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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnoiaBaHus
ydeOHOro mpeamera «XuMus» B 00pa3oBaTebHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peaNu3yIONIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNIO)keHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3paboOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACICHUIO
oO1iel cTpaTteruy 00y4YeHusi, BOCIUTAHUS M Pa3BUTHs 00YYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» s 10—11 knaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMs, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o01reo0pazoBaTebHON OpraHU3alluM, SIBISIETCS HEOThEMJIEMOM YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIONIMM JSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJIOTHYeCKd OOOCHOBAaHHOTO OTHONICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss xXumudeckoe 00Opa3oBaHUE
00yJaroUIxcs Ha YpOBHE CpPEIHEro ooIero oopa3oBaHusl CpPelCTBaMU y4eOHOTrO
npeaMera «XUMHS», COJIEpKaHUE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBbl B
mporpaMMe 1O XUMUU C Y4E€TOM CHeuuuKd HAayKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TIPUPOJBI U B MATEPHUAIBHON XU3HU OOINECTBAa, a TaKXe C Y4ETOM
o0mMx 1eneil M MPHUHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UIPAaeT OCOOYIO poJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIIBHOW KYJIbTYPHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS] B XUMHHM Ha OCHOBE IOHHMAHHUS



BEIIECTBEHHOI'0 COCTaBa OKPY>KAIOIIETO MUPA, OCO3HAHUSA B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOAEHCTBYSI C APYTMMHU €CTECTBEHHBIMM HAYKaMH, XUMUS CTala
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCIICIIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIIOBEUECTBA — CBIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBHM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaromuxcs, HEOOXOAUMYI0O UMM Ui  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJLKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HETIOCPECTBEHHO C XUMHUEH.

CocTaBisonuMHu  TIpeAMeTa «XHUMHS»  SBIAIOTCS 0a30BbIE  KYpChl —
«Oprannueckas xumus» U «OOmas W HEOpPraHWyecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HaHUU M0 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XMMUU) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUN MPU U3YUYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHudeckass XuUMus» copmMupoBaHa B MporpamMme MO XUMHU Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YYEHHIO Y4eOHOTrO MaTepuaia u O0O0YyCIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpENeIEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCHYECKOM TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHUN, a TaKkKe Ha YpPOBHE CTEPEOXHUMHYECKUX U IJIEKTPOHHBIX
MpEeACTaBIeHUd O CTpoeHuu BemecTB. CBemeHus 00 H3yd4aeMblX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTJIIECBOJOPOJOB J0 CIOXKHBIX OMOIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHuueckod XUMHH I[OJy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOW PEAKLINH.

[log HOBBIM yriOM 3peHUsi B mOpeaMeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHbIH HAa YpOBHE OCHOBHOIO 00IIEro oOpa3oBaHus
TEOPETUUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHUS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUS» O00ydYarolmuMcsl TMPEJOCTaBIsSETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOIMYECKUX IMO3HIIHM,
rIy0Xe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaKHEMIIHMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NPUMEHEHUHU, a TAKKE O XUMHUYECKUX pEaKUUsAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMHM COJAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPHUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAHHMIO B3aUMOCBSI3U XHUMHH C
OPYTMMU HayKaMH, PACKpBIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOMU
JEeSATENbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMHUHU, TTOMOTAOT
BBIMTYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0OsiemMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ MJis TONOJHEHUS 3HAHWM, pEeHIeHUs HWHTEIUICKTyaIbHbIX H
HKCIIEPUMEHTATBHBIX MCCIEIOBATEIbCKUX 3a/1ad. B 1eiaoM copepxaHue yueOHOro
npenMera  «XuUMHUS»  JaHHOTO  YPOBHS — HM3yYEHHS  OPHUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TMOHUMAHUSA
¢unocopckux uuen, TakMX Kak: MaTepUalbHOE €IMHCTBO HEOPraHMYECKOTo U
OpPraHUYEeCKOro MHUpPa, OOYCIIOBIEHHOCTb CBOICTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOAHBIX SBICHUNH NyTEM OSKCIEPUMEHTa W
pellieHus] IMPOTUBOPEUYMI MEXJIy HOBBIMU (akKTaMM M  TEOPETUYECKUMU
HPEIIOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PELIEHUH SKOJIOTMUYECKUX MpodseM, a
TaKxke MpolseM cOepe’KeHUs] SHEPreTUUECKUX PECYpPCOB, ChIpbs, CO3AaHUS HOBBIX
TE€XHOJIOTUM U MaTE€pHUaOB.

B miaHe pemeHus 3anad  BOCIMTAHMS, Ppa3BUTHS U COLMAIN3ALMU
o0Oy4arouxcs MNPUHATHIE NMPOTPaMMOM IO XMMHMU IOAXOABI K OIpPEIEICHHIO
COJEp)KaHUsI M IOCTPOEHUS TpeaMeTa NpeaycMaTpuBaroT (popMmHupoBaHHE
YHUBEpPCAIbHBIX yYeOHBIX JEHCTBUHM, HMeEIUX 0a30Bo€ 3HAYCHUE I
pa3IMYHBIX BHUJOB JESATENIBHOCTU: peIHIeHUs NpodjieM, MOWUCKA, aHajau3a Hu
00paboTku nHGOpPMAIIHH, HEOOXOIUMBIX IS MPUOOPETEHUS OTbITa TPAKTUIECKOM
U HCCIIENOBATEIbCKON AESATEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUH.

B npaktuke mnpenojaBaHus XHMHHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPETHETO OOIIEro o0pa3oBaHUs, IPU ONPEACICHUU
COJIEpKATEeIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs IpeaMeTa HalpaBJICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHUYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTU YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C



METOIMYECKON TOYKM 3PEHUS TAaKOW MOAXOJ K ONIPEACICHUIO LEJIeU U3Y4YEeHUA
IIpEAMETA SABIJISIETCS BIIOJHE ONIPABIAHHBIM.

CornacHO JaHHOM TOYKE 3PEHUS TJIABHBIMHM LEISMM HM3Y4YEHHs Ipeamera
«Xumus» Ha 06a3oBoM ypoBHe (10 —11 ki1.) sBAstOTCA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUU Kak  BakHEHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYyYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOEHHUE f3bIKA HAYKH, YCBOECHUE W IOHMMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOIHUMBIX JUIsl MPUOOpETEHUS
YMEHHUU OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHMHUYECKHX SIBICHUH,
UMEIOIINX MECTO B IPUPOE, B MPAKTUUECKON U MMOBCEIHEBHOM )KU3HH;

e pa3BUTHE YMEHHUU U CIIOCOOOB JCSATEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHMYECKOTO O3KCIEPUMEHTa, COOJIOJIEHUEM IpPaBUI
6e30macHOro 0OpaIleHUs C BEIECTBAMH.

Hapsny ¢ atum, coxepxarenbHas XxapakTepUCTUKA LEJIed U 3a7a4 U3y4YCHUS
IpeaMeTa B IporpaMMme Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oomiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJNbIIed  cTermeHu  OTAA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4YeHHs, OPHEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHu3aluy, BIAJCIONIEr0 HE
HA0OpOM 3HaHUMW, a (YHKIIMOHAIBLHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHUSIMU AKTUBHOI'O IOJYYEHHUsI 3HAHUM U NPUMEHEHUS WX B PEAJIbHOW KU3HU
JUISL pELLICHUS NIPAKTUYECKUX 3a1a4.

B cBA3u ¢ oMM npu wu3ydeHUMH IpeaMeTra «XUMHS» JTOMHHUPYIOLIEE
3HauYEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azganTanys o0y4aromuxcsl K yCIOBHSAM JUHAMHYHO Pa3BHBAIOLIErOCS MUpa,
(GopMupoBaHHE  HMHTEJUIEKTYalbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEILHOMY NPUHATHIO I'PaMOTHBIX
pelIeHN B KOHKPETHBIX KM3HEHHBIX CUTYallMsX, CBA3aHHBIX C BEIIECTBAMU U UX
IIPUMEHECHUEM;

GopmupoBaHue 'y O0OyYarOIIMXCS  KIIOYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIU), WMEIIIUX YHUBEPCAIbHOE 3HAYEHUE JUISI DPA3JIMYHBIX BUJOB
JesITeIbHOCTU: PeUIeHHs Mpo0iieM, MOUCKa, aHalu3a U o0paboTku HH(pOpMaluy,
HEOOXOJUMBIX Ui TPUOOPETeHHs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B TIO3HAHMM XMMHH, a TaKK€ U1 OLEHKH C ITO3HUIUN



AKOJIOTUYECKON O€30MacHOCTU XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUarOIUXCS: CIIOCOOHOCTU CaMOCTOSTENILHO TPUOOPETATh HOBBIE
3HAHUS MO0 XMMUU B COOTBETCTBHUH C KMU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHaliu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOUMBI, B YaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEJACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs yOeKIEHHOCTM B TYMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B pEHICHUM TJIO0AIBHBIX MPOOJieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHCHHS YHEPTETHYCCKUX PECYPCOB U
COXpPaHCHHSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUS TNPEAMET «XUMHUS»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaMETHOW o0acTu «EcTecTBeHHO-HAy4HbBIC
IPEAMETHIY.

OO61iee yncIo 4acoB, OTBEAEHHBIX ISl U3YUEHUS XMMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacos: B 10 kmacce — 34 4aca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Hefeomio).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XKeHUsA. CTPpYyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBienne o kiaccupuKalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BEIIECTB M HX MPEBPALLICHUMN:
O3HAaKOMJICHME C O0pa3laMu OpPraHUYeCKHWX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHHUE MOJIEKYJ OpPraHMYECKUMX BEIIECTB, HAONIOJCHHE U
ONMMCAHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIEHUIO0 OPTAHUYECKUX BELIECTB
IpU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKUH psa. Meran U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XUMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAO. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XUMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOT€HUPOBAHMS, THUApATAlUM, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHUYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTMYECKUH psifl. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), MOJyYEHUE U IPUMEHEHHUE.

Apenbl. benszon: cocraB, cTpoeHue, (U3MUYECKHE U XMMHYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUS), MOJYYEHUE U NPUMEHEHHE. 10ayon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2AN02eHUPOBAHUS U HUMPOBAHUsL), NOLyYeHue U npumereHnue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YII€BOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. Hedte m €€ mpoucxoxnaenue. CrnocoObl nepepaboTku HedTH:
MEPEroOHKa, KPEeKUHI (TEPMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKy.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKLUH
«Hedpte» n  «Yromap», MoOJIeIMpOBaHHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncnenuss 1mo ypaBHEHHUIO XWUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WM MPOJYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kuciopoaconepskamue opranu4ecKue coeJMHEHHA

[IpenenbHble OQHOATOMHBIE COUPTHI. METAaHOI W JTAHOJ: CTPOCHHE,
¢uznueckre W XMMHYECKHE CBOWCTBA (pEakiuu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOIOpPOIHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METaHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJIb W  TJHUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHbIE cIHpThI). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunipl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJIICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (U3NYECKHEe M XMMHUYECKHE CBOWCTBa (CBOMCTBA,
olmiue IS Kiacca KUCIOT, Peakius 3TepuduKalim), NoJydyeHue U MpuMeHEHHeE.
CreapuHOBas W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICHIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
coxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, KiaccupuKauus ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTenii MOHOCaxapu: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcuom Meau(ll), oxkucneHue ammuadHbIM pacTBopoM okcuzaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonos3a kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  duznueckue M XUMHYECKHE CBOMCTBAa Kpaxmaina (THApOJIU3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
npoBeJieHre, HaOJI0JIEHHEe W OINHCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKuciIeHNE aMMHAYHBIM PacTBOPOM OKCHJA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boluncnenuss 1mo ypaBHEHHUIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM INPOLYKTa PEaKIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELIECTB WU MPOJYKTOB PEAKIINH).

A3oTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(poOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHUYECKHE CBOMCTBA aMMHOKHCIOT (Ha IpuMepe TiauiuHa). buonornueckoe
3HaYEHUE aMUHOKUCIOT. [lenTuabl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMMHMUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KaUeCTBEHHBIE PeaKuy Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl M3YyYEHMsI BEIIECTB M HUX IPEBPALLCHHIA:
HAOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIIKOB.

BbicOKOMOJIEKY/ISIDHBIEC COeAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb ITOJIMMEPU3ALNH, CPEAHAS MOJIEKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALINS.

OKCHEpPUMEHTAIbHBIE METOABl M3YyYEHHs] BELIECTB M HUX IPEBPALLCHHI:
O3HaKOMJIEHHE ¢ 0Opa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYLIECTBIIIETCS YEpe3 HCIOJIb30BAaHUE KaK OOLIUX ECTECTBEHHO-
HAayYHBIX ITOHATUN, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU U1l OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJICHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCcU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, DSHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKYyIa,
DHEPreTUUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (M3UUECKHUE BEJIMUMUHBI U €IMHULIBI UX U3MEPEHUSI.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypCBl.

TexHonorus: NUILEBbIE MNPOAYKTbI, OCHOBBI PALMOHAJIBHOIO IUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUA dJeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000j09Ka. DHEPreTHYECKUE YPOBHHU, MOJYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEepUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMHu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIbl XUMHYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHASI W TOJIApHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHusi. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSAPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIMbI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[Tondatue o nucnepcHbIx cucteMax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Howmenkiarypa
HEOpPraHUYECKUX BellecTB. ['eHeTnueckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccudukanuss  XMMHYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU TPU XUMHUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipununn Jle [larense.

OnekTponauTnyeckas auccoryanus. CHiibHbIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCTas, HEUTpaIbHas, IEJIOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJIbl M3YUYCHMSI BEIIECTB W WX MPEeBpalCHUI:
neMoHcTpanusa Taommi «llepuoanueckas cucremMa XuMuueckux asnemeHtoB J[. WM.
MeHnneneeBay, M3ydeHHE MOJIENIed KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3IoKeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pazaudHbix (GakTOpoB HA CKOPOCTH
XUMUYECKOU PEAKI[AN».

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XHMMHUYECKHUX pEaklui, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThl, PacU€Thl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemetannel. Ilomoxenune HemetraiuioB B Ilepuoamyeckor  cucteme
xumMudeckux snemeHToB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
®u3nYecKue CBOMCTBA HEMETAIOB. AJIIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJ1a, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimepoga M KpEeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSTUHEHH ).

[IprMeHeHnEe BaXKHENIINX HEMETAJLUIOB U UX COEUHECHUM.



Meramisl. llonoxxenune meramnoB B Ilepuoguueckoinl cucreMe XUMHYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJIIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KaJluid, KaJIbIIHM,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUH.

OO6mue crnocoObl Moay4YeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKCIIEPUMEHTAIBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MPEBPALCHUI:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWEe M OINHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHJA ATIOMHUHUS C PAacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJHUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHUSA U KM3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/ax MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS BaXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
MaTrepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl JUIs JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ya00peHus.

XuMHUs WU 3J0pOBbE YEIIOBEKA: IMpaBUjla HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst MeXNpeaMETHBIX  CBA3CH TpU  HW3yYeHUH OOmeld u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCHOJIb30BAHUE KaK
OoOIUX eCTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TIOHATHN, SBISIOIIUXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJECIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3UYECCKUE BEITUYUHBI U CIUHUIIBI MX
WU3MEPEHUs, CKOPOCTb.

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

['eorpadusi: MuHEpabl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIE, TOILIUBO,
peCypCHhl.

TexHonmOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsl, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIICBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATEI OCBOEHUMSA ITPOI'PAMMEBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOEHUS
oOyyJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBMM C CHUCTEMHO-JEITEIBHOCTHBIM TMOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOECHUS MNpeaMeTa «XUMHsS» Ha YPOBHE CPEIHETO
oO1rero 00pa3oBaHusl BbIJIEICHBI CIEAYIOMIUE COCTABIISIONINE:

OCO3HAHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaxAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIENIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
NEATEIbHOCTU LEHHOCTHO-CMBICJOBBIMU yCTAHOBKaMH, NPUCYIIMMH LIEJIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHMUS;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KU3HECHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMS MIpeaMeTa «XUMHS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAaHMUS, CaMOpAa3BUTUS MW HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JInyHOCTHBIE pPE3yNbTaTBl OCBOCHUS MpEeAMETa «XHUMHUS»  OTPaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOyYaroIMXCs M0 peau3aliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpasKIaHCKOr0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXXEHUS K 3aKOHY M IIPaBOIOPSJIKY;

MPEJCTABIEHUS] O COLUMAIBHBIX HOPMax MW NPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHNW B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU y4YEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATH MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHBIX BUJOB YU€OHOU eI TEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YB@XEHUSI K TMpollecCy TBOpUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX  DKCICPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W I03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMHUUYCCKUMHU SBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACH HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUU ATUX
MOCTYTIKOB;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE301MacCHOr0 OOpaIleHHUsl C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUI HWHIUBUAYAIBHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUIX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KypEeHUs);

5) TPyA0BOr0 BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-UCCIEA0BATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYruxX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE YYacTHE€ B PEHICHUUM NPAKTUYECKUX 3ajad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXEHUS K TPYy, JIOJSAM TpyJa U pe3ysibTaTaM TPYJI0BOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBUIYATbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymieil mpodeccur M peaau3alni COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTrNYeCKOro BOCIIUTAHMS

AKOJIOTUYECKHU II€JIE€CO00PA3HOT0 OTHOIIEHUS K TMPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBaHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUS JIOCTHXKEHUM XUMHH IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JEUCTBUH, NPUHOCAIIUX Bpel OKpYKarolen
IPUPOJHON cpeqie, YMEHHS MPOTHO3MPOBATH HEOIArONPHUATHBIE JKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHMKAaTUBHOM WU COLMAJIBbHOU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHMS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHUA €€ pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpEe/ICTaBICHUsI 00 OKPY’KAIOIIEeM MHUPE KaK O €UHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaéHHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JIJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIICHHOCTH W BaXXHOM pOJIU B
CO37IaHMHM HOBOM 0a3bl MaT€pPUATBHON KYJIBTYPHI, PEIICHUH TI00aTbHBIX MpoOiieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHHH YCIOBUI
YCHENIHOTO TPpyJla H OKOJOTUYECKA KOMQPOPTHOM JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUsl CYIIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh



MOJIy4aeMble 3HAHUS JJI aHAIU3a U OOBSICHEHUS SIBIICHUN OKPYXAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C ULEJIbI0 TOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XMMHYECKUE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYE€HHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax NnpodeccrnoHaIbHOM

JNEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA y‘l€6HOFO npecamMeTa «XUMHUS» Ha
YPOBHEC CPCAHCTO 06HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHSA, OTPAXAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUsiA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYJIATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CITOCOOHOCTH oOyyJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yHUBEPCAJIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATILHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIBbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaABaTeJbHBIMH
JEeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHeE IEUCTBHUSA

CaMOCTOSITEILHO  (OPMYNHpPOBaTH W aKTyaJlM3UpPOBaTh  IMPoOJIeMYy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C NOCTABJICHHBIMHU LETAMU;

HCIOJIb30BATh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YyCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU [ KIacCUPUKAIMU BEIIECTB U
XMMUYECKHUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJICHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pPacCMaTPUBAEMBIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKIIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUecKkas ¢opMmyJia, ypaBHEHHUE XHUMHYECKOMH
peakiuu — TpPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKHUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAay4YHOrO MO3HAHUSA BEUIECTB M XMUMHUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M TMPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIONATh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbrar, (HOpMyIUpOBaThH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO TOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OIBIT YYCHUYECKOM HCCEOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIEHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a]ay, MPUMEHEHHUIO pa3IMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HCTOYHHMKAX WHPoOpManuu (HAy4HO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpKaHHUS, CIPAaBOYHBbIE MOCOOUS,
pecypcbl MHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IUYHBIX BHIOB U (HOpM
MpeACTaBICHUSA, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



(opMynHpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPHU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [IJs BBINOJHEHHS y4eOHBIX 3a1ad
OIPEIEIIEHHOIO TUIIA;

MpUOOpETaTh OMNBIT HCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUN U PA3IUUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  TpeACTaBiICHUS
uHpopmaiuu (cxembl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMUYECKOM HH(pOpMalMel: MPUMEHITh MEXNpeaMeTHble ((pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, POpMYyIibl, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJIsTHOCTH.

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXJAaeMOM TeMbI B XOJ€ Majora u/uiu
JTUCKYCCUH, BBICKAa3pIBaTh  HUJeH, (QOpPMYyJIHpPOBaTH CBOU  NPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEeH pe3yJbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MYTEM COTJIACOBAHUS IMO3HIIMI B
xo0J1e 00Cy X IeHHsI 1 OOMEHA MHEHUSIMH.

OBy1ajieHUe YHUBEPCATbHBIMHU PEryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUN Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3 PEeKTUBHBIN CMOCOO0 MX peIIeHHS ¢ YYETOM IIOJYyYCeHHS HOBBIX 3HAHUM O
BEIECTBAX ¥ XUMUYECKHUX PEAKITUSAX;

OCYULIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIn3a
Y CAMOOLICHKH.

INPEIAMETHBIE PE3YJIBTATHI
10 KITACC

[IpenmeTHble pe3ynabTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XHMHUU B TO3HAHHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KyJAbTYpbl JIMYHOCTH, €€
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOMINE TOHATUS (XMMUYECKUH DJIEMEHT, aToM, JJEKTpOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyiia (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAs
Macca, MOJIApHBIH 00BEM, YIJIEPOJIHBIN CKeleT, (QyHKIHUOHAIbHAs TpyIia,
pazuKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN DS, TOMOJIOTH, YTJIE€BOAOPOIbI,
KHUCJIOPOJ W a30TCOJAEPKAILlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiecTB A. M. BytnepoBa, 3aKk0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TOHMMAaHUA NPUYUHHOCTH M CHUCTEMHOCTH XHMHYECKHX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAX, COCTaBe, IMOJYyYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHUYECKUX BEHIECTB B OBITY H
IPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE MPU3HAKU TMOHATHA,
yCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS MPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYECKMX BEIIECTB M ypPAaBHEHWM XWMHUYECKHX  PEAKIIHH,
M3rOTaBIIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JJIA WILTIOCTpPAIUU UX
XUMHUYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAIICKHOCTh HM3YyUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHHIO K OMpeneIEHHOMY
KJIACCy/Tpynne COoeAuHEHUN (yrieBOAOPOABI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJUWHEHHUS), [1aBaTh UM Ha3BaHUS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpuUBOAUTH TpUBUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, MPOIWICH, aleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (eHol, (opMalibIerus, ameTaabIeTu/l, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€ApPUHOBAsI KUCIIOTA, IIH0K03a,
bpyKTO3a, Kpaxmal, MeJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XWMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa MU CTPOEHUS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue U XUMHUYECKHME CBOWCTBA THUIMYHBIX MPEICTABUTEICH pPa3IUUYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
[JIMLEPUH, (EHOJI, alleTalbJeruja, MypaBbUHAs U YKCYCHasl KHCIIOTHI, TJIIOKO3a,
KpaxmaJl, [eJUTI0103a, AMUHOYKCYCHAsl KUCJI0Ta), WIUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH ypPaBHEHUSMH COOTBETCTBYIONIUX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (He(Tb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX MepepaboTKu WU
MPaKTUUECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiMu 10 W3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJJHOTO M3 HCXOJIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKIIUH);

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEITUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId MPUHSATUS pPEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
oCyJIol U J1TabOpaTOpHBIM 000pYyJAOBaHUEM, a TaKKe IpaBuja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHUH IUTAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOJTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIECTB, JCHATypalus OEIKOB NMPH HArpeBaHWHU, I[BETHBIC pPEaKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHWEM, TMPEACTABISTH PE3YIbTATHI
XUMHUYECKOTO HKCIIEpUMEHTa B (OpMe 3amucu YpPaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh yMEHUN KPUTHYECKH AHAIM3UPOBATH XUMUYECKYIO
uHpopMalMIO, TMOJIy4YaeMyl H3 pPa3HbIX MCTOYHUKOB (CpeACTBA MacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsi M OKpPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUSA Ha KUBbIE OPraHU3Mbl OMNPENEIEHHBIX OPraHHMYECKHUX
BEIIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumMepax crnocoObl
YMEHBIICHUS] W MPEJOTBPALEHUST HX BPEIHOTO BO3JACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0OyYaromMXCsA C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
NPUMEHATh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  cAenbIX M cl1aboBUIAIIMX OOyYaroUuXcs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns mis 3anucu XMMUYECKUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3ynbTaThl OCBOCHMsS Kypca «OOImas ¥ HeopraHuveckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpPA, POJM XHMHU B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €&
(G YyHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraOIINe TOHATUSA (XUMUYECKHUU 3JIEMEHT, aToM, HM30Tom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBIH O0O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHYECKOW pPEaKIMyi, XMMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon [I. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE INMOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MacCHOM HCIMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATCIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBIISTH XapaKTEpPHbIE MPU3HAKU TMOHSITHUH,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJb30BATh XUMUYECKYI0 CHUMBOJUKY ISt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW XHMMHUUYECKHX  pEaKIHil,
cucreMarnueckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble HA3BaHUS OTACIBHBIX
HEOPraHUYECKUX BeIleCTB (YrapHblil Ta3, YIVIEKUCIBIM Ta3, aMMHakK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAS CO/A, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUHN ONPEIENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHYECKHX DJIEMEHTOB B COCAUMHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMHUYECKOMU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, THIT
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIIpHas,
MOHHAs, METAJUTMYECKasi), XapakTep Cpelibl B BOJHBIX PACTBOpPaX HEOPTraHUYECKHUX
COCJIMHECHUN;

c(hopMUPOBAaHHOCTH YMEHUU yCTaHaBIIMBaTh MPUHAIJICKHOCTD
HEOPraHMYECKUX BEIIECTB IO WX COCTaBYy K OMNpeael€HHOMY KJacCy/TpyIie
COeIMHEHUH (MPOCThIC BEIIECTBA — METaJJIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIC THUIPOKCUJIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHUN PaCKpPhIBATh CMBICI TIEPUOAMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKITNH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOECHUE
aTOMOB XHMMHUYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepuoanueckoit CcUCTEMBI
xumuuyeckux sneMmeHToB JI. M. MeHnneneeBa, MCHoONb3ys NOHATUS «S-, p-, d-
BJICKTPOHHBIE opOuTaINY, «OHEPreTUYECKUE YPOBHWY, O0OBSACHSTH
3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHYECKUX DJIEMEHTOB U UX COCAWHECHUM
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMUYECKUX 351eMeHTOB /. M.
Menpeneena;

chOpMHUPOBAaHHOCTh yMEHHM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XMMHUYECKHE CBOWCTBA HEOPraHWYECKHX BEHIECTB  Pa3jIWYHBIX  KJIACCOB,
MOJITBEPKIATh CYIIECTBOBAHUE T€HETUYECKOW CBS3W MEXKIY HEOPraHMYECKUMH
BEIIECTBAMU C TOMOIIBIO YPABHEHHUIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

c(hopMHUPOBAHHOCTh YMCHHS KIACCH(PUIIUPOBATh XMUMHYECKHUE PEAKIIUU I10
Pa3IMYHBIM TIpU3HAKaM (YUCIYy M COCTaBY pEarupyromux BEHIECTB, TEIJIOBOMY
addekTy peaknuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hopMHUPOBAaHHOCTh YMEHHH COCTaBIIATh YpPaBHEHHUS PEaKIUi pPa3IuIHBIX
TUTIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIM HOHHOTO OOMEHA, YUUThIBAS
YCJIOBUS, TPU KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PACIO3HABATH
OTIBITHBIM ITYTEM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMUYCCKHUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pPacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEaKLUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKkIuy OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XMMHUYECKOTO TIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
TOHSITHSI «MaccoBasi JIOJI BEIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHUX PEaKIMsIX, MacChl BEIIECTBA MM 00bEMA ra30B IO W3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJHOTO W3 yYaCTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(P¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEIIECTB, MPEBPAICHUS U COXPAHEHUS YIHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NocyJloi M JTabopaTOPHBIM OOOpPYJOBaHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUSMHU IO BBITIOJHEHHUIO J1AOOPATOPHBIX
XUMHUYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBIMIOJHATh XUMHUYECKHI
AKCIIEPUMEHT (Pa3oKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHANKATOpA, BIUSHHUE PA3NTUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIlni,
peakiuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE pPEaKIMu Ha CyibdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE IKCICPUMEHTATBHBIX 3a/1ad IO
temaM «Metamie»y U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIlleHUH C BEIIECTBAMHU M JTaOOPATOPHBIM 00OPYIOBAHHUEM,
MPEACTaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (POPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh yMEHWH KPUTHYECKH AaAHAIM3HPOBATH XUMUYECKYIO
uHOpMAINIO, TONy4aeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecoo0pa3Horo MoBEJAeHUsT B OBITY W TPYJAOBOM JAESATEIBHOCTH B LEAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsi M OKpPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpumepax CrnocoObl YMEHBIICHHUS U
MPEJOTBPAILICHUS UX BPEAHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00Y4YaroIIMXCsl ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CJIETIBIX W CIA0OBUIAIIUX OOYYAIOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns mis 3anmucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHS OPTaHUYECKUX COeTMHEHUH A. 3
M. bytneposa
Hroro no pazneny 3
Pa3znea 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YriIeBOIOPOIbI — AJIKaHbI 2
29 HenpenenbHbie yriieBo1OpObl: AJIKEHBI, 6 |
AJIKaJ1EeHbI, AJIKUHBI
2.3 ApOoMaTHU4eCKUEe YTIEBOI0POIbI 2
24 [IpupoiHbIE UICTOYHUKH YIJIEBOJOPOIOB U 3 |
UX nepepadoTka
Hroro no pazneny 13
Pazpnen 3. Kuciopoacoaep:xanue opranudeckue coeAuHEHUs
3.1 Cruptsl. DeHon 3
39 Anpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
Crnoxubie 3¢upsl
33 VYrinesonapl 3 2




Hroro no pazneny

13

Pa3znen 4. A3oTcoaep:kamme opranHnyeckue coeuHeHus1

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3
Hroro no pazueny 3
Pa3zpnen S. BoicOkOMOJIEKYISIPHbIE COeIMHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
12 Crpoenue BeniectBa. MHOroo0pasue 4
' BEIIIECTB
1.3 XUMHUYECKUE PEAKIINU 6 1
Hroro no pazneny 13
Paznea 2. Heoprannueckasi xumusi
2.1 Meranbl 1
2.2 Hewmeramibl 1
53 CBs13b HEOPraHUYECKUX U OPTraHUYECKHUX )
' BEIECTB
Hroro no pasneny 17
Pa3znen 3. Xumus v :KU3Hb
3.1 XuUMHUS U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonrtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipeamer opraHn4eckoi XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust CTpOEHUS] OPraHUYECKUX
coennHennii A. M. bytneposa, eé
OCHOBHBIC ITOJIOKCHU S

[IpencraBnenne o KiaccuHuKaIum
opranuveckux Bemiects. HomeHkmarypa
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB

AnkaHBI: cOCTaB U CTpOCHHUC,
TOMOJIOTHYECKUI paa

Mertan u 3TaH — OpocTeume
MIPE/ICTAaBUTENH aJTKaHOB

ANKeHBI: cOCTaB U CTPOCHHUC, CBOMCTBaA

OTUJIEH U IPONUIIEH — MPOCTEHIINe
MPEACTABUTENMN AIIKEHOB

IIpaktnyeckas padora Ne 1. «Ilomydenue
STHJIEHA U U3yUYEHUE €T0 CBONCTB

Ankanuensl. byraguen-1,3 u
MeTunoyTanuen-1,3. Ilonyuenue
CUHTETHUYECKOTO KayuyKa ¥ PE3UHbI




AJKHHBI: COCTaB U 0COOCHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AIKUHOB

1 Beluncnenus 1o ypaBHEHHIO XUMUYECKOU
peakuuu

12 Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh
apeHOB

13 ['enetnueckas cBs3b YIJI€BOAOPOJIOB,
MpUHAIEKANTUX K Pa3IMYHbIM KilaccaM
[IpupoaHbIE NCTOYHUKH YTIIEBOIOPO/IOB:

14 MPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepadboTKU
IIpupoaHbIE HICTOYHUKH YIJIEBOJOPOIOB:

15 MIPUPOJTHBIN Ta3 U MOMyTHBIC HEPTIHBIC
ra3bl, He)Th U IPOIYKTHI €€ mepepaboTKu

16 KontponsHast pabota 1o pasueiy
«YTIeBoJOpOIBDY

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJI ¥ 3TaHoJI. BonoponHas cBA3b

18 MHOroaToMHbI€ CIIUPTHI: ATUIIEHIIIMKOJIb U
[JIALEPUH

19 deHoul: CTpOEHUE MOJIEKYIIbI, (pru3nyeckue
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbnerupl: GopmManbIaerua u
aneTanpaeru. ALeToH

71 O/HOOCHOBHBIE ITpe/ieNIbHbIE KApOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHast

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIOTBD»

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIHIUX Kap6OHOBI)IX
KHUCJIIOT

24

MBIJIa KaK COJIX BBICIIIHUX Kap6OHOBI>IX
KHCJIOT, NX MOIOIIee JIeHCTBHE

25

CrnoxxHbie (pUPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ UIPOITU3 CIIOKHBIX

3¢upoB

26

XKupsr: rugponus, npuMeHeHue,
Ouooruueckas poib KUpPOB

27

VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.
Baxwueiine npeacTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

28

Kpaxman u nientonosa Kak IpupoHbie
MOJINMEPBI

29

KontpospHas padoTa mo pasueny
«Kucnopoacoaepikamiyue opraHnuecKue
coenuHeHus»/ Beepoccuiickas
MpoBepoYHas padora

30

OO11ast XxapakTepUCTHKA a30TCOACPIKALINX
OpPraHUYeCKUX COeTMHEHUH /
Bceepoccuiickas npoBepouHas paboTta

31

AMWHBI: METHJIAMHWH U aHWJIHNH

32

AMUHOKHCIIOTHI KaKk aM(pOTEpHBIE
OpraHMYECKHUE COETUHEHUS, UX
6uonornyeckoe 3HaueHue. [lentumpl.
benku xak npupoaHbie




BBICOKOMOJICKYJISIPHBIC COCAUMHCHU A

OCHOBHBIE TTOHSATHS XUMHHU

33 1
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI
OCHOBHBIEC METO/IBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1

[ImacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(Urypamus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMH4eckux siaeMmeHnToB /I, W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XAMHUYECKHX DJIEMEHTOB U X COEIUHEHUH I10
TPYIIIaM | MepruoaaM. 3HaYCHUE
MEPUOMYECKOT0 3aKOHA U CHCTEMBI
xumuueckux 3yemenToB [[.M. Meneneena B
Pa3BUTUU HAYKU

CTpOGHI/Ie BelllecTBa. XUMHUUECKas CBA3b, eé
BH/bI; MCXaHHU3MbI O6pa3OBaHI/I$I
KOBaJICHTHOM CBSI3H. BO,Z[OpO,Z[HaH CBA3b

BajieHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. BemecTra
MOJIEKYJIIPHOTO W HEMOJICKYJISIPHOT'O
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTCMaAX.
HcTtuHHBIE U KOJJIOMIHBIE pacCTBOPBLI.
MaccoBas 1015 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coeMHEHU. [ eHeTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, Pa3JINYHBIX
KJIaCCOB

Knaccugukamums XuMHU4eCcKuX peakiuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPH
XUMUYECKHUX PEAKLUAX

CkopocTtb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE pAaBHOBECUE

10

[IpakTueckas padota Ne 1. «Bausiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIUn»

11

DIIeKTpoJIUTHYECKast aAuccoruanus. [lonarue
0 BojiopotHOM Tokasarene (pH) pactsopa.
Peakun nonHoro oomeHna. ['maponus
OpPraHWYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakiuu. [lonsatue o0 anekTponuze
pacIiaBoB U pacTBOPOB CoJei

13

KonTponbHas pabota no pazzaeny
«TeopeTnyeckne OCHOBBI XUMHUN»

14

Mertansl, ux nonoxenue B [leproanaeckoit
cUCTeMe XuMudeckux sneMenTos /1. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue puzndecKre cBONCTBa
METaJJIOB




15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUUIOB (HATpUH, KaJui, KaJblUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHU I

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COCTMHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemenue
SKCIEPUMEHTAJIbHBIX 3aj]a4 M0 TeMe
«Mertamas»"

20

HemeTtamnel, X OJI0KEHHE B
[Tepuoanueckoil cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nYeCKre CBOMCTBA HEMETAIIIOB.
AJIoTponus HEeMETaJuIoB (Ha puMepe
KHCIIOpoJia, cepbl, (hochopa u yriiepoaa)

22

XHUMHYECKHE CBOMCTBA TAJIOTCHOB, CEPhI M X
COCTMHEHUN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocdopa U ux
COeIMHEHUN

24

XHUMUYECKUE CBOMCTBA yIJIEpOJa, KPEMHUS U
HUX COeIUHEHU

25

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEeIUHEHUN

26

O00011IeHNE ¥ CUCTEMATU3ALUS 3HAHUN 1O




TteMme «HemeTtamny. Beruncienus mo
YPaBHEHUSIM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCIIEPUMEHTAIBHBIX 3371a4 110 TeMe
"Hemetanmsi"»

28

Kontponbnas padota mo teMam «MeTauib
u «Hemerannbny

29

HeopraHquCKHe U OPraHUuYCCKUEC KUCIOTHI.
HeopraHquCKHe " OPraHUYCCKUEC OCHOBAHUA

30

AMoTepHbIe HeOpraHu4ecKHe U
OpraHWYEeCKHEe COeANHEHUS. | eHeTnueckast
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

31

Ponp xuMuu B 00ecIieueHUH YKOJIOTMYECKOH,
SHEPTreTUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTHUU METUITUHBI

32

[IpencraBneHus: 06 0OIMMX HAYIHBIX
MPUHIMIIAX TPOMBIIUICHHOTO MOTYYCHHUS
BAXHEHIINX BEIIECTB

33

YenoBek B MHUPEC BCHICCTB U MAaTCPUATIOB

34

XuMus u 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 0011Iero 00pa3oBaHUs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHUH

1.1

CopMUpPOBAaHHOCTh MPEJCTABIECHUNA O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMUM B TIO3HAHUU
SABJICHUN TIPUPOABI, B (POPMHUPOBAHWU MBIIUICHUS U KYJIBTYPhI
TUYHOCTH, €€ (PYHKIMOHATBHOM TPAMOTHOCTH, HEOOXOAMMOU st
pelieHusT TPAKTUYECKUX 3aJa4 U IKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM cperie

1.2

Bnagenune cucremMoll XUMHUYECKUX 3HAHUM, KOTOpAas BKIIOYAET:
OCHOBOIOJIATraloIIKe TIOHSATHS (Monekyna, BAJICHTHOCTD,
AIEKTPOOTPHUIIATEIFHOCTh, CTEMEHb OKHCIICHHS, XHUMHYECKasi CBS3b,
MOJIb, MOJISIpHas Macca, MOJISIpHBIM OOBEM, YTIEpOAHBIH CKEJeT,
dbyHKIMOHANbHAS ~ Tpynma,  pagudkail,  M30Mepus,  H30MEpBHI,
TOMOJIOTHUECKUN psil, TOMOJIOTH, YTJIEBOJIOPOMAbI, KHCIOPOA- |
a30TCOJepKAIIUe COECOUHEHHs, OMOJOrMYeCKd AaKTHUBHBIE BEIIECTBA
(yrneBompl, KUpPHI, OCNKH), MOHOMEp, MOJMUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOT0 CTpOeHHs opranumdyeckux BemiectB A.M. bytineposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMUH, (DAKTOIOrHYECKHe
CBEICHMsI O CBOMCTBaX, COCTaBe, IOJYyYeHHH U O€30MacHOM
UCIIOJIb30BAHMU  BXHEWMIIUX HEOPraHMYeCKUX ¢  OpPraHu4eCcKHX

BCIICCTB B 6LITy n HpaKTHqCCKOﬁ JACATCIIBHOCTH YCIIOBCKa

1.3

ChopmupoBaHHOCTh YMEHHUI BBISIBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  yCTaHaBIMBaTh WX  B3aUMOCBS3b,  HCIIOJIb30BAThH
COOTBETCTBYIOIIME TMOHSATHS MPH ONUCAHUU COCTaBa, CTPOCHHS H

MpEeBpaIeHUI OPraHNYeCKUX COCTMHEHHM

1.4

c(OPMHPOBAHHOCTh YMEHMH HCIOJIB30BATh XMMHUYECKYIO CHMBOJIUKY
JUIL COCTaBJIEHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaléHHON) (GOopMya OpraHMYECKHUX BELIECTB M  ypaBHEHHH
XMMHMYECKHX PEaKLUi, U3rOTaBIUBAaTh MOJIEIN MOJIEKYJT OPraHUYECKUX
BEUIECTB Ul WIIKOCTPALUU UX XMUMHUYECKOTO U NPOCTPAaHCTBEHHOI'O

CTPOCHUS




1.5

ChopmupoBaHHOCTE ~ YMEHUH  yCTaHABIMBATh  MPUHAICKHOCTH
HN3YUYCHHBIX OPraHMYCCKHUX BCHICCTB IO HMX COCTAaBy U CTPOCHUIO K
onpenenéHHOMY Kiaccy (rpynme) coeAuHeHUH  (yIJIeBOJIOPOIbI,
KUCIIOPOJ M a30TCOAEPIKAIlMe COEAWHEHHsI, BBICOKOMOJIEKYJISIPHbIC
COGI[I/IHGHI/UI), JaBaThb UM Ha3BaHUs 10 CHUCTEMATUYECKOU

Homenkiatype (IUPAC)

1.5

ChopMHupOBaHHOCTE YMEHHS OTPEICIIATh BUIABI XUMUYCCKON CBS3H B

OpPraHUYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPAaTHbIE)

1.6

ChopMHpOBaHHOCTh yYMEHHS HIPUMEHATH: IOJOXKEHUS TEOPHUH
CTpoeHHsl opraHuyeckux BemectB A.M. BytnepoBa mis oObscHeHuUs
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH

COXpPAaHCHUS MACChbl BEIIECTB

YrneBoaopobl. Kucnoponconepxamne u azoTcoaepKanme

OpTraHN4YCCKUC COCIUHCHU . BI)ICOKOMOJ'IeKy.TISIpHBIe COCOAUHECHUA

2.1

CpopMUpPOBAHHOCTh, YMEHHH MPUBOIUTH TPHUBUAIHHBICE HA3BaHUS
OTJIETFHBIX OPTaHWYECKHX BEIIECTB (PTHIJICH, MPOIMWICH, aIleTHIICH,
STUJICHTJIUKOJb, TJHIEPUH, (eHod, GopMalbIeru, areTalbIerusl,
MypaBbHMHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBasi KHCJIOTa, TJIOKO3a, (PYKTO3a, KpaxMmaj, IeJUTI0I03a,

TJTUITAH)

2.2

ChopMHUpPOBAaHHOCT, yMEHUN XapaKTEPH30BaTh COCTaB, CTPOCHHE,
du3nYecKue M XHWMHUYECCKHE CBOWCTBA THIHYHBIX IPEJICTaBUTEIICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHIICH,
NpONWIICH, aneTwieH, Oyraauen-1,3, merunOyramuen-1,3, OeH30:7,
METaHOJI, TAHOJ, 3TUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTalbICTh]I,
MypaBbHHAas M YKCYCHas KHCJOTBI, TJIFOKO3a, Kpaxmall, IeJUIijI03a,

aMUHOYKCYCHasl KUCJIOTa)

23

CQ)OpMHpOBaHHOCTL YMCHUA WIUIIOCTPUPOBATH TI'CHCTHUYCCKYHO CBS3b
MCKAY THUIITMYHBIMHA npeaAcCTaBUTCIAMUA Pa3IIMYHbIX KJI1aCCOB
OpTraHN4YCCKUX BCUICCTB YPABHCHUAMHN COOTBCTCTBYIOIIUX XUMHWYCCKUX

peaKIuii ¢ UCIONIB30BAHUEM CTPYKTYPHBIX (hOpMYyIT

2.4

ChopMupoBaHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTIAEBOJOPOAHOTO ChIPbsl (HEPTh, MPUPOIHBIN ra3, yroib), CIOCOObI UX

nepepa60TKH U INPAKTHYICCKOC MTPUMCEHCHUC ITPOJAYKTOB nepepa60TI<H

XHUMHS U )KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh YMEHUI BIIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOaX HAYYHOT'O IMMO3HAHHA, UCIIOJIB3YCMbIX B XUMUHN NIPU U3YUCHHUU




BCIIECTB U XUMHUYECKUX SBJIEHUU (HAOIIOJEHUE, U3MEpEHue,
HKCIIEPUMEHT, MOJICJIUPOBAHUE), UCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHMS JUIsl TPUHATUS PEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEIICCTBAMU U UX ITPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE YMEHHI COONIIOJIaTh TPABWJIA  ITOJIb30BAHUS
XUMHUYECKOH TOCYZOH M JaOOpaTOpPHBIM OOOpY/IOBAaHHEM, a TaKKe
npaBWiia OOpaIeHUsI C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIIUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYECCKHUX OIIbITOB

33

CdopMUpOBaHHOCTh YMEHHI TIAHUPOBATH M BBIMOIHATH XUMUYECKUIN
SKCTIEPUMEHT (TPEBPaIEHUsI OPraHUYECKUX BEIIECTB IPU HArPEBAHUH,
NOJTy4YeHHE STUJICHA W U3yYeHHEe er0 CBOWCTB, KAYECTBEHHBIC PEaKIINU
OpraHMYECKHUX BEILECTB, JeHaTypauus OelKOB IpU HarpeBaHUH,
OBCTHBIC PCAKIIUU 6CJ'IKOB) B COOTBCTCTBHU C IIpaBHJIaMHU TCXHHUKHU
0e3omacHOCTH TNpU OOpalleHHH C BEHIeCTBAMU U JIaOOPaTOPHBIM
o0opyI0BaHNEM; NPEACTABIATh pe3yJIbTaThI XUMHUYECKOTr 0
JKCIIEpUMEHTa B (QOpMe 3alucu YpPaBHEHHH COOTBETCTBYIOLIUX

peaknuii 1 GOpMyIHMPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTATOB

3.4

ChopmrpoBaHHOCTH YMEHUIN MPOBOAUTH BHIYUCIEHUS 110 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WM
IPOAYKTa peaklly 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

U3 UCXOJHBIX BEIIECTB MM MPOTYKTOB PEaKIUH)

3.5

CdopMupoBaHHOCTH YMEHHI KPUTHUYECKU aHaJIM3UPOBATh
XUMHUYECKYI0 HHGOpMAIUIO, IMOIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB

(cpenctBa maccoBoii nH(poOpManuu, cetb IHTepHET U 1pyrue)

3.6

ChopmupoBaHHOCTh yMEHHMH COOMIOAATh MpaBUiIa HIKOJIOTHYECKU
1eJ1eCO00pa3HOro TOBEIEHUsI B OBITY U TPYIOBOW NEATEIBHOCTH B
LENSIX COXPAaHEHUS CBOErO 3J0POBbS M OKpYXKAIOIIEeH MPUPOTHOM
Cpelbl, OCO3HABATh OMACHOCTh BO3JICHCTBUS Ha JKUBBIE OpPTaHU3MBI
onpeAeNnEéHHbIX OPraHUYECKUX BELIECTB, MOHMMAas CMBICI MOKa3aTels
I[NAK (mpenenbHO AOMYyCTUMOM  KOHIEHTpPALUMHU), TMOSCHATH Ha
npuMepax CrocoObl YMEHBIICHHS U TMPEAOTBPALIEHUS UX BPEIHOTO

BO3JCHCTBUA Ha OpraHusM 4€JIOBCKaA

11 KIJACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




pe3yJbTaTa

1

TeopeTnyeckrue OCHOBbI XUMUHU

1.1

Bnanenne cuCTEMOM XMMHMYECKMX 3HAaHUW, KOTOpas BKJIKOYAECT:
OCHOBONOJIATAIOIIUE  TOHATHS  (XMMHUYECKUW  DJIEMEHT,  aTOM,
3JIEKTPOHHAsi 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTATIH AaTOMOB,
WOH, MOJIEKyJa, BaJICHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHUYECKas CBs3b, MOJIb, MOJISIPHAST Macca, MOJISIPHBIN
00BbEM, KpUCTAJUIMUECKasl pEUIETKa, TUIIBI XHMUYECKUX peaKuui
(OKMCITUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- M JHJIOTEPMHYECKHE,
peakuuu HOHHOTO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOIHUTHI,
JICKTPOIUTAYECKAS ~ JTUCCOLIMAIINS, OKUCIHUTENh, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW peaKliu, XMMHYECKOe PaBHOBECUE); TEOPUU U
3aKOHBI (TEOpUs AIIEKTPOJUTHYECKON auccormammu, llepuoanueckuii
3akoH [[.1. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3bIK XUMUH, (PaKTOJIOTUIECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, TMOJIYYCeHHH U O€30TaCHOM HCIOJB30BAHUN BAKHEHIIINX
HEOPraHWYEeCKUX BEIIECTB B OBITY M TPAKTHUECKON AEATEIHHOCTH

YCIOBCKa

1.2

ChopmupoBaHHOCTh yMEHHUH BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3alMOCBSI3b W3YUYEHHBIX TMOHATHI, HPUMEHATH COOTBETCTBYIOLIUE
HNOHSTHUSI TIPU ONHCAHMM CTPOCHHSI U CBOMCTB HEOPraHHUYECKUX
BEUIECTB W MX TMPEBPAIICHUN; BBIABIATH B3aWMOCBSI3b XMUMHUECKHUX
3HAHUH c MOHSTUSIMU u MPEJICTaBICHUSIMHU JIPyTHUX

€CTCCTBEHHOHAYYHBIX IIPEAMECTOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MCTOAaMHW HAYYHOI'O IIO3HAHUA BEIICCTB H
XUMHYECKHX SBJICHUM (Ha6J'IIOI[eHI/IC, HN3MCPEHUC, OKCIICPUMCHT,

MOJCIIUPOBAHNE)

1.4

C@OpMHpOBaHHOCTL YMeHI/Iﬁ OIpCACIAATb BaJICHTHOCTb M CTCIICHDb
OKHUCJICHUA XHUMHUYCCKUX OJCMCHTOB B COCIMHCHUAX PaA3JIMIHOIO
cocCTaBa, BUJ XMMHYECKOU CBiA3HU (KOBaJICHTHaH, HOHHas,
MCTAJIIMYCCKasd, BO,Z[OpOI[HaSI) B COCOMHCHUAX, THIL KpI/ICTaHHH‘leCKOﬁ
peH_IéTKI/I KOHKPETHOT'O BCEIICCTBA (aTOMHaH, MOIJICKYJIIpHasA, WOHHAas,

MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

Cq)OpMI/IpOBaHHOCTL YMeHI/Iﬁ OIIPEACIIATE XapaKTEp CpCAbl B BOJHBIX

pacTBOpaxX HCOPraHNICCKUX COEIMHEHUMI

1.6

Cq)OpMI/IpOBaHHOCTL YMCHHA KJIaCCI/I(bI/II_II/IPOBaTB XUMHUYCCKUC
pCaknuu Mo pas3IMYHbIM IIpHU3HAKaAM (‘{I/ICJ'Iy " COCTaBy pCarupyromux

BCIICCTB, TCIIJIOBOMY 3(1)(1)CKTy pCakuuu, HN3MCHCHUIO CTEIeHeM




OKHMCJICHUA 9JICMCHTOB, O6paTI/IMOCTI/I pcCaKkuunu, Y4aCTuro

KaTanu3aTropa)

1.7

ChopmupoBaHHOCTh YMEHUW  COCTABJISITH ypaBHEHUS  PEaKIUi
pa3IMYHBIX THUIIOB, NOJIHBIE M COKPALIEHHBIE YPAaBHEHHUS PEAKLIHI
MOHHOTO OOMEHA, YYUTHIBAS yCIOBUS, IPU KOTOPHIX 3TH PEAKITUU UAYT

J1O0 KOHIIa

1.8

ChopmupoBaHHOCTh YMEHHUI MPOBOJUTEH PEAKIIUH, MOATBEPIKIAIONTNE
KAQUECTBECHHBIM  COCTAB  PA3JIMYHBIX HEOPraHUYECKUX  BEUIECTB,
pacrno3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPTaHMYECKUX BEIIECTB

1.9

CdopMUpPOBAaHHOCT YMEHUN PACKPBIBATH CYIIHOCTH OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOI0 OajlaHca 3TUX peaKlni

1.10

CpopMUpPOBAHHOCT, yMEHUW OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XUMHUYECKON PEeaKIMH OT pa3IuvHbIX (PakTOpOB

1.11

CpopMUpPOBAaHHOCT, YMEHUU  OOBICHATH  XapakTep CMENICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBHUCHUMOCTH OT BHEIIHETO BO3IACHCTBUS

(mpunIMn Jle [latenne)

OO0mras m HeopraHUYecKass XUMUs

2.1

CdopMUpPOBaHHOCT, YMEHHUH pacKpbiBaTh cMbIcH [lepuomgumdeckoro
3aKoHa J.N. Meuneneena u JIEMOHCTPUPOBATH €ero
CUCTEeMAaTU3UPYIOUIYI0, OOBSICHUTEIbHYIO M  MPOTHOCTHYECKYIO

byHKIUHA

2.2

CdopMHUpPOBaHHOCTh YMEHHI XapaKTEPHU30BaTh JICKTPOHHOE CTPOCHUE
aTOMOB XHMMMYECKUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoanueckoi
cucTeMbl xuMu4eckux anemeHTtoB J[[.M. MenneneeBa, HCIONb3ys
MOHATUSA  «S-, p-, d-dTIEKTPOHHBICE OpPOUTATNY, «IHEPreTUUYCCKUE
YpOBHW»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M HUX COCAMHEHHUH MO MeprojaM M rpymmam

[Tepronuueckoit cucrembl xumudeckux sneMeHToB .M. MenneneeBa
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ChopmupoBaHHOCTh yMEHHMI XapaKTepHU30BaTh (OMUCHIBATH) OOIIUE
XMMHUYECKHE CBOICTBA HEOPraHMUECKUX BEIIECTB Pa3IMYHbIX KIACCOB,
MONTBEPXKJIATh  CYIIECTBOBAHHME TE€HETHYECKOH  CBSI3U  MEXIY
HEOPraHWYECKMMHU  BEUIECTBAMH  C  TOMOMIbIO  ypaBHEHUH

COOTBCTCTBYHOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

C(I)OpMI/IpOB AHHOCTD YMCHI/Iﬁ YCTaHaBJIMNBATb MNPUHAJIC)KHOCTD

HCOPTaHNYCCKUX BCUICCTB IIO HX COCTABY K OHpCI[CJ'IéHHOMy KJIaCcCy




(rpynme) coeaAMHEHUH (IMPOCTHIE BELIECTBA — METAJIbl U HEMETAJLIbI,

OKCH/[Ibl, OCHOBAHUS, KUCIIOTBI, aM(OTEPHBIEC THPOKCUIBI, COJIH)

2.5

ChopMupOBaHHOCTh YMEHHUH HCIIOJIb30BaTh XMMUYECKYIO CHMBOJIMKY
JUIL  COCTaBlieHHsI (OpPMYN BEIIECTB M ypPAaBHEHUH XUMHUYECKUX
peakuuii, cuctemarnueckyto HomeHkinarypy (IUPAC) u tpuBuaibHbie
Ha3BaHMsI OTJENbHBIX HEOPraHMYECKUX BeulecTB (yrapHblil ras,
YIJEKUCbI ra3, aMMHaK, raméHasi W3BeCTb, Heraui€éHasi H3BECTb,

MUTHEBAs COJIa, MTUPUT U JPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHMH XapaKTepH30BaTh (OMMCHIBATH) 0OIIME
XMMHUYECKHE CBOICTBA HEOPraHMUECKUX BEIECTB Pa3IMYHbIX KJIAcCOB,
NOJATBEPXKJaTh  CYLIECTBOBAHHWE  TE€HETUYECKOM  CBSI3U  MEXIY
HEOPraHMYeCKMMH  BeUIeCTBAMM  C  IIOMOMIbIO  ypaBHEHUN

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CdopMUpOBaHHOCTh YMEHUH TUTAHUPOBATH U BBITIOJHITH XUMHUYECKUN
IKCIIEPUMEHT (pa3JIOKCHHE TICPOKCHAA BOAOPOJa B MPHUCYTCTBUU
KaTaJn3aropa, ONpeJesieHHe CPeIbl PacTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO HWHAMKATOpa, BIUSHUE pa3INYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHUYECKOH peakIy, peaknud HOHHOro oOMeHa,
Ka4eCTBEHHBIC PEAKIIMU Ha Ccyyb(dar-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHUS, pEIICHHE SKCICPUMEHTAIBHBIX 33aJad 10 TeMaM
«Metamnbl» u «Hemeramasly) B COOTBETCTBHU C NPaBUJIAMH TEXHUKU
0e30macHOCTH TpPH OOpAIIEeHWH C BeEIIeCTBaMU H  JabOpaTOPHBIM
000pyI0BaHUEM; MPEICTABIIATh pe3ybTaThl XUMHAYECKOTO
JKCIepUMeHTa B (OpME 3almUCH YPaBHEHUH COOTBETCTBYIOIIUX

peakuuii u GopMyJIMPOBATH BBHIBOJIBI HA OCHOBE ATHX PE3YJIhTAaTOB

2.8

ChopmupoBaHHOCTh yMEHUI coOONIOAaTh MpaBuia MOJb30BAHUS
XUMHUYECKOH TOCYyAOH M JIabopaTOpHBIM OOOpYIOBaHHEM, a TaKkKe
npaBuiia 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMHU

I10 BBITIIOJTHCHHIO J'Ia60paTOpHI>IX XHUMHNUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHHUH  XapaKTepHU30BaTb  XHMHUYECKUE
MPOLIECCH, JIEKAIME B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHHUS CEpHOM
KHUCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MpPEACTaBICHHUI 00
OoOIIMX HAy4YHbIX TMPHUHIMIAX MW  DKOJOTHYECKHX  MpodlieMax

XUMHUYCCKOI'0 IMPpOU3BOJACTBA

XUMHUS U )KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh TPEACTABICHUNH O XMMHUYECKOM COCTaBISIOLIEH

CCTGCTBGHHOHaquOﬁ KapTuHbl MHpa, POJIM XHMMHUU B TIIO3HAHHUU




SABIICHUH TMPUPOJBI, B (POPMUPOBAHMHM MBIIUICHUS U KYJIbTYpHI
JIUYHOCTH, €€ (YHKIMOHATBHONH TPaMOTHOCTH, HEOOXOIUMOW Jyis
pelIeHHs] IPaKTUYECKUX 3a4ad U DKOJOTHYECKH OOOCHOBAHHOIO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM cpesie

3.2

CdhopMupoBaHHOCTB YMEHUH KPUTHYECKH aHaJIU3UPOBATh
XUMHYECKYI0 HH(OpMaIUio, MOJy4yaeMyl W3 Pa3HbIX HMCTOYHHKOB

(cpencTBa MaccoBOl KOMMYHUKalUU, ceTb IHTEpHET U Ipyrue)
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ChopmupoBaHHOCTE yYMEHHH COONIIOJIaTh TIPAaBHJIA DKOJOTHYCCKU
1eJ1ecCO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOH NESATENIBHOCTH B
LEIAX COXPAHEHHUS CBOETO 3JI0pPOBbS M OKPYKAIOIIEH NPUPOIHON

cpebt

3.4

Oco3HaBaTh OMACHOCTb BO3JICUCTBHS HA JKUBBIE OPTaHU3MBI
ONpeAeIEHHBIX BEIIECTB, TOHUMAs cMbIca nokazarens [1/IK, moscHsaTe
Ha TpuMepax CrocoObl YMEHBIICHHUSI U MPEJOTBPAIEHUS UX BPEIHOTO

BOS}IGﬁCTBI/IH Ha OpraHuiMm 4€JI0BCKa

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
HCIIOJIb30BAHNEM MOHSATHS «MaccoBas JOJs BEIIeCTBAa B PacTBOPE»,
O0OBEMHBIX OTHOLIEHWH Ta30B MPH XUMHUYECKUX PEAKIHSIX, MacChl
BellecTBa WiM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM O00BEMY OJHOrO M3 YYacTBYIOIIUX B pPEaKIMU BEIECTB,
TeroBoro 3¢ @dekra peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, IPEBPAIICHUA U COXPAaHCHNA DHCPIrun




IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUsA

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

[Ipenmer opraHnveckod XUMHHU: €€ BO3ZHUKHOBEHHUE, Pa3BUTHE M 3HAYCHUE B
MOJyYEHUM HOBBIX BEHIECTB M MAaTepHaoB. Teopus CTPOCHUS OpPraHUYECKUX

coequHeHnit A.M. ByTtiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (QOpMyJbl OpraHMdeckux BemiecTB. [‘omonorus, wusomepus.
XHUMH4YECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJWHApPHBIE U KpAaTHbBIC

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknarypa opraHnueckux COEIMHEHUHN (CHCTeMaTHuecKas) U TPUBUAJIbHbBIE

Ha3BaHMS BaKHEHIITNX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCUICCTB

YraeBoaopoibt

2.1

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN psifl. MeTaH U 3TaH — npocTenme
MPEICTaBUTENIN AJIKAHOB: (U3NYECKHEe U XUMHUYECKHE CBOMCTBAa (peakuuu

3aMelleHus] U TOPEHUs ), HAXOXKACHHUE B IIPUPOJIE, MTOTYUYCHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psi. DTWIEH W TPOMUIEH —
MPOCTEHIINE MPEICTAaBUTENN AIKEHOB: (U3MYECKHe M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAlUH, OKHUCICHUS H

MOJIUMEPU3AIHH ), TOJyUYeHHE U IPUMEHEHNE
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Ankanuensl: Oytamuen-1,3 u wmetunOyramueH-1,3: cTpoeHHE, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuus mojauMepusanuu). [lomydeHrne CHHTETHYECKOTO

Kay4dyKa U pe3UHbI

2.4

AJKHMHEBL: COCTaB U OCOOEHHOCTH CTpOCHUA, TOMOJIOTUYECKHI pAaAa. AL[eTI/IJ'IeH —
HpOCT@ﬁH.IHfI npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘ICCKI/IC n
XMMHUYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, IT'AJIOTCHUPOBAHUA, THApATAllUM,

l"OpCHI/ISI), MOJIYUCHHEC U ITPUMCHCHUC

2.5

ApeHLI. benzomn: COCTaB, CTPOCHHUC, (I)I/I3I/I‘ICCKI/IC U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUpPOBAHUA U HI/ITpOBaHI/IS{), MOJIYYCHUC U IIPUMCHCHHC. TOJ'IYOJ'II
COCTasB, CTPOCHHUC, (bI/I3I/I‘-IeCKI/Ie u XUMHNYCCKUC CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/I}I), IMNOJIy4YCHHUEC H IIPUMCHCHHC. ToxcuYHOCTB
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YIIIEBOAOPOAaMH, TPHUHAMIC)KAIIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupoaHbIe HICTOYHUKH YTIIeBO10po0B. [Ipupoanblii ra3 u nonyTHsle HE(TAHBIE




ra3el. HepTh u €€ mpoucxoxkaenue. CriocoObl mepepadoTku HEPTH: MEepPEeroHKa,
KPEKUHT (TEPMHUYECKUH, KaTaduTU4ecKuil), muponus. [IpomykTsl mepepaboTku
He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH ¥ B ObITYy. KamMeHHBIH yrois u

MPOAYKTHI €ro rnepepadboTku

Kucnoponconepsxamiyue opraHuyecKue CoeJMHEHUSI

3.1

[IpenenpHBIC OJHOATOMHBIC CIIUPTHL. METAaHOJ M 3TAHOJI: CTPOCHHE, (PU3NICCKUE
n XUMHYECKHE CBOMCTBA  (peakiuu C aKTUBHBIMU MeTaJjlaMH,
rajJjoreHOBOJOPOJIaMU, TOPEHHE), MpPUMEHEHHE. BoIOpOaHBIE CBA3UM MEXIY
MOJIEKYJIaMU CHUPTOB. JlelicTBME METaHOJIa W 3TaHOJa HAa OPraHU3M YeJIOBEKa.
MHOroaTroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TJIUIEPUH: CTPOCHHE, (DU3UUECKUE U
XUMUYECKHE CBOWCTBA (B3aMMOJIEHCTBHE CO  MICJOYHBIMH  METaJlJIaMH,
KaueCTBEHHAsl peakiMsi Ha MHOTOaTOMHBIE CIHPTHI). JleficTBUEe Ha OpraHusm

YCIOBCKaA. HpI/IMeHCHI/IC rIMOCpruHa U OTUJICHTJIUKOJIA
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®deHoyr:  CTpOGHHME MOJEKYNbl, (u3nUeckue W XUMHUYECKHE CBOWCTBA.

Toxcuunocth denoina. [Ipumenenue penomna

3.3

Anpaeruapl ¥ KeTOHbI. DOopMabIETHI, alleTalbACTUl: CTPOCHHE, (GU3UIECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMHM OKUCIEHUS W BOCCTAHOBJICHMS, KaYeCTBEHHBIC

peaxiun), noxy4eHue u NpuMeHeHne

3.4

OMHOOCHOBHEIE TIpeaeNbHbIE KapOOHOBBIE KHCIOTH.. MypaBbWHas W YKCyCHas
KHCJIOTBI: CTPOCHHUE, (PU3NIECKNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITUE IS
Kllacca KHUCJIOT, peakius dSTepuUKaIu), TIOIy4eHHe | IPHUMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJIOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KUCIIOT. Mblla KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLIECC HeﬁCTBHC

3.5

Crnoxuble 3(upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupoB. [IpuMenenue xupoB. buonorudeckas poJib

KUPOB

3.6

VYrneBoapl: coctaB, Kiaccu(uKaius yriieBoAoB (MOHO-, M- U TOJUCAXapHUJbI).
I'moko3a — mpocredmuii MOHOCaXapua: OCOOCHHOCTH CTPOEHHS MOJICKYJIbI,
(usnueckre U XUMHYECKUE CBOMCTBA (B3aumoeiicTBue ¢ ruapokcuaom meau( 1),
OKHCJICHHE aMMHauyHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue,
Opo’KeHHEe TJIOKO3bl), HAXOXXICHHE B MPUPOJE, MPUMEHEHHE, OHOoJoruueckas
poiib. @otocuHTe3. PpyKTO3a KaKk M30Mep IIIHOKO3bl. Kpaxman u nemntono3a Kak
npupoaHeie nosuMepsl. CTpoeHHe Kpaxmana M 1eiunoio3bl. dusnueckue u

XUMHYECKHE CBOMCTBA KpaxmaJia (FH,I[pOJ'IPB, Ka4YCCTBCHHAA pCaKIUA C I/IO,Z[OM)

A30Tconep>l<anme OpraHuv4CeCKHUC COCANHCHUA

4.1

AMMWHOKHCIOTEI Kak aM(I)OTepHBIe OpraHu4eCKuc COCAUHCHUA. dusznueckue u

XUMHYECKHE CBOMCTBA aMHUHOKMCJIOT (Ha nmpumepe FHI/IL[I/IHEL). buonorunueckoe




3Ha4YeHNEe aMUHOKUCIOT. Ilenruanl

4.2

benkn Kkak npuUpoOIHBIE BBICOKOMOJIEKYJIIpHbIE coenuHeHus. IlepBuunas,
BTOpUYHAsE M TPETHYHAst CTPYKTypa OenkoB. XWMHUYECKHE CBOHCTBAa OEJIKOB:

THIPOJIN3, JCHATYpalKs, KAUeCTBEHHBIC PEaKIMH Ha OeNKU

BrICOKOMOIEKYIIIPHBIE COCIMHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb OJUMEPU3ALINU, CPEIHSAS MOJIEKYJIIpHast
macca. OCHOBHBIE METOJIbl CHUHTE€3a BBICOKOMOJIEKYJIIPHBIX COECIUHEHUN —

noJmMepu3anuAa U NOJIMKOHACHCA A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3YyYEHHUS BELIECTB U HX MPEBPALEHUI:
03HaKOMJIEHHE ¢ 00pa3laMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAace,

Kay4yKOB. HonyquMe CUHTCTUYCCKOI'O KaydyKa U pC3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COEPKAHUSA

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHHU

1.1

XUMHUYECKUH 37eMeHT. AToM. Slapo aToma, M30TOMbBl. DJIEKTPOHHAST 000JI0UYKa.
DHepreTuyeckue YpoBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-3JI€MEHTHI.
OcoOeHHOCTH pachpeeNieHns 3JIEKTPOHOB M0 OpOUTaIsIM B aTOMax AJIEMEHTOB

MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(UTYpALHs aTOMOB

1.2

[Tepuonnueckuit 3akoH u [lepuoanyeckas cucrema XuMHU4eckux sinementos .M.
MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa W Ileproauyeckoil CHCTEMBI
xuMmudeckux diaeMeHToB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHSI CBOWCTB XHMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMHU MPOCTHIX W CJOXKHBIX BEUIECTB MO TPYIIaM U IEepHOJaM.

3HayeHue NEpUOoaANYCCKOro 3aKOHA B PA3BUTHUU HAYKU

1.3

CTpOGHI/IC BCIICCTBA. XuMuueckass CBS3b. Buasl XHMMHYECKOH  CBSI3U
(KOBaJ'IeHTHaSI HCIIOJIKIpHAasA MW IIOJsIpHas, HWOHHAa:d, MeTaJ’IJ’II/I‘leCKaﬂ). Honnr:
KaTHOHBI U aHUOHBI. MeXaHU3MBbl O6p8.30BaHI/I$I KOBAJICHTHOM XUMHWUYECKOHN CBSI3U

(0OMEHHBIH U TOHOPHO-aKLENTOpHbII). BonopoHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJISIPHOT'O U HEMOJICKYJIIPHOI'O CTPOCHMU. 3aKOoH IOCTOSHCTBA
COCTaBa BelllecTBa. THIBI KPpUCTAITNINICCKUX peIJ_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘ICCKOI\/'I pCIJ_IéTKI/I. Ilonstue o AUCTICPCHBIX

cucreMax. MICTUHHBIE M KOJUIOMIHBIE pacTBOPHI. MaccoBas 104 BeIlecTBa B




pactBope

1.6

Knaccugukanus Heoprannyeckux coenHenunii. HoMmenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccumdukanms ~— XMMHUYECKHX — peaknuii B
HEOPraHMYECKOM M OpPraHMYEeCKOW XMMHU. 3aKOH COXPAHEHHUS MacChl BELIECTB,

3aKOH COXpaHCHUA U NPCBpAIICHUA SOHCPIUH ITPHU XUMHUYCCKHUX PCAKIIHUAX

1.8

CKopocThb peaknuu, e€ 3aBUCUMOCTh OT Pa3IMYHbBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYECKoe paBHOBecue. DakTophl, BIUSIOLIME Ha

COCTOsIHME XUMH4YecKoro pasHosecus. ITpunnun Jle [larense

1.10

DnekrponuThdeckas auccouuanus. CunbHbIe W cialdble AnmekTponuThl. Cpena
BOJHBIX paCTBOPOB BEHICCTB: KUCJIa4, HeﬁTpaﬂbHafI, oIeJI04YHas. PeaKHI/II/I HOHHOI'O

oOmMmeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumust

2.1

Hemeranmnsl. [lonoxxenune HemeramnoB B [leprogndeckoil cucreMe XHMUYECKUX
anemenToB JI.1. MenneneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB. Du3nuecKue

CBOMCTBA HEMETAJIJIOB. AJIJIOTPONHS HEMETAIUIOB (Ha IIpUMeEpe KUCIOPO/a, CEpPHI,

dhocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXXHEHIIMX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHA) U HX  COCAMHEHHH  (OKCHIOB,
KHCJIOPOJICOICPKAIIMX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuit). [IpumeHenue

Ba)KHEHIITNX HEMETAJIJIOB U UX COC,I[I/IHGHI/Iﬁ
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Mertamnel. [lonoxenue metamwioB B Ilepronnueckoil cucteMe XHUMHUYECKUX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000J0UEK
aToMoB MeTaiioB. Obmue gusnveckre cBoiictBa MetaioB. CIuiaBbl METAJLIOB.

DIIEKTPOXUMHUYECKUH PsiJl HANIPSHKEHUI METaJJIOB

2.4

XVUMUYECKUE CBOMCTBA BaKHEUIIMX METAUIOB (HATpUM, Kajuil, KalbLUH,
MarHuii, aJlOMUHHUHA, IIUHK, XpOM, >Kele30, Melb) U ux coeauHeHuid. OOmiue

CII0COOBI MOJIYUCHUA MCTAJJIOB. HpI/IMCHCHI/Ie MCTaJ1JIOB B 6BITy N TCXHHKC

2.5

I'eneTnueckas CBS3b HCOPraHM4YCCKUX BCIICCTB, IIPUHAMICKANNX K Pa3JIMYHbIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrieueHHH BKOHOFHHGCKOﬁ, 3HepreTquCKOﬁ U TIHIIEBOH
6C3OHaCHOCTI/I, Pa3sBUTHU MCOULIUHEI. [TonsTue o HAaYYHBIX MCTOHAX ITO3HAHUSA

BCIICCTB U XUMHNYCCKHUX peaKuHﬁ

3.2

Hpe):[CTaBJ'IeHI/IH 00 O6H_II/IX HAayYHBIX IMPUHIOUIIAX MTPOMBIIIIICHHOI'O IMOJIYUCHHA




Ba)XKHEUIIMX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE
CTPOUTEIBHBIE MAaTE€pUAJIbl, KOHCTPYKLHOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKIIO,
KEpamMuKa, MaTepHalibl JUIsl DJIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U

MUHEpabHbIe y100peHus

3.3

XuMHUsT W 3/I0pOBbE YEJIOBEKA: IIpaBWja HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
IperapaToB, MpaBmiIa 0E30IMACHOTO UCTIOIL30BAHUS TIPEIIapaToB OBITOBOM XUMUHU

B IIOBCEHEBHOU KU3HU







