. M. bytnepoBa a1 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

cOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPEICTABUTEICH pa3IUYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, MPOMWJIEH, AalleTHUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METaHOJ, 9TAaHOJ, STUJICHIJIUKOJb,
IJIMLEPUH, (EHOJ, aleTanbIeruj, MypaBbUHas M YKCYCHasi KHUCIOTBI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXAY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUHA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh UCTOYHUKH YTIIEBOAOPOIHOTO
Colpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX NEpPepadboOTKU H
NPaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadoOTKu;

c(OpPMHUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakluu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOIAHBIX
BEIIECTB WJIH NMPOJTYKTOB PEAKIINH );

c(hOpMHUPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOM 3HaHUH OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYEHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
mocyJIol 1 j1abopaTopHBIM O00OpYyJOBaHMEM, a TakKe MpaBuiaa OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMU TO BBIMOJHEHHUIO JaOOPaTOPHBIX
XUMUYECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHMHM IJJAHUPOBaTh M BBIIOJHATh XUMUYECKUH
HKCIIEPUMEHT (TIpeBpallleHUs] OPraHMYECKUX BEIECTB IPU HarPEBaHUU, IOTyYCHHE
STWIEHa M H3YyYEHHE €ro CBOMCTB, KAaYECTBEHHBIE PEAKIUU OpPraHU4YECKUX
BEIIECTB, JCHaTypalus OEIKOB NpU HArpeBaHUM, LBETHBIE PEAKIMH OEIKOB) B
COOTBETCTBHUM C TpaBUJIaMH TEXHUKM O€30MacHOCTH Tpu OOpalleHuu C
BEIIECTBAMU U JIa0OpaTOpPHBIM OOOpPYIOBAaHUEM, TMPEACTABIATh PE3YNbTATHI
XUMUYECKOTO JKCHEpUMEHTa B (opMe 3alucu ypaBHEHUH COOTBETCTBYIOIIHX
peakiuii 1 GopMyIHpOBaTH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTUYECKH aHAJIN3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, MOJy4aeMyK M3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
uHopmanuu, IHTEpHET U Apyrux);
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chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
L[€JeCO00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpYXaIoIEeW MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUSA HA >KUBBIE OPraHU3Mbl ONPENEAEHHBIX OPraHMYECKHX
BEIIECTB, MOHMMas cMbici mnokazarens [IJIK, moscHATh Ha mpumepax CrocoObI
YMEHBIICHUs] M MPEJOTBPAILEHUS WX BPEIHOIO BO3JEHCTBUSA Ha OpPraHU3M
YEJI0BEKA;

JUIst 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaroUIuXcsi: YMEHHME UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJJACC

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

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHUU B T[IO3HAHUU SIBICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUS MPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs penIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW PpEaKIMy, XMMHUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopusd
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHWS, JIEKAINIME B OCHOBE MOHWMAHMUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SIBJICHHM, (DAKTOIOTHYECKUE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MMaCHOM HCIIOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATCIIBHOCTH YEIOBEKA;
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c(hOpMUPOBAHHOCTh YMEHHMU BBISIBISITH XapaKTepHbIE MNPU3HAKU TOHSTHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(OpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJUKY JJIs
cocTtaBlieHUs (GOpMyJd BELWIECTB M  YPAaBHEHMM  XMMHMYECKHUX  pEaKIuH,
cucremarnueckyto HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, rami€éHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHE);

c(OpMHUPOBAHHOCTh YMEHUHN ONpPEAENISATh BaICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAsI, METAJJIMYECKast, BOJIOPOJHAS) B COEAMHEHUSIX, THII
KPUCTAINTMYECKON PEmETK KOHKPETHOI'O BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METaJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIECTB MO KX COCTAaBY K OINpEeAeTIEHHOMY KiacCy/TpyIie
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJUJIbl, OKCHJIbl, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOIUYECKOTO 3aKoHa /I,
N. MenpeneeBa u J€eMOHCTPUPOBATh €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTEMBbI
xuMuueckux djemeHtoB J[. M. MennaeneeBa, MCHOAB3yS MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTaIN, «QHEPTETUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHWYECKHUX DJIEMEHTOB U UX COCIUHEHUMU
o nepuojam u rpymnmnam llepuoaudyeckon cucteMbl XUMHYECKUX 3jieMeHTOB /1. 1.
Menpaeneena;

chOpMHPOBAHHOCTh  YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKOM CBS3M MEXAY HEOPraHU4YECKUMHU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMHYECKHE PEAKIUU TI0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupylolIUX BEIIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHUIO CTETEeHEH OKUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTABIIATH YPaBHEHUS PEAKIUN Ppa3IUIHBIX
THUIIOB, MOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TPU KOTOPBIX 3TH PEAKIMH UAYT 10 KOHIA;
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c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIHMH, MOATBEPKAAIOLINE
KAQYECTBCHHBIA COCTAB PA3JIMYHBIX HEOPraHUYECKHWX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTh YMEHHMH pPAaCKpPhIBaThb CYHIHOCTh  OKHUCJIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIUNA MOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOIO OajlaHca
ATUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3aeicTBus (nmpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE IMPOMBIIIJIEHHOTO ITOJIYYEHUSI CEPHOM KHCIIOTBI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNM 00 OONIMX HAYyYHBIX MNPUHIMUMNAX U
AKOJIOTUYECKUX MTPOOIeMax XUMHUUYECKOTO TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH TPOBOJAUTH BBIYUCICHUS C UCIIOIb30BAaHUEM
MOHSTUSL «MaccoBasi J0JIA BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAaCChl BEIIECTBA WK 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIECTB, TEIUIOBOTO 3(deKkTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHUS MACCHI
BEIIECTB, IIPEBPALLCHUSA U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOIOAATh MIPaBUJia TTOJIH30BAHUS XUMHUYECKON
nocy/Iol 1 jabopaTopHbIM OOOpyJOBaHHEM, a Takke MpaBuiaa OOpalieHus C
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIIUSIMH IO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hopMHUPOBAaHHOCTh YMEHHH IUJJAHUPOBATH M BBINOJHITH XUMHUUYECKHUUN
AKCIIEPUMEHT (Pa3yIo’KEHUE MEPOKCHUA BOJOPOAA B MPUCYTCTBHUU KaTalM3aTopa,
ONPENICICHUE CPEeAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO
WHIAKATOpa, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIu,
peakImu MOHHOTrO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiabdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUSI, PEUICHUE SKCHEPUMEHTAIbHBIX 33a7a4d IO
TemMaM «Metamab» U «HeMetaiibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0€30IacHOCTH TIpU OOpaIeHUH ¢ BEIIeCTBAMH U J1a0OpaTOPHBIM 000pPYI0BAHHUEM,
MPEJICTaBISATh PE3yJbTaThl XUMHUUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHEHHH COOTBETCTBYIONIMX PEAKIUA W (HOPMYIUPOBATH BHIBOJALI HA OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh YMECHUH KPUTHYCCKH aHAJU3UPOBATh XUMHUYCCKYIO
nHpOpManuio, IOJy4aeMyl0 W3 Pa3HBIX HCTOYHHUKOB (CpPeACTBA MAacCOBOM
KOMMYHUKauu, UHTEpHET U IpyTuXx);
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chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpYXaIoIEeW MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3/ICHCTBHS Ha KMBBIC OPraHU3MbI ONPEICIEHHBIX BEIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax CrocoObl YMEHBIICHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00YYaroIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMHM 3]IOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYaroUIMXCsi: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE 10 KJIACC

KosmnyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer oprannyeckoi xumuu. Teopus http://school-
11 CTpOEHUS OPraHnYecKuX coequHeHnil A. M. 3 1 0 collection.edu.ru
Bbyrneposa http://www.fipi.ru
U 1 0
TOTO MO pa3aeay 3
Pasznesa 2. YriieBoaopoanbl
http://scool-

2.1 [IpenenbHbIe YTaeBOIOPOABI — aJTKAHBI 2 collection.edu.ru
http://www.fipi.ru
http://scool-

HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, ATLITBE00
2.2 Pl 4 HAOPOZ 6 1 collection.edu.ru
alka{MCHBI, AJIKUHBI http://www.fipi.ru
http://scool-

2.3 ApoMaTtudeckue yrieBoA0pPO bl 2 collection.edu.ru
http://www.fipi.ru
http://scool-

[IpupoaHble HCTOYHUKHU YTIEBOJAOPOJIOB U UX AT.TIsToot
24 pup I6[ e HOpoR 3 collection.edu.ru
fiepepabotia http://www.fipi.ru
u 1 1
TOT0 1O pa3iesy 13
Paznen 3. Kucjiopoacoaep:kamue opraHudecKue coeMHeHust
3.1 Crnuptsl. DeHon 3 http://scool-
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://scool-collection.edu.ru/
http://scool-collection.edu.ru/
http://www.fipi.ru/
http://scool-collection.edu.ru/
http://scool-collection.edu.ru/
http://www.fipi.ru/
http://scool-collection.edu.ru/
http://scool-collection.edu.ru/
http://www.fipi.ru/
http://scool-collection.edu.ru/
http://scool-collection.edu.ru/
http://www.fipi.ru/
http://scool-collection.edu.ru/

collection.edu.ru
http://www.fipi.ru

Anbnerunbl. KapOOHOBBIE KUCIIOTHI

http://scool-

3.2 C 7 collection.edu.ru
TIOXKHBIE SQHPBI http://www.fipi.ru
http://scool-
3.3 YrneBoasl 3 collection.edu.ru
http://www.fipi.ru
Hroro no pazaeny 13
Pa3znea 4. A3orconepskamue oprannyeckue coeIuHeHus
http://scool-
4.1 AMUHBI. AMHHOKHUCIIOTHL. benku 3 collection.edu.ru
http://www.fipi.ru
Hroro no pazaeny 3
Pa3nen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS
http://scool-
5.1 [Tnactmaccel. Kayayku. Bosokna 2 collection.edu.ru
http://www.fipi.ru
Hroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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http://scool-collection.edu.ru/
http://www.fipi.ru/
http://scool-collection.edu.ru/
http://scool-collection.edu.ru/
http://www.fipi.ru/
http://scool-collection.edu.ru/
http://scool-collection.edu.ru/
http://www.fipi.ru/
http://scool-collection.edu.ru/
http://scool-collection.edu.ru/
http://www.fipi.ru/
http://scool-collection.edu.ru/
http://scool-collection.edu.ru/
http://www.fipi.ru/

11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH u
11 [Iepnoanueckas cucteMa XUMUYECKUX 3 1
anemenToB J. 1. Menaeneera
1.2 Crpoenue BeniectBa. MHOrooOpasue BELECTB
1.3 XUMHUYECKUE pPeaKIInu 6 1 1
HToro no pazaeny 13 2 1
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl
2.2 Hemeranmns 1
53 CBs3b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
u 1 2
TOT'O MO pa3eny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHUS U )KU3HB 4
Hroro no pasneny 4 0 0
OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 3 3
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Ne i/ Tema ypoka Konrpoabubie | IlpakTuueckue
Bcero H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TeopeTnueckue 0oCHOBBI Oprannyeckoii xumuu (3 yaca)
HepBas http://scool-
1. Bxonnas koHTposbHas paboTa 1 1 collection.edu.ru
HEeJEeIst . -
http://www.fipi.ru
[IpeameT opraHn4eckoi XUMHH, €€
http://scool-
ocobennoctu. Teopus cTpoeHust BTOpast :
2. 2 A M 1 collection.edu.ru
OpraHWYECKUX coenHEeHn A. M. HEJEIs .
p i 4 4 http://www.fipi.ru
byrnepoBa, €€ 0CHOBHBIE MOJIOKEHUS
[IpencraBienue o Kiaccuuxanuu
OPraHMYeCKUX BEIIECTB. http://scool-
TPEThs )
3. Homenknarypa (cucremarnueckas) u 1 collection.edu.ru
HEJeIs , "
TPUBHAJILHBIE HA3BAHKS OPraHUYECKUX http://www.fipi.ru
BEILIECTB
Pa3znea 2. Yraesoaopoasl (13 yacoB)
http://scool-
AJKaHBI: COCTaB U CTPOCHHUE, yeTBepTas )
4, N 1 collection.edu.ru
TOMOJIOTUYECKHUH ps HEeJeIs .
P A http://www.fipi.ru
. http://scool-
MeraH u 3TaH — npocTenime nATast )
5. 1 collection.edu.ru
MPEACTABUTENM AJIKAHOB Heems .
ped A http://www.fipi.ru
http://scool-
. niecTas 5
6. AJNKeHBI: COCTaB ¥ CTPOEHHUE, CBOMCTBA 1 collection.edu.ru
HEeJeIs

http://www.fipi.ru
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http://scool-

DTUJICH U TIPOTMUIIEH — MPOCTeHIIne ceapmast )

7. collection.edu.ru
MPEACTaBUTEIHN AIIKEHOB Henems http:/Awww.fipi.ru
[TpakTuaeckas padora Ne 1. oL http://scool-

BOCBHMas )
8. «[TonyyeHue 3THIIEHA U U3YYEHUE €TO collection.edu.ru
N Henems ] .
CBOICTBY http://www.fipi.ru
Anxanuensl. byranuen-1,3 u http://scool-
eBsATas )
9. Metunoyraauen-1,3. [onydenue A collection.edu.ru
Heaems _ .
CUHTETUYECKOIO KaydyKa U PE3UHBI http://www.fipi.ru
AIKMHBI: COCTaB ¥ 0COOEHHOCTH htto/ |
o p://scool-
CTPOCHHSI, TOMOJIOTUYECKHM PS/I. necsaras X
10. A L collection.edu.ru
[ETUJIEH — MPOCTEHIINIA Heaems http://Awww.fipi.ru
MPEJICTaBUTENb aJIKUHOB
http://scool-
Brrunciienus no ypaBHEHHIO OJIMHHA IIaTast _07
11. N collection.edu.ru
XUMHUYECKON peaKiuu Henens htto-//www.fipi.ru
http://scool-
ApeHbl: OEH30J1 U TOJIYOJI. JIBEHA IIaTast )
12. T collection.edu.ru
OKCUYHOCTh apeHOB HeIels http://www.fipi.ru
I'enetnyeckas CBI3b YIJIEBOJOPOIOB, http://scool-
T AOPOA TpUHaALaTas .
13. MPUHAUICKALNTUX K PA3TUIHBIM collection.edu.ru
HeIeIs _ .
KJjraccaM http://www.fipi.ru
[IpupoHbIe UCTOYHUKHT
JIEBOAOPOJOB: IIPHUPOIHEIN a3 v YyeThIpHaAIaTas http://scool-

14. yr P $ 1pup P collection.edu.ru
MOIYTHBIE H"e(bT}IHbIe ra3el, HeTh U Heaes http://www.fipi.ru
MIPOIYKTHI €€ mepepadoTKu
IIpupoaHbIle HCTOUHUKHU http://scool-

15. YIII€BOIOPOJAOB: IPUPOAHBIN I'a3 U MATHAAUATAst collection.edu.ru
MOMYyTHBIE He(TAHBIE T'a3bl, HEPYTh U HEACNs http://www.fipi.ru
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MPOIYKTHI €€ mepepaboTKu
http://scool-
[ToyromoBasi KOHTpOJIBHAS padboTa 1Mo [ecTHaAaTas )
16. 1 1 collection.edu.ru
pasneny «YTJIeBOI0POIbD) HEeJeIs htto-//www.fipi.ru
Paznen 3. Kuciaopoacoaepskamme oprannyeckue coeiuHenus (12 yacon)
http://scool-
[IpenenbHbIe OJHOATOMHBIE CIIUPTHI: ceMHa/aras X

17. 1 collection.edu.ru

METaHOJ U 3TaHoi. BogopoaHas cBs3b HEeJEIst htto-//www.fipi.ru
http://scool-
MHoOr0oaToMHBIE CITUPTHI: BOCEMHa/LaTas )

18. 1 collection.edu.ru
STUJICHTJIUKOJb U TJIUIEPUH HEeJEIst htto-//www.fipi.ru
DEHOJ: CTPOEHUE MOJIEKYJIbI, eBSTHANLATAS http://scool-

19. ¢uznueckue 1 XuMHUYEeCKHe CBONCTBA, 1 e collection.edu.ru

HeAemns .
IIPUMEHEHUE a http://www.fipi.ru
http://scool-
Anbrerunpl: GopMaibaerua u JIBaJlaTas i

20. 1 collection.edu.ru
areTanpaerua. AneToH HeAemns http://www.fipi.ru
OAHOOCHOBHBIE Mpe/eNIbHbIE BT http://scool-

21. KapOOHOBBIC KUCJIOTHI: MypaBbHHAS U 1 collection.edu.ru
YKCYCHasl fiepBad HeCIA http://www.fipi.ru
[IpakTuueckas pabora Ne 2. BAIATE http://scool-

22. «CBoiiCTBa pacTBOpPa yKCYCHOM 1 collection.edu.ru

BTOpas HeJens .
KHUCIIOTBD) p & http://www.fipi.ru
CreapuHOBast U OJIEMHOBAs KUCIIOTHI, BAIATE http://scool-
23. KaK MPeJICTaBUTENH BBICILIUX 1 collection.edu.ru
TPEThs HEJENs -
KapOOHOBBIX KUCIIOT p a http://www.fipi.ru
http://scool-
Mp11a Kak COJIM BBICIIUX KapOOHOBBIX JIBaJIATh )

24. . 1 collection.edu.ru

KHCJIOT, UX MOIOIIIEE JIEHCTBUE yeTBepTas htto://www.fipi.ru
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HCACIIA

CrnosxHbie 3(UPBI KaK MPOU3BO/IHBIC

JABaJlaTb

http://scool-

25. KapOOHOBBIX KUCIOT. [ uaposms 1 collection.edu.ru
msITast Heaelrst -
CIIO>KHBIX 3(hUPOB g http://www.fipi.ru
http://scool-
JKupel: rtuapon3, npuMeHEHHE, BaJlaTh _pi
26. P P P 1 B collection.edu.ru
OuroJIoTHYecKasi poJIb )KUPOB mectast HezeJist htto-//www.fipi.ru
VYrieBoabl: cocTaB, KjIacCU(pUKAITHSI. JBaanaTh http://scool-
27. Baxneiimme npeacTaBuTeN: TIIOK03a, 1 ceapMas collection.edu.ru
(dbpykTo3a, caxapo3a HeJeNs http://www.fipi.ru
BaJIaTh http://scool-
Kpaxman u nemintono3a kak AR _pi
28. 1 BOCHMast collection.edu.ru
HPUPOJHBIC TIOJIMMEPDI Hees http://www.fipi.ru
Paznen 4. A3orcomep:kanime oprannueckue coeqnnenns (4 yaca)
BAIATE http://scool-
29. AMMWHBI: METHIIAMWAH U aHUJIHH 1 collection.edu.ru
AickATad He/leIA http://www.fipi.ru
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE T http://scool-
30. OPraHUYEeCKUE COCTUHEHUS, UX 1 p collection.edu.ru
Henems .
OMOJIOTHYECKOE 3HAUCHUE. a http://www.fipi.ru
http://scool-
Benku xak mpupoaHbie TPUALATh X
31. PHpOA 1 prA collection.edu.ru
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS nepBast HeJlems http://www.fipi.ru
KonrpossHas padbora 3a Kypc TPUIALATD http://scool-
32. p p P 1 p collection.edu.ru

OpraHquCKOﬁ XHUMHHU

BTOpas HEACIIA

http://www.fipi.ru

Pa3nes S. BoicokomouieKyIsipHbIe cOeAMHeHus (2 yaca)

33.

OCHOBHbBIC IOHITUS XUMUH

1

TpUAUATh

http://scool-
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BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

TPEThsI HEJEIS

collection.edu.ru
http://www.fipi.ru

OcHOBHBIEC METOIBI CHHTE3a TpUIIATh http://scool-
34. BBICOKOMOJIEKYJISIPHBIX COCIMHEHUMU. 1 YyeTBepTast collection.edu.ru
[InacTmaccel, kKayqykH, BOJOKHA HEIems http://www.fipi.ru
OBLIEE KOJIMYECTBO YACOB 110 34

INPOI'PAMME
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11 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Kourponbubie | Ilpaktuueckn | Jara nsydeHus
n/n Bcero o0pa3oBaTejibH
padoTsbI e padoTbl
ble pecypchl
Paznen 1. Teopernyeckue ocHoBbI Xumuu (12 yacoB)
1 Bxonnast koHTposibHas paboTa 1 1 nepBas HeJes
XUMUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAS
KoH(purypauust aromoB. [lepuondeckuii 3aKkoH http://scool-
BTOpast :
2 u [lepronueckas cucTeMa XUMHYECKUX 1 p collection.edu.ru
Heaemns _ .
snemenToB JI. . MenpeneeBa, ux CBS3b C http://www.fipi.ru
COBPEMEHHOM TEOPHUEN CTPOEHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHYECKUX 3JIEMEHTOB U UX COEIMHEHUH 10
rpyIIaM U nepuojam. 3HaueHue TPEThs htp:/fscoal-
3 i 1 collection.edu.ru
MEPUOIUUYECKOTO 3aKOHA U CUCTEMBI Heemns .
pHroz a http://www.fipi.ru
xuMuueckux 3aeMmentoB .M. Mennaeneesa B
Pa3BUTUU HAYKU
Crpoenue BelecTBa. XUMHUYECKasl CBSI3b, €€ http://scool-
. yeTBepTas )
4 BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1 collection.edu.ru
Heemns _ .
cBs3u. BogopoaHas cBsizb http://www.fipi.ru
BaneHTHOCTB. DIIEKTPOOTPULIATETLHOCTD. http://scool-
nsiTas )
5 Crenenn okucieHus. Bemecrsa 1 collection.edu.ru
HEeJeIs _ .
MOJIEKYJSIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHS http://www.fipi.ru
ITonaTHe 0 aucnepcHbIX cucteMax. McTuHHbIe http://scool-
niecras )
6 U KOJUIOUJHBIE pacTBOPBL. MaccoBas 101 1 collection.edu.ru
HEeJeIs

BCIICCTBA B paCTBOPC

http://www.fipi.ru
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Knaccugukanus 1 HOMEHKIaTypa

http://scool-

HEOpraHWYECKUX coenHeHni. [ eneTnueckas ceapmas .
7 collection.edu.ru
CBSI3b HEOPraHMYECKUX BEIIECTB, Pa3IMYHBIX HeJems -
p m - P A http://www.fipi.ru
KJIaCCOB
Knaccudukanus XuMuueckux peakiuii B
HEOPraHMYECKOU U OPraHNYECKON XUMUHU. http://scool-
BOChMas .
8 3aK0oH COXpaHEHHUs MacChl BEIIECTB; 3aKOH collection.edu.ru
HeJens _ .
COXpaHEHUs U MIPEBPAILECHHS SHEPTUU IIPH http://www.fipi.ru
XUMHUYECKUX PEAKITUIX
http://scool-
CxkopocTts peakiiun. OOpaTuMbie PEaKIIUH. JIeBsITas )
9 X collection.edu.ru
HMHUYCCKOE PaBHOBECHE HeJIes -
p 8 http://www.fipi.ru
[Tpaktrueckas padota Ne 1. «BnustHue http://scool-
Jecsitas :
10 pa3IUyYHBIX (HAKTOPOB HA CKOPOCTH collection.edu.ru
. HeJems _ -
XUMHYECKON pEaKIum» http://www.fipi.ru
DnekTponuTHieckas aucconunanus. [lonstue o et/ |
p://scool-
BOJIOpOHOM Moka3atesne (PH) pactBopa. OJIMHHAaLIaTas )
11 p 5 r collection.edu.ru
€aKIMK HOHHOTO oOMeHa. ['uaponm3 HeJems .
H P 8 http://www.fipi.ru
OPraHUYECKUX U HEOPTraHUYCCKUX BEIICCTB
OKUCIUTENbHO-BOCCTAHOBUTEIILHBIC PEAKIIUH. http://scool-
JIBEHA IIIaTast )
12 [TonsaTre 006 3MeKTpOIHM3E PACIIABOB H collection.edu.ru
. Heems _ _
pacTBOpOB coJiei http://www.fipi.ru
Paspnen 2. Heoprannyeckas xummus (18 yacon)
Mertamnsl, ux nojoxenue B [lepuoanueckoit httolf |
p://scool-
CHUCTEeME XUMHUYeCKuX 3eMeHToB /. U. TpUHaATas 5
13 collection.edu.ru
MenneneeBa 1 0COOEHHOCTH CTPOEHUSI AaTOMOB. Henens

OO6mue ¢puznyeckue CBOMCTBa METAIIOB

http://www.fipi.ru
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CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH P

YCThIpHaAUAaTas

http://scool-

14 . collection.edu.ru
HaNPsDKCHUN METAIJIOB Heens http://www.fipi.ru
XUMHYeCKHe CBOMCTBA BAXKHEHIIINX METAJJIOB http://scool-

15 (HaTpuii, KNI, KaJIbINN, MATHAN, aJTFOMUHUAMN ) MSATHAAIaTas collection.edu.ru
1 UX COEeIUHEHUN HEAes http://www.fipi.ru
[ToyrogoBasi KOHTpOJIBHAS paboOTa MO pa3aes [IeCTHAALaTas http.//scool-

16 4 Y collection.edu.ru
«TeopeTndecKre OCHOBBI XUMHUM)» Heems http://www.fipi.ru

. http://scool-
XUMHUYECKUE CBOMCTBA XpOMa, MEITH U UX ceMHaaTas .

17 . collection.edu.ru

COEMHEHUI Heems http://Awww.fipi.ru
. http://scool-
XuMHYecKre CBOMCTBA IIMHKA, JKeJie3a U BX BOCEMHA/IIIAaTast )

18 B collection.edu.ru
COeIMHEHUIH HeOens htto-//www.fipi.ru
[TpakTrueckas padota Ne 2. "Pemenue http://scool-

JieBATHAILATas )
19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME collection.edu.ru
Henens "
«Metab»" 8 http://www.fipi.ru
Hewmerannsl, ux nonoxxenue B [lepuoanueckoi [ — http://scool-
20 CHUCTEME XMMUYECKHUX d1eMeHToB []. U. collection.edu.ru
Henens _ "
Meneneesa 1 0COOEHHOCTH CTPOEHUS aTOMOB http://www.fipi.ru
duszndyeckue CBOMCTBA HEMETAJIJIOB. BAATE http://scool-
21 AmtoTponsl HEMETaIoB (Ha IpUMEpe collection.edu.ru
repBas Heaeus _ -
KHCIIOpOIa, cepbl, Gpocdopa u yriaepoaa) P http://www.fipi.ru
N http://scool-
XUMUYECKUE CBOMCTBA TaJIOTEHOB, CEPBI U UX JIBaaNaTh X

22 . collection.edu.ru
COCIUHEHHI BTOpas HeJens http://www.fipi.ru

23 Xumuyeckue cBOMCTBa a30Ta, pocodpa 1 ux JBaauaTe TpeTbs | http://scool-

COEIMHEHUN

HEOCIIA

collection.edu.ru
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XHUMHYECKHE CBOMCTBA yIriIepoJa, KpeEMHUS 1 ABAIIATh httg://scool-
24 y YRIEPOAa, KP ueTBepTas collection.edu.ru
UX COCAUMHCHUU ..
A HENETA http://www.fipi.ru
o http://scool-
HpI/IMCHeHI/IC BAKHCUIIINX HEMCTAJIJIOB U UX ABaalaTh IsaTast .
25 . collection.edu.ru
MHCHHUU H 1 ..
coeqmie cael http://www.fipi.ru
O06001IeHne U cUCTEMaTH3aIUs 3HAHNUI 110 htto/ |
p://scool-
teMe «Hemeramieny. Beraucienus o JBaIIATh X
26 . collection.edu.ru
ypaBHeHI/ISIM XI/IMI/I'—IGCKI/IE( peaKHI/II/I nu mecTast HEACd httD://WWW.ﬁDi.I’U
TepMOXI/IMI/I‘-IeCKI/Ie pacquLI
[IpakTueckas pabota Ne 3. «Pemenue http://scool-
IBaalaTh ;
27 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME collection.edu.ru
ceapMas Henews -
"HeMeTamabr"y A 2 http://www.fipi.ru
http://scool-
Heopraanueckue u opraHndeckue KucaoThl. IBaaLaTh )
28 collection.edu.ru
Heoprannueckre u opraHndecKre OCHOBAHMS BOCBEMasi HeJles ] -
http://www.fipi.ru
AMdoTepHbIe HEOpraHUYECKUE U htto/ |
p://scool-
OpraHUyYecKue coeqruHeHns. | eneTnueckas IBaaLaTh X
29 p collection.edu.ru
CBSI3b HEOPraHMYECKUX U OPTaHUUYECKUX eBsITas Helelsd -
p p A A http://www.fipi.ru
BEIIECTB
Hrorosas xoHTpoJbHASA paboTa 10 KypC TpUALAaTas http://scool-
30 p p ypey p collection.edu.ru
XAUMHUA HEenems L
2 http://www.fipi.ru
Paznen 3. Xumusi u :xu3Hb (4 yaca)
Pob xuMuu B 00€ecIieueHuN dKOIOTHIECKOH, http://scool-
TPUALIATH

31

BHGPFCTI/I‘-ICCKOI\/’I U IHIIEBOM 6C3OHaCHOCTI/I,
Pa3BUTHUHN MCIUTTUHBI

nepBas HECACIIA

collection.edu.ru
http://www.fipi.ru
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[IpencraBnenus 06 oOMUX HAYIHBIX

http://scool-

TPHUALIATH X
32 MIPUHIIMAIIAX TTPOMBIIIICHHOTO MTOJTYYCHHS 1 collection.edu.ru
. BTOpAst HEJEIIs _ .
BAKHEMILINX BELIECTB http://www.fipi.ru
TPHAATD TpeThs htt ://s.cool-
33 YenoBek B MUpPE BEIIECTB M MAaTEPHAJIOB 1 collection.edu.ru
HEJIeIst _ -
http://www.fipi.ru
TPUALATH http://scool-
34 XUMUSA U 310POBBE YEIOBEKA 1 yeTBepTas collection.edu.ru
HEJes http://www.fipi.ru
OBUHIEE KOJIMYECTBO YACOB 110 34

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

1. Xwumwus. bazoBerit ypoBens. 10 kinace. Yueonuk (aBroper O.C. ['abpuensn, U.T.
Octpoymos, C.A. CiankoB).

METOANYECKHE MATEPHUAJIBI JIS1 YUUTEJIA

1. Xumus. bazoBeiii ypoenb. 10 kmacc. YueOnuk (aBtopsl O.C. T'abpuensn, C.A.

Crnanxos). 208 c.

2. Meronndeckoe mocoOme. baszoserii ypoenb. 10 xmace (aBtopsr O.C. INabpwuensH,
C.A. Cnankos). 192 c.

3. Kawra ans yuutens. basoerit ypoBenb. 10 xiace (aBropet O.C. INabpuensu, N.T.
Octpoymos, C.A. Crnankos). 240 c.

4. Pabouas tetpans. bazomerii ypoBenb. 10 kmacce (aBtoper O.C. T'abpuensa, C.A.
Crnanxos). 144 c.

5. KonTrponbHbie 1 mpoBepounbie padoThl. ba3oseiii ypoBenb. 10 kiacc (aBtopsl O.C.
I"abpuensu u ap.). 256 c.

6. Opranmueckas XuMHUsI B TeCTaX, 3ajadax W yNpaKHEHHsX. ba3oBeli ypoBeHb. 10
kiacc (aBropsl O.C. T'abpuensn, U.I'. Octpoymos, E.E. Octpoymosa). 400 c.

7. XuMUYECKUN JKCIIEpUMEHT B mikojie. ba3oseiii ypoBenb. 10 xmacc (aBropsr O.C.
I"abpuensn, JI.I1. Batnuaa). 208 c.

8. Terpanp Asis OLEHKM KadecTBAa 3HAHWM MO XUMHUU. ba3oBwii ypoBeHb. 10 Kiacc
(aBTopst O.C. I'abpuensH, A.B. Kynmosa). 112 c.

9. Xumus. bazoBsrii ypoBens. 10- 11 kimacc. DnexkrporHas hopma yaeOHUKOB.

10. Xumus. bazoBeiil ypoBenb. 11 kmacc. Yue6nuk (aBtopel O.C. 'abpuenss,
C.A. Cnankos). 208 c.

11. Meroaudeckoe mocobue. bazoBberii ypoBennb. 11 kmacc (aBtopsr O.C.
I'abpuensu, C.A. Crnagkos). 192 c.

12. Kuaura mns yunrtens. ba3oseiit yposenb. 11 kiacc (aBropsl O.C. I'aGpuenss,
N.T". Octpoymos, C.A. Cnaakos). 240 c.

13. PaGouas terpamp. baszoBbiii ypoBenb. 11 kmacc (aBtopel O.C. 'aGpuensH,
C.A. CnankoB). 144 c.

14. KouTponbHble U npoBepounbie padoThl. bazoBelil yposens. 11 kiacc (aBTopbl
O.C. I'abpuensH u ap.). 256 c.

15. XUMHUYECKUH SKCHOEpUMEHT B MiKoJie. ba3oBeiii ypoBeHb. 10-11 kiace
(aBTopst O.C. I'abpuensn, JL.II. Barnuna). 208 c.

16. Tetpaap nns OolLleHKH KadecTBa 3HAHWI Mo xuMuH. ba3zoBeiif ypoBens. 10-11
kiacc (aBTopsl O.C. I'abpuensn, A.B. Kynmosa). 112 c.

17. Xumus. bazoBelii yposenb. 10-11kmace. DnexTponHas popma ydeOHUKa.
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» u callT 1uist yuurtens «5 uny Ha ypoK XUMHUN
http://him.1september.ru Enunas komuekuus L{OP: [TpenmeTHas komuteKmust « XuMUS»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE 3KCIIEPUMEHTHI:
xumusi. Komneknusa Poccuiickoro o0mieo0pa3zoBareabHOTo nopraia
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anmuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onmuMIinana mKOJIbHUKOB 0 XUMHUH
http://chem.rusolymp.ru Opranuyeckast XuMusi: dJICKTPOHHBINA YICOHUK ISl CPETHEH TITKOJTBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: 3JIEKTPOHHBIN yueOHUK

http://www hemi.nsu.ru OTKpbITBINH KOJUIEIK: XUMUS

http://www.chemistry.ru JluctaHinoOHHAasE OJIMMITHA/IA TT0 XUMHUH: TEJIEKOMMYHUKAITMOHHBII
00pa30BaTeNIbHBIN MPOEKT

NHO®OPMALIMOHHBIE CPEJICTBA
HNHuTepHeT-pecypcehbl Ha PyccKOM si3bIKe

1.http://www.alhimik.ru IpeacraBiaeHsl ciaeayrone pyOpHKH: COBETHI aOUTYPHEHTY,
VUYUTENI0 XHMHH, CIPAaBOYHUK (OYEeHBb OOJbImas MOAOOpKa TaONWIl M  CIPABOYHBIX
MaTepHasioB), Becenas XHUMHs, HOBOCTH, OJHMMIIHMAIbI, KyHCTKamepa (Macca HMHTEPECHBIX
HCTOPUYECKUX CBEICHU ).

2.http://www.hij.ru Xypuan «XuMus W IKH3HB» T[OHATHO U  3aHHMAaTEIBHO
pacckasbpiBaeT 000 BCeM HHTEPECHOM, YTO MPOMCXOJUT B HAyKE U B MUPE, B KOTOPOM MbI
KHUBEM.

3.http://chemistry-chemists.com/index.htm| DnexTpoHHBIH  KypHAT  «XUMHKH |
XAMUS», B KOTOPOM TIPEICTABICHO MHOXKECTBO OIBITOB IO XHMHH, 3aHUMATEIbHON
HH(OPMAIIHMH, TO3BOJISIONICH YBIICYb YYCHUKOB IKCIIEPUMEHTAIBHOM YaCThIO MTPEAMETA.

4.http://c-books.narod.ru Becero3morkHas tuteparypa 1mo XuMHuH.

5.http://www.drofa-ventana.ru Mi3BectHoe  W3IaTEILCTBO ~ Y4eOHOW  JIMTEPATYPHI.
HoBuHKH HAay4YHO-TOMYJISIPHBIX M 3aHUMATEIbHBIX KHHUT TI0 XMMHUH.

6.http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii  MIKOJBHBIA  HOpPTA  CO
CCBLIKaMH Ha 00pa30BaTesIbHbIC CAWTHI M0 XMMHUHU.

7.www.periodictable.ru Coopauk cTarei 0 XUMHYECKUX AIIEMEHTAaX,
WLTFOCTPUPOBAHHBIN KCIIEPUMEHTOM.
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