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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 XUMHU Ha YpPOBHE CpeAaHero obmiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepanibHOro 3akoHa oT 29.12.2012 No 273-®3 «O06
oOpazoBanuu B Poccuiickoit @enepanuny, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(POI1 COO0), MPEICTaBICHHBIX B DenepanbHOM rocyAapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuétom KoHuenuuu npenojgaBaHus
yuyeOHOro mpeamera «XuMmus» B 00pa3oBaTelbHbIX opraHu3anusx Poccuiickoit
Qdenepanyy, peanu3yIOUIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHM «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oeneparuu Ha niepuo 1o 2025 roga» (Pacnopsokenne IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOJ0OB K pa3pabOTKE MPOrpaMMbl MO XUMHUHU, K OINPEIETCHUIO
oO1ieit ctpaTeruu oOy4deHus, BOCIIUTAHUS U PA3BUTHs O0YYAIONIUXCS CPEJCTBAMMU
yuebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbuple nojiokeHus ®@I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
COJICpKaHMsI, PE3yJbTATOB OOy4YeHUs] W TPeOOBAaHUM K YPOBHIO TOATOTOBKH
BBITTYCKHHUKOB.

XuMu4eckoe oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHON  OpraHM3AINK, SBIAETCS HEOTHhEMJIEMOH 4YacThio WX
obOpazoBaHHOCTH. OHO CIYXHUT 3aBepUIAIONIMM O3TallOM peaju3aluy  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIFOUEBHIX IIEHHOCTEH, MPUCYITUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHUs. OTH ILEHHOCTH KacaloTcs
TIO3HAHUS 3aKOHOB MPHUPOJIBI, (POPMUPOBAHKSI MUPOBO33PEHUS U OOIICH KYJIBTYPHI
YellOBeKa, a TaKXKe JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MIOPOBBI0 WM TPUPOJTHOW cpene. Peammsyercs Xummudeckoe o00pa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeHero ooIero oOpa3oBaHMs CPEJCTBAMH y4eOHOTO
npeaMera «XuMUs», COJEpPKAaHWE M TOCTPOCHHWE KOTOPOTO OMpENETeHBl B
mporpaMme 10 XUMUU C Y4ETOM crnenupuKd HayKu XAMHUH, €€ 3HA4YCeHUS B
MO3HAHUW TIPUPOJBI U B MATEPHUAIBHON XU3HU OOINECTBa, a TaKXe C Y4ETOM
o0muXx I1elell W TPUHIUIOB, XaPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero obiero oopasoBanus B Poccuiickoii deneparmm.

XUMHS KaK 3JEMEHT CHUCTEMBbI €CTECTBEHHBIX HAyK HTPaeT 0COOyI0 POJb B
COBPEMEHHOMW ITUBUJIM3AINH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/]JaHHUE€ LIEJIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOABI M YeJIOBEeKa, KOTOpoe (PopMUpYyeTCs B XMMHH Ha OCHOBE IMOHUMAHHUS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIETO MHUPa, OCO3HAHUS B3aAUMOCBSI3H MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHUSI.



TecHO B3aMMOIENUCTBYS C IPYTMMM €CTECTBEHHBIMH HAayKaMH, XMUMUsS CTaja
HEOThEMJIEMOH YaCThIO MUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIEITHOTO
TpyJa W KU3HU KaXJI0ro wieHa ooOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
CO3MJaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJieHa Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA — ChIPbEBOM,
HSHEPreTUYECKOM, MUILEBOM, FIKOJIOTMYECKO 0€30MaCHOCTH U OXPAHBI 310POBbSI.

B cooTtBercTBHMM ¢ OOMIMMHU TEASIMU W TPUHIIMIIAMU CPEIHEro OOIIero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBisitoniuMu ~ TipeiMeTra  «XHUMUsD»  SIBISIOTCS  0a30BbI€  KYpPChl —
«Oprannueckass xumusi» U «OO0m@as W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUU 0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW W3 0OIIeH XUMHUH) U
OpraHn4yeckor xumMuu. @OpMUpPOBAHUE JAHHON CHUCTEMBbI 3HAHUW MPU HU3YyUYECHUU
npenMera 00eCleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xuMusi» U «OOmas u
HEOpraHuueckass XuMusi» copMupoBaHa B TporpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YYEHHIO Yy4eOHOro wmarepuaga u OOyCIIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHWW  Ha  ONpPEACIEHHBIX
TEOPETUUECKUX YypOBHAX. Tak, B Kypce€ OpPraHMYeCcKOM XUMHHU BEIIECTBA
paccMaTpuBalOTCsl Ha YPOBHE KIACCMYECKON TEOPHUU CTPOCHHUS OPTraHMYECKUX
COCIMHEHUM, a TakKe Ha YPOBHE CTEPEOXUMHUYECKHUX U DIEKTPOHHBIX
npeacTaBiIeHUd o cTpoeHuu BemecTB. CBeaeHuss 00 H3y4yaeMBIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHnM4eckod XUMHM IOJIyYalOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCHUMOCTHU CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIIHH.

[Ton HOBBIM yrJIOM 3peHUs B TpeaMere «XuUMHsS» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3Y4YEHHBIM Ha YpOBHE OCHOBHOTO 00MIeTo 00pa3oBaHUS
TEOPETUYECKUA MaTeprall U (AKTOJOTHMUECKHE CBEJCHHUS O BEIIECTBAX W
XUMHYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmIass U HeopraHudeckas
XAMHS» OOYYarOMIMMCSl TPEAOCTABISETCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
MEPUOUIECKOTO 3aKOHA C OOIMIETCOPETUICCKUX M METOJOJIOTHYCCKUX TTO3HITHH,
rIyo)ke TIOHSATh HMCTOPUYECKOE W3MEHEHHe (YHKIHMA OSTOTO 3aKOHa — OT
o0o0maroiiei 10 00bSICHAONIEH U TPOTrHO3UPYIOLIEH.



Envnnaa cucreMa 3HaHWNM O BaXKHEMIIMX BELIECTBAX, UX COCTaBE, CTPOECHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMUMHUUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTSAX MpOTEKaHus nonojHserca B kKypcax 10 um 11 xiaccos
AJIEMEHTAMH COJECP)KAHUSA, HMEIONIMMH KyJIbTYPOJOTHUYECKU W MPUKIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMHU HAayKaMH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEJILHOM U IPAKTUYECKOMU
JEeSATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHUS K MPOLECCY
TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUUYECKUX MPUIOKECHUN XUMHUU, TTOMOTAOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATHL WH(OpMAIUIO U
NPUMEHATh €€ I TIONMOJIHEHUSI 3HAHWM, PpEIIeHUS WHTEIJICKTyalbHbIX U
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1a4u. B 1enom coaepkanue yueOHOTo
npeaMera  «XHUMUS»  JTaHHOTO  yPOBHSA  U3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y oOy4arolmUXcs MHUPOBO33PEHUECKON OCHOBBI JJISI TTOHUMAHUS
dbunocopckux uaeH, TakKMX Kak: MaTepHaTbHOE €IUHCTBO HEOPTraHUYECKOTO H
OpraHMYecKoro Mupa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB KX COCTaBOM W
CTPOEHHEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUUA MNYyTEM OSKCIEpPUMEHTa U
pelieHrss TMPOTHBOPEUYMM MEXAy HOBbIMH (dakTaMd UM TEOPETUUYECKUMU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX TPoOeM, a
TaK)Ke MpoOJIeM COEpPEeKEHUsI YHEPTETUUECKUX PECYPCOB, CBIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUHM U MaTEPUAJIOB.

B nmmane pemeHus 3amad  BOCIHTAHUS, PAa3BUTHS ¥ COIUAIH3AINH
00yJarolMXcss TMPHUHATBIE MPOTPAMMON IO XHMHH TOAXOABI K OIPEICICHHIO
CONEp)KaHUS W TIOCTPOCHHUS TIpeaMeTa TpeayCcMaTpuBaroT (popMupoBaHUE
YHUBEPCAIBHBIX YUEOHBIX JICHCTBUH, WMEIOIMUX 0a30BOe 3HAUCHHUE IS
pa3IMUYHBIX BHIOB JCATCIBHOCTU: pEIICHWS TpoOJieM, TOWCKA, aHauu3a H
00paboTku nHGOpMAIIUHA, HEOOXOAUMBIX JIJII TPUOOPETEHUS OTBITa IPAKTUYECKOM
U WCCIICIOBATEILCKON JCSATEIFHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B TO3HAHHH
XUMHH.

B mpakTuke mpernogaBaHMsS XHMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK ¥ HA YPOBHE CpeHEro 00IIero oOpa3oBaHusl, IIPU OMPEACICHUN
COZCP/KATEIbHON XapaKTCPUCTUKHU I1EJIEM H3YYEHHUS MpEeAMETa HaIpaBICHUEM
MEPBOCTEIICHHOM 3HAYMMOCTH TPAIUIIMOHHO TpHU3HAETCA (PopMHpPOBaHUE OCHOB
XUMHUYECKOW HAyKH KakK OOJIaCTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKON
JESATEIBHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOANYECKOW TOYKHM 3PEHUS TAKOW MOAXOJ K ONPEICIICHUIO LEIEd H3y4YECHUS
MpeaMeTa SIBJISIETCS BIIOJIHE OMpPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHMS TJIaBHBIMH LEISMH W3Y4YEHHUs MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBIsAIOTCS:

dbopMUpOBaHUE CHUCTEMBl XMMHUYECKMX 3HAHUN KaK Ba)KHEWIIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOHM JIeKAT KIIHOUYEBBIC



MOHATHS, (PyH/IaMEHTAJIbHbIE 3aKOHbI U TEOPUM XMMHUHU, OCBOCHHE fA3bIKAa HAyKH,
YCBOEHHUE U MOHUMAHUE CYIIHOCTH JOCTYMHBIX 0000IIEHNI MUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMIICHUE C UCTOPUEUN UX PAa3BUTHS U CTAHOBJICHUS,
(opMHUpOoBaHME W pa3BUTHUE MPEACTABICHUI O HAY4YHBIX METOJaX MO3HAHMUS
BELIECTB M XHWMHUYECKUX PEAKIUH, HEOOXOAUMBIX i MPUOOPETEHUS YMEHHM
OpHUEHTHPOBATHCS B MUPE BELIECTB U XMMHMUYECKUX SIBJICHUW, UMEIOIIUX MECTO B
IIPUPOAE, B PAKTUYECKON U MIOBCEIHEBHOW KU3HU;

pa3BUTHE YMEHUH U CIOCOOOB JEATENbHOCTH, CBSI3AHHBIX C HAOJIIOJEHUEM U
O0OBSCHEHHEM XHMHUYECKOI0 3KCIEpPUMEHTa, COOJIOJEHUEM MpaBui O€30MacHOro
oOpallieHusl ¢ BEIeCTBAMH.

Hapsiny ¢ aTuMm, conepxarenbHas XapaKTEPUCTUKA 1IEJNEN U 3a7a4 U3Y4YEHUs
npeiMeTa B IporpaMMe 1Mo XMMUK YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME cpelHero obmiero odpazoBanus. CeroaHs B
OpernojaBaHid  XUMUKM B OoJblIed  cTeneHu  OTAA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepKaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTeibHON OpraHu3aliiy, BIAJCIOUIETO HE
HAOOpOM 3HaHUM, a (PYHKIMOHAIBHONW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHHUSIMHU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS WX B PEAbHON KU3HU
JUTSL pelIeHUs] TPAKTUUYECKUX 3a/1a4.

B cBsa3u ¢ stum IIpyu HMU3Y4YCHHUHN IIPCAMECTa «XHUMUSI» JOMUHHUPYIOHICC
3HA4YCHUC HpI/IO6p€TaIOT TaKHUC LCJIN M 3aJa4H, KaK:

azanTaius o0ydyaroluXcsl K yCIOBUSM JUHAMUYHO PAa3BUBAIOIIETOCS MUpA,
dbopMuUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPUHSITHIO TPAMOTHBIX
pPELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBSI3aAHHBIX C BEIIECTBAMU U HUX
IPUMEHEHUEM;

dopmupoBaHue |y OOydYalONIUXCS  KIIOUEBBIX HABBIKOB  (KIFOYEBBIX
KOMITIETEHIIU), WMEIOINUX YHUBEPCAIbHOE 3HAYCHHWE JUIsI Pa3IMYHbIX BHUJIOB
JeSTENBHOCTU: PEIIeHUs MpoOeM, MOUCKa, aHainu3a U 00paboTku HH(OpMAaIUH,
HEOOXOMUMBIX JUIsI TPUOOPETEHHUS OMBbITa ACSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TaKkKe [JIs OICHKU C TO3UIIHMA
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U XUMHUYECKUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE IMO3HABATEIHHBIX WHTEPECOB, WHTCIUICKTYaJbHBIX H TBOPYCCKUX
CIIOCOOHOCTEH 00YUaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITENTbHO TPHOOPETATh HOBBIC
3HaHUS 110 XUMHU B COOTBETCTBHH C )KH3HCHHBIMHU MTOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMeHHbBIC MH()OPMAIIMOHHBIC TEXHOJIOTHH JUIS TIOMCKA M aHau3a YYeOHOU |
HAYYHO-TTOMYJISIPHON HH(OPMAIH XUMHUYECKOTO COICPKAHHS;

dbopMUpOBaHUE U PA3BUTHE Y 00YYAIOIINXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJICHHS, Ha0MI0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOEHHO



HCO6XOI[I/IMBI, B YAaCTHOCTH, IPH IUIAHUPOBAHWHW KW MPOBCACHUN XHMHNYCCKOI'O
OKCIICPUMCHTA,

BOCIMTaHUE y oOywaromuxcss yOeKIEHHOCTM B T'yMaHUCTUYECKOH
HAIPaBICHHOCTH XUMHH, €€ BaXHOW pOJM B PEIICHUU TIOOATBHBIX HpoOsieM
PalMOHAJIBHOIO MPUPOAONOIb30BAHUS, TOTIOJHEHHSI YHEPTETUUECKUX PECYPCOB U
COXpAaHEHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHMS HEOOXOAUMOCTH OEpeKHOIro
OTHOIIEHUS] K NPUPOAE U CBOEMY 3J0POBbIO, a TaKKe NPHUOOPETEHMs OIbITa
WCIIOJb30BaHUS TOJIYYEHHBIX 3HAHUW JUIA TPUHATHS TPAMOTHBIX PELICHUN B
CUTyalUsIX, CBA3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B yuebHoM miaHe cpegHero ooOimero oOpa3oBaHUs MpeaMeT «XUMUSD)
0a30BOr0 YpOBHsI BXOJUT B COCTaB MpeaMeTHOW obnacti «EcTecTBeHHO-HAY4YHBIE
PEIMETHI».

OO61iee yncIo 4acoB, OTBEAEHHBIX JIJISI M3YUEHUsT XUMHUH, Ha 0a30BOM YPOBHE
cpeaHero oOmiero obpasoBaHus, coctaBisieT 68 yacos: B 10 kmacce — 34 yaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heeonto).

COAEPKAHHUE OBYUYEHUA

10 KITACC

OPTTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHNYeCKOM XUMHUH

[Ipeamer opranmyeckoi XUMHHU: €€ BO3ZHUKHOBEHHUE, PAa3BUTUE U 3HAUCHHE
B IOJIyYEHUU HOBBIX BEILIECTB U MaTepuaiaoB. Teopusi CTpOEHHS OPraHHYECKUX
coenuHeHuid A. M. byTiiepoBa, €€ ocHOBHBIE TTos0KeHUsI. CTpyKTypHbIE (HOPMYJIbI
OpraHWYecKUX BeulecTB. l'oMonorus, wuzomepusi. XHUMHUYECKass CBA3b B
OpPraHUYECKUX COCIMHEHUSIX — OJITUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o knaccudukanuu opraHuyeckux BeniecTB. HomeHknatypa
OpraHUYeCKUX COCJAMHEHUU (cucTeMaThyecKas)) U TpHUBUAJbHbIE Ha3BaHUS
BAXKHEHUIINX MMPEICTABUTENEN KIIACCOB OPraHNYECKUX BEIIECTB.



OKCIEPUMEHTAJIbHBIC METOJIbl W3YYCHUsl BEIIECTB W WX MPEBPAICHUN:
O3HAKOMJICHHE ¢ oOpa3laMu OpPraHUYeCKHX BEIIECTB W MaTepuajaMu Ha HUX
OCHOBE, MOJEIMPOBAHMUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIIOJEHUE U
OMHUCaHUE AEMOHCTPAIIMOHHBIX OIMBITOB IO MPEBPAIICHUIO OPTraHUYECKUX BEIECTB
MIpU HarpeBaHuu (IJIaBJIEHUE, OOYTIIMBaHUE U TOPEHHUE).

YrieBoxopoasl

AJNKaHbl: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHU psAd. MeTraH W 3TaH —
OpOCTEHIINE TPEJCTABUTENN alKAHOB: (PU3NYECKHE W XUMHUYECKHUE CBOMICTBa
(peakuuu 3aMelleHus] U TOPEHHs), HAXOXKJIEHUE B TMPUPOJE, MOJyYEeHUE W
IIPUMEHEHHUE.

ANKeHBI: COCTaB U CTpOCHUC, TOMOJIOTMYECKUM pAA. OTHUNEH U MNPOIMUJICH —
HpOCTeﬁmHe NpCaACTABUTCIIN AJIKCHOB: (I)I/I?;I/I‘IGCKI/Ie U XMMHWYECKHE CBOMCTBA
(peaKIII/II/I T'MApUPOBaAHHA, raJJorcHupoOBaHuA, rmaparanuvu, OKUCJICHUA )51
HOJII/IMepI/I?)aIII/II/I), MOJTYUYCHHC U IPUMCHCHHC.

Ankanuensl: OyramueH-1,3 u metwnOyranuen-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBa (peakuus moaumepusanuu). [lonydeHue CHHTETHYECKOTO
KayudyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUH psll. ALleTUIIEH
— TMPOCTEHMIIMUA TPEe/ICTAaBUTEIh AJKHMHOB: COCTaB, CTpOE€HHE, (U3HUECKHE U
XUMHUYECKHE CBOMCTBA (peaklUMU TUIPUPOBAHUs, TaJIOT€HUPOBAHUSA, TUApAaTAIUH,
TOPEHHUS] ), IOJTYyYEHUE U IPUMEHEHHE.

Apensl. benzoin: cocrtaB, cTpoeHue, (GU3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuy rajoreHMpOBaHUsS U HUTPOBaHMS), MOJYyYEHUE U NMpUMEHEHUue. 101yon:
cocmas, cmpoenue, uzuuecKkue U  XUMUYecKue  ceolcmea  (peaKyuu
2ANI02EHUPOBGANUSl U HUMPOBAHUs), noNyyeHue u npumererue. TOKCUUHOCTD
apeHoB. l'eHeTMueckas CBs3b MEXKAY YIJIEBOAOPOJAAMH, MPUHALICKAIIUMHA K
Pa3JIMYHBIM KJIACCAM.

[IpuponHble MCTOYHHUKH yIIIEBOAOPOAOB. I[IpuponaHblii ra3 W NOMYyTHBIE
Hedtanapie Ta3pl. Hedth m e€ mpoucxoxnenne. Crocobbl mepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIMTHYECKUW), nupoiau3. I[IpoayKTel
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBII
YTOJIb ¥ IPOAYKTHI €ro mepepaboTKH.

OKCIEPUMEHTAJIbHBIE METOJIbl M3YYEHUs] BEIIECTB W WX MPEBPAICHUN:
O3HAaKOMJIEHME ¢ oOpa3llaMy IUIaCTMAcC, KaydyyKOB W PpE3UHbI, KOJUIEKIIHH
«Hedtb» u  «Yroiby, MOJEIUPOBAHHE  MOJEKYJ]  YIJIEBOJOPOJIOB U
rajioreHOnpOU3BOIHBIX, MPOBEICHUE NIPAKTUYECKON pabOThl: MOTYyUYEHHE STUJICHA
Y U3y4YEHUE €TO CBOMCTB.




PacyérHble 3aaun.

Bbluncienuss mo ypaBHEHHMIO XMMHYECKOM peakuuu (Maccbl, 0O0BEMA,
KOJINYECTBA MCXOJHOI'O BEIECTBA WM IPOAYKTA PEaKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOHBIX BEILIECTB UM MPOAYKTOB PEAKIUH).

Kuciaopoaconepxaimme opranuyeckue coeuHeHHs

[IpenenbHble OJHOATOMHBIE COHUPTHL. MeETaHON M 3TaHON: CTPOEHUE,
¢usznueckre W XMMHUUYECKHE CBOWCTBA (pEeakUuu C aKTHUBHBIMM MeETaIaMH,
raJIoreHOBOZIOPO/IaMH, TOpPEHHUE), NpHUMEHeHHe. BoaoponHble CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. J[efiCTBHE METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ CIIUPTBHI. OTUICHTINKOIb 151 TJIMOCPUH: CTpOCHUC,
(I)I/ISI/I‘I€CKI/I€ U XMMHUYCCKHE CBOMCTBA (BSaHMOﬂeﬁCTBHC CO ICJIOYHBIMH
MCTaJUIaMH, KAaUCCTBCHHAA PCaKIUA HAa MHOTI'OATOMHBIC CHI/IpTBI). ﬂeﬁCTBHG Ha
OpraHnU3M YCJIOBCKA. HpI/IMCHeHI/IG TIIMOCPpUHA U STUJICHT JIMKOJIA.

deHoy: CTPOCHUE MOJICKYJbl, (PU3MYECKUE U XHMHUYECKHE CBOMWCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpnerunpl U kemouvl.  DopMalbieTH,  alleTaJdbJAeTHaA:  CTPOCHUE,
bu3nveckue U XUMHYECKUE CBOWCTBA (PEaKIMUd OKUCJICHUS W BOCCTAHOBJIEHUS,
KaueCTBEHHBIE PEAKIINH ), IOJyUYCHHE U IPUMEHCHHE.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTH. MypaBbiHAas U YKCYCHasI
KUACTIOTHI: CTpOoeHHue, GU3NUeCKHe U XMMUYECKHUEe CBOMCTBA (CBOMCTBA, OOIIME JJIs
Kjacca  KHCIOT, peakius dJTepudukanuu), TMOoJyuyeHHe ¢ TpHUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KUCT0T. MblTa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEHCTBUE.

Crnoxnple »¢GUpBl KaKk TMPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [ uaponu3
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KUPOB.

VYrineBonel: coctaB, Kiaccudukamus — yrieBogoB  (MOHO-, M- H
nojucaxapujibl). ['Tr0K03a — IpOCTEHIINK MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJEKYIbl, (PU3NYECKHMEe U XUMUYECKHE CBOWCTBa (B3aUMOJEICTBUE C
ruapokcugom Meau(ll), oxuciaenme amMmmadHbIM pacTBopoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOYKEHUE TJIIOKO3bl), HAXOXKIACHUE B NPUPOJIE, NMPUMEHEHUE,
ouonornyeckas posib. @orocunTe3. OpyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u nemmrono3a kak mpupoaHbie monmMepbl. CTpoeHne Kpaxmana U
MEJUTI0NI03bl.  Du3nueckne W XWMHUYECKHE CBOWCTBAa Kpaxmana (THApPOJIH3,
KaueCTBEHHasl peaKIUs C HOJIOM).



OKCHEPUMEHTAJIbHBIE METOJbl K3YYEHWs BEUIECTB M WX TPEBPAIICHU:
MIPOBEJICHUE, HAONIOJCHHE W ONHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYECTBEHHbIE PEAKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoM Menu(Il)), MHOroaroMHbBIX CHOUPTOB (B3aUMOJCUCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcuaom wmenu(ll), B3aumoneiicTBue Kpaxmajia C HOJIOM),
MIPOBEJICHNUE MPAKTUYECKON PabOThI: CBOWCTBA pacTBOPA YKCYCHOM KUCIOTBHI.

PacyérHble 3aaun.

Bbruncienuss mo ypaBHEHHMIO XHMHYECKOM peakuuu (Maccbl, 00BEMA,
KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKIMU 10 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

A3OTCOIIep)KaHH/IC OpraHNYCCKUC COCAUHCHUA.

AMMHOKHUCIIOTHI Kak aM(oTepHbIe OpraHndeckue coeqnuHeHus. dusndeckue u
XUMUYECKHE CBOWCTBA aMHMHOKHUCIOT (Ha mpuMepe riuinHa). buosoruyeckoe
3HAYEHUE aMUHOKHUCIOT. [TenTub.

benku kak NpUpOAHBIE BBICOKOMOJEKYIJSIpHbIE coenuHeHus. [lepBuunas,
BTOpUYHAST M TpETHYHAs CTPYKTypa OeikoB. XHMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IEHATypallks, KaueCTBEHHbIE PEaKIuU Ha OeNKu.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YYEHUsS] BEIIECTB W WX MPEBPAICHUN:
HAOJIIO/IEHNE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAlLHs OEJIKOB MpH
HarpeBaHMMU, [IBETHHIC PEAKIIUU OCIIKOB.

BrbicokoMoJieKy IsipHbIe COeTUHEH NS

OCHOBHBIC MOHSITHS XHMHUH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ: MOHOMCD,
IMOJIUMCP, CTPYKTYPHOC 3BCHO, CTCIICHb ITOJIMMCpPU3AlIUH, CPCAHAA MOJICKYJIAPpHAA
macca. OcCHOBHEIC MCTOAbI CHHTC3a BBICOKOMOJICKYJLAPHBIX COGI[I/IHGHI/Iﬁ —
IMOJIMMCPpHU3alusg U ITOJIUKOHACHCAIIUA.

OKCIIEPUMEHTAJIbHBIE METOJIbl M3YYEHUs] BEIIECTB W WX MPEBPAICHUN:
03HAKOMJIEHHE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcC,
Kay4yKOB.

MexnupeaMeTHBIE CBSI3H.

Peanuzanus MexxnpeaMeTHBIX CBSI3€M NIPU M3YUYEHUM OPraHUYECKOW XWMUU B
10 kmacce OCYIIECTBISIETCA Yepe3 MCIIOJIb30BAHME KaK OOIUX €CTECTBEHHO-
Hay4YHBIX MOHSTHUHI, TaK U MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMU ISl OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.



OO01Me ecTeCTBEHHO-HAy4YHbIE MOHATHA: SIBJICHUE, HAYUHBIA (DAKT, TUIIOTE3a,
3aKOH, TE€OpHsl, aHaJIU3, CUHTE3, KjaccUu(UKalus, NEPUOJUIHOCTb, HAOIIOAECHHE,
MU3MEPEHUE, IKCIIEPUMEHT, MOAECITUPOBAHUE.

®dusnka: wmaTepusi, OJHEpPrusi, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
DHEPreTUYECKUM ypOBEHBb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3UYECKUE BETMUMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTE3, OHMONOTMYECKH AaKTUBHBIC BeliecTBa (OCNKH, YTIIEBOABI, JKUPHI,
(bepmMeHTHI).

['eorpadusi: MmuHepanbl, TOpHBIE MOPOABI, MOJIE3HBIE HUCKOIMAEMbIe, TOTUIMBO,
PECYPCBHI.

TexHomorus: IMUIOCBBIC TIPOAYKTBI, OCHOBBI pPAUOHAJIBHOI'O IIUTAHUA,
MOorIIue CpeACTBA, JICKAPCTBCHHBLIC U KOCMCTUYCCKHUC IIPCIIApaThbl, MaTCPHUAJIbl U3
HNCKYCCTBCHHbBIX 1 CMHTCTHUYCCKNX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckue OCHOBbI XUMUU

XuMU4ecKkud 3ieMeHT. AToM. Snpo aroma, H30TONBI. DJIEKTPOHHAs
000J109Ka. DHEPreTHYeCKHe ypOBHH, MOJYPOBHU. ATOMHBIE opOuTtamw, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesieHus] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[Tepuonnuecknii 3axkoH U llepuognueckas cucTeMa XHUMHUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBs3b MepuoanvecKkoro 3akoHa u lleproanueckoi cuctembl
xuMuuecknx 3naeMeHToB [[. WM. MenneneeBa ¢ COBPEMEHHOM TEOPHEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOMCTB XUMHUUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX M CJIOKHBIX BEIIECTB IO TrpynnaM M MNepUoIaM.
3HavueHUe NePUOIMYECKOT0 3aKOHA B Pa3BUTUH HAYKHU.



Crtpoenue BemiecTBa. XHUMHUYECKass CBS3b. BHIBI XUMHYECKOW CBSI3H
(KoBaJIeHTHAsl HEMOJISIPHAsI W TOJIApHAsi, MOHHAsS, MeTajuinueckas). MeXaHU3MbI
o0pa3oBaHUs KOBAJCHTHOM XMMHUYECKOM CBSI3M (OOMEHHBIH U JOHOPHO-
akienTopHeiil). BomopoaHast cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIBLHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBI.

Bemecrtsa  MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHUS.  3aKOH
IIOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKHU.

IlonsaTue o AUCIICPCHBIX CHUCTCMaAX. Hctunneie u KOJUIONIHBIC PACTBOPHI.
MaccoBas J0JIA BCIICCTBA B paCTBOPC.

KJIaCCI/I(I)I/IKaLII/ISI HCOPTaHUYCCKUX COGI[PIHGHPIﬁ. HOMGHKJIaTypa
HCOPTraHNYCCKUX BCHICCTB. I'enetuueckass CBS3b HCOPTaHUYCCKUX BCUICCTB,
IMPUHAJICIKAIIUX K PA3JIMYHBIM KJIaCCaM.

XuMuueckas PpCaKmu:. KJ'IaCCI/I(l)I/IKaIII/ISI XUMHYCCKHUX peaKuHﬁ B
HGOpFaHI/I‘IGCKOﬁ u OpFaHH‘ICCKOﬁ XUMHH. 3aKOH COXpaHCHUA MaACChbl BCUICCTB,
3dKOH COXpPAaHCHUA U MPCBPAIICHWA SOHCPIUU ITPU XUMHUYCCKUX PCAKITUAX.

CkopocTh peaknuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTuMbIe
peakiuu. XuMHuueckoe paBHOBecue. DaKTOpbl, BIHSIOIIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [lartenbe.

DnekTponauTnyeckas nucconuanus. CuiabHbIE B cadbie 2JIeKTpodauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJasl, HEUTpaabHAas, IEJIOYHAs.

OKXHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PCaKIM.

OKCIIEPUMEHTAIbHBIE METOJIbl W3YYEHUs] BEIIECTB W WX MPEBPAICHUN:
nemoHcTpanusa Tabnuin «llepumomuueckas cucteMa XUMHUYECKHUX 3JIeMEHTOB [l
W. MenpeneeBa», M3y4eHHE MOJENEH KPHUCTAUIMUECKUX PEMIETOK, HAOIIOACHUE
M OINHCAaHWE JCMOHCTPAIMOHHBIX H JITA0OOPATOPHBIX OIBITOB (Pa3lioKECHHE
MEPOKCHUJIa BOJAOPOJAa B MPHUCYTCTBUM KaTaau3aTopa, OIPEIEICHUE Cpeabl
PacTBOPOB BEHIECTB C MOMOIIbI0 YHUBEPCAIBHOTO HHANKATOPA, PEAKIIUU HOHHOTO
oOMeHa), MpOBEJICHUE MPAKTHIECKOU paboThl «BiusHue pa3nuuHbix (GakTOPOB HA
CKOpPOCTbh XUMUYECKON PEAKLIUN.

PacuérHble 3a1aumn.

PacuéTtei 1O ypaBHEHHMAM XMMHMYECKMX pEakluid, B TOM YHCIIE
TEPMOXUMHUYECKHE PACUETBl, PACU€Thl C HCMHOJIB30BAHMEM IOHATHUS «MaccOoBas
JIOJISI BEILIECTBAY.

HGOPI‘aHH‘leCKaH XUMMUA



Hemeramnel. Ilosmoxxenune HemerayioB B Ilepuomamueckon  cucreme
xumuyeckux snemeHToB JI. V. MenneneeBa U OCOOEHHOCTU CTPOEHHUS ATOMOB.
du3nyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpUMEpE
KHCJIOpoJia, cephl, hocdopa u yriaeposa).

XUMHUYECKUE CBOWCTBA Ba)KHEUMIIIMX HEMETAIIOB (TajlOT€HOB, CEpbI, a30Ta,
docchopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOJAOPOJAHBIX COSAUHEHUN ).

HpI/IMeHeHI/Ie BaXXHEUIIIMX HEMETAJJIOB U UX COCI[PIHGHPIﬁ.

Metannbl. IlonoxxeHue MeTaniaoB B HepHOﬂHHGCKOﬁ CUCTCMC XHNMHUYCCKHX
SJICMCHTOB I[ . MGHI[eJIeCBa. OcobennocTu CTPOCHUS JJICKTPOHHBIX 0007104YEK
dTOMOB MCTAJIJIOB. O6HII/IC q)I/ISI/I‘{eCKI/Ie cBoiicTBa MeTaminoB. CrijaBel METaJIOB.
9JI€KTpOXI/IMI/ILICCKI/II71 paa HaHpH)KCHI/Iﬁ MCTAJIJIOB.

XUMHUYECKUE CBOWCTBA BAXXHEWIIMX METAJUIOB (HATPUM, KaJlUi, KaJIbIIHH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJIe30, MEIb) U UX COSTUHECHUM.

OO0mue crnocoObl nmosydeHuss MetauioB. [IpuMeHeHHe MeTauioB B OBITY M
TEXHUKE.

OKCIIEpUMEHTAJIbHBIC METOJbl HM3YVYCHMS BEIIECTB W HUX MPEBPAILICHUIA !
N3YUYCHHC KOJIJICKIUHU «Merannsl u CIIJIaBbI», O6pa3HOB HCMCTAJIJIOB, PCHICHUC
OKCIICPUMCHTAJIIBHBIX 3aj1a4, Ha6J'IIOII€HI/I€ H OINHCAHHUC ACMOHCTPALMOHHBIX H
J'Ia60paTOpHLIX OIIBITOB (B3aI/IMOI[eI>'ICTBPI€ T'maApoKCHuaa aJIfOMHUHUA C PaCTBOpaMU
KHUCJIOT U HlGJ'IO‘-IGﬁ, Ka49CCTBCHHBIC PCAKIIMHN HAa KATHOHBLI MCT&J’IJ’IOB).

PacuéTtHble 3a1aumn.

Pacuétel maccel BemiecTBa Ui 00bEMA Ta30B IO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
13 BEILIECTB UMEET ITPUMECH.

XUMHUA 4 JKU3Hb

Ponap xuMum B o0OecrnieUeHHH SKOJOTHYECCKOH, SHEPreTHYCCKOW M ITHIIECBOM
0C30IMMacHOCTH, Pa3BUTUHM MEAUIUHBL. [loHATHE O HAayYHBIX METOJAaX ITO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBnenust 00 OOWMX HAy4YHBIX MOPHUHIMIAX [POMBIILIEHHOTO
MOJy4YEeHUS] BAKHEUIINX BEILIECTB.

UenoBek B MHMpE BEIIECTB W MaTEPUANIOB: BAXHEWIIWE CTPOUTEIIbHBIE
MaTepuaiabl, KOHCTPYKUIHOHHBIE MAaTepHUajbl, KpPACKH, CTEKJIO, KEpaMHKa,



MaTepHaIbl IS AJCKTPOHUKH, HAHOMATEPHAJbl, OPTAaHUYCCKUE W MUHEPaTbHBIC
yaoOpeHus.

XuUMHUSL U 300pPOBbE YEIOBEKA: ITPABUJIA MCIIOJIBb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOT0 UCIIOJIB30BaHUS MPENapaToB OBITOBOW XUMHUHU
B TIOBCETHEBHOU KU3HMU.

MeXnpenMeTHEIE CBSI3H.

Peanuzanmst  MeXNpeaMETHBIX  CBsi3ed NpU  WU3YYEHUHU  oOumer
HEOpraHn4ecKo xumuu B 11 Kiacce oCylIECTBISIETCS YEpe3 MCIOJIb30BaHUE KaK
OoOLIMX EeCTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMHU JIJI1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTecTBEHHO-HAYUYHbIE TOHSTHSA: HAy4HbIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTEe3, Kiaccuukaius, TMEePUOJAUIHOCTb, HAOIIOJACHUE,
AKCTIEPUMEHT, MOJICITMPOBAHUE, UBMEPECHUE, SIBIICHHE.

dusuka: MaTcpusd, SHCPIrudA, Macca, aToM, IJICKTPOH, IMPOTOH, HGﬁTpOH, HOH,
N30TOII, paAnO0aKTUBHOCTb, MOJICKYJIA, BHGPFGTI/I‘ICCKI/Iﬁ YPOBCHb, B€COICCTBO, TCJIO,
O6’béM, arperaTHoc COCTOAHUC BCIICCTBA, (1)PI3PI"ICCKI/IC BCJINMYNHBI 1 CAWMHUIBI UX
N3MCPCHUA, CKOPOCTD.

buonorus: KJICTKA, OpraHu3M, 9KOCHUCTCMA, 61/100(1)epa, Maxkpo- H
MUKPOIJICMCHTBI, BATAMHWHEI, oOMeH BCUICCTB B OPIraHU3MC.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMBbIE, TOILIMBO,
pecypchl.

TexHoorus: XuMu4eckas MMPOMBIIIJICHHOCTb, MCTAJUIYPrHsia, IIPOHU3BOACTBO
CTPOUTCIIBHBIX MATCPHUAJIOB, CEJILCKOXO03SIMCTBEHHOE IMPpOU3BOACTBO, IIHMIICBAsd
IIPOMBIINIJICHHOCTD, (1)apMaI_[€BTI/I‘-I€CKaH IMIPOMBIIIJICHHOCTD, IMpOU3BOACTBO
KOCMCTHYCCKHUX IIPCIIApaTOB, IIPOHU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHUAIOB,
QJICKTPOHHAA IIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.

IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMEBI 110 XUMHUNU
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA



JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS
OoOyyaroUIMMHUCS IPOrpaMM CpeAHEro o0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHBIM M MpeaMeTHbiM). HaydHo-mMeTroauueckod OCHOBOW IS
pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOECHMS IPOTpaMM CPEIHEro OOIIEro
00pa3oBaHus SBISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cootBercTBUM C CUCTCMHO-ACATCIIBHOCTHBIM IMOAXOAOM B CTPYKTYPC
JIMYHOCTHBIX PEC3YyJIbTATOB OCBOCHUA IPCIAMCETA «XUMHSI» Ha YPOBHC CPCAHCTO
O6IIICFO 06p330BaHI/ISI BBIACJICHBI CJICAYIOIMIHNEC COCTABIIATOIINC:

OCO3HAaHHUE OOYYAIOUUMHCS POCCUUCKOW TpaKTaHCKOW WIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIUW4YHUC MOTHUBAIIUU K 06y‘IGHI/IIO;

HCJICHAIIPpaBJIICHHOC PAa3BUTHC BHYTPCHHHUX y6€)KII€HI/Iﬁ JIMYHOCTHU Ha OCHOBC
KIIFOYCBBIX HGHHOCTGﬁ N UCTOPUYCCKUX TpaIlI/II_II/Iﬁ 0a3oBoOH HAaYKH XHUMHHU,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBAaTHCA B CBOEH
NEATENIbHOCTA LEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, IMPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUUYECKOT0 00pa30BaHMUS;

HAJIM4YWEe MPABOCO3HAHUS DKOJOTUYECKON KYJIbTYpPhl M CIIOCOOHOCTH CTaBHUTh
LEJIA U CTPOUTH KU3HECHHBIE TIJIAHBL.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMera «XUMHUS» JOCTUTAlOTCS B
CAVMHCTBE Y4YeOHOH M BOCHHUTATCIBHOW JCATCIBPHOCTH B COOTBETCTBHUU C
I'YMaHUCTHYCCKUMH, COLMOKYJIBTYPHBIMH, JTYXOBHO-HPABCTBECHHBIMU IIEHHOCTSIMU
U WaeallaMd POCCHUHCKOIO TPaKAaHCKOTO OOIIECTBA, MPUHATHIMA B OOIICCTBE
HOpMaMM W TpaBWJIAMH  IOBCACHHUSA,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITIO3HAHMUs, CaMOPa3BUTUS M HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE PE3yJbTAaThl OCBOEHUS MpeAMETa «XHMUS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIbHOW M MPAKTUYECKON AESTEIbHOCTU
00y4Jaroluxcs Mo peaan3alu NIPUHITHIX B OOLIECTBE 1IEHHOCTEH, B TOM 4YHCIIE B
YaCTH:



1) rpasKaaHCKOTr0 BOCIIUTAHMS

OCO3HAHMS 00YYAIOUIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEH,
YBaKEHHUSI K 3aKOHY U IIPaBOIOPSIAKY;

MNpCACTaBJICHUA O COIHAJBHBIX HOpMax HW IIpaBUIaxX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHUBC,

FOTOBHOCTH K COBMECTHOM TBOp‘IGCKOﬁ ACATCIIbHOCTH IIpU CO3JaHHUU
y‘le6HBIX MMPOCKTOB, PCIICHUN qu6HBIX N II03HABATCJIIbHBIX 3aJa4, BBIIIOJIHCHHH
XUMHYCCKUX IKCIICPUMCHTOB;

CIIOCOOHOCTH TOHHMATh H NpUHUMATb MOTHBBI, HAMCPCHUA, JIOTUKY U
APryMCHTHI JPYIuX IpUu aHAJIN3C PA3JIMIHBIX BUIOB yqe6H0ﬁ ACATCIIPHOCTU,

2) NaTPUOTHYECKOTO BOCTIMTAHUS:

NCHHOCTHOI'0 OTHOICHHUA K HCTOPHUYCCKOMY W HAYYHOMY HACJICIUIO
OTCUYECTBECHHOM XUMUU,

YBAXKCHHUA K IIPOHCCCY TBOPYUYCCTBA B obnacTu TCOPHUHU N IIPAKTHYICCKOIO
IMPUMCHCHUA XWUMHUHU, OCO3HAHUA TOTO, YTO HJOCTHIKCHUSA HAYKHU CCTh PC3YyJIbTaT
JIINTCIIbHBIX Ha6JIIOI[CHI/II>'I, KPOIIOTIIMBBLIX  3KCIICPUMCHTAJIBHBIX  ITOMCKOB,
IMOCTOAHHOI'O Tpyda y‘IéHLIX " IIPAKTUKOB;

UHTEpeca W IIO3HABATEJIBHBIX MOTHBOB B IIOJIyYEHUHM U IIOCIEAYIOLIEM
aHanu3e MHQPOpPMAIMU O MEPEIOBBIX JTOCTHXKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS
HPABCTBEHHOT'O CO3HAHMSI, ’TUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlMH, CBI3aHHBIE C XUMUYECKUMH SIBICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBECHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OIIEHUBATh CBOE TMOBEJECHHE M TMOCTYNKH CBOUX TOBAPHUILIEH C
MO3UIIMA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHWE TMOCJIEACTBHI ITHUX
MOCTYIIKOB;

4) popmMupoBaHUs KYJbTYPHI 310POBbSI:

MOHMMAHMS I[IEHHOCTEH 3740pOBOro W 0e30macHoro o0Opas3a KHU3HU,
HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOILIECHUS K COOCTBEHHOMY (DU3HMYECKOMY U
MICUXUYECKOMY 3/10POBBIO;



coOmroieHus1 mpaBui O€30MacHOro OOpallleHHs C BeElleCTBAMH B OBITY,
[IOBCEHEBHOM XKU3HU U B TPYIOBOU ACATEIBHOCTH;

MOHMMAHMS [IEHHOCTH TMPaBWI HWHIUWBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIMIX, YTPOXKAIOIIUX 3JJ0POBBIO U KU3HU JTIOJIEH;

OCO3HAHMSI TOCJIEICTBUN U HENPUATUS BPEAHBIX MPUBBIYEK (YHOTpEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) TPy/10BOro BOCIIUTAHUS :

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BATEIIHCKOM
NeSATeIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW U  JAPYrUX BUIAX
JIEATSIILHOCTH

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUHW MPAKTUUECKUX 3ajad
COLIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3YyUYEeHHIO Tpodeccuil pa3iaudHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUI 110 XUMUU;

yBaOXKEHUS K TPYY, JIOJSAM TPYyJla U pe3ysibTaTaM TPYI0BOM €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAQaHHOMY BBIOOPY HWHIUBUIYaJIbHOH TpPacKTOPHHU
oOpa3oBanus, Oyaymieii mpodeccuu W peanm3anuu COOCTBEHHBIX JKU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB M
noTpeOHOCTEeH 00IIeCTBa;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11eJIeCO00pPA3HOr0 OTHOIIECHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

NOHUMAaHHUS TJIO0ATBHOTO XapaKTepa HKOJOTHYECKUX MpoOJieM, BIUSHUSA
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOM CpEIbl;

OCO3HaHUA HeO6XO,Z[I/IMOCTI/I HCIIOJIBb30BaHUA I{OCTI/DKGHI/Iﬁ XUMUN  1JIA
peuicHus BOIIPOCOB pallMOHAIILHOI'O ITPHUPOA0II0JIb30BaAHUA

AKTUBHOI'O HENPUATHUS  JICUCTBUW, TMPUHOCAIIMX BPEI  OKPYKAIOIICH
MIPUPOJIHON Ccpejie, YMEHHS IMPOTHO3UPOBATh HEOJAroNMpHUSITHBIC IKOJIOTHYSCKHUE
MOCJICACTBUS NPEANPUHUMAECMbIX JEUCTBUH U IPEIOTBpAIATh UX;

HaJIM4us pa3BUTOrO 3KOJOTHYCCKOI'O MBIINICHUA, AKOJIOTHUECKOM KYJIbTYPBI,
OIIBITa ACATCIIbHOCTHU AKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMCHUA
PYKOBOACTBOBATLCA HMHU B HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ nu COHHaHBHOﬁ



MIPaKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;

ITIOHUMAaHUusA CHCI_II/I(l)I/IKI/I XMMHHU KaK HayKy, OCO3HaHUuA e€ poiamn B
(I)OpMI/IpOBaHI/II/I pPAaiuOHAJIBHOTO HAYYHOI'O MBINUICHHUA, CO3JaHUNU ICJIOCTHOTO
MpeaACTaBJICHUA 00 OKpYyXKaromeM MHUPE KaK 0 €AMHCTBC MPUPOALI U YCIIOBCKA, B
IMO3HAHUNU TIPUPOJIHBIX SaKOHOMepHOCTeﬁ U PpCIICHHUH HpO6HCM COXpAaHCHUA
IMPUPOAHOI0 PAaBHOBCCH,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JJII  COBPEMEHHOM
IMUBUJIM3AMA: B €€ TyMaHUCTHYECKOW HANpaBJIICHHOCTH W Ba)XXHOHW pOJIM B
CO371aHUHU HOBOM 0a3bl MaTepUATBHOW KYJIBTYPhI, PEIICHUH TI00ATBHBIX MPOOJIeM
YCTOWYMBOTO PA3BUTHS UEIOBEUYECTBA — CHIPHEBOM, YHEPTrETUYCCKOM, MHUIICBOW U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHHM MEJIMIIMHBI, OOCCIICUCHUU YCIIOBHM
YCIICIIHOTO TPyJa W OSKOJOTHYCCKH KOMMOPTHOW JKM3HM KaXJIOro UJIcHA
00I1IeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHMMAaHUsA CYIIHOCTH METOHOB
MO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BAThH
moJiydaeMble 3HaHUS IS aHAIN3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUpPA U
IPOUCXOANTNX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 00OCHOBAaHHBIC 3aKJIFOUCHUS HA
OCHOBE HAy4yHBIX (AKTOB W HMEIONIUXCSA JaHHBIX C IEJBI0  TOJTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUA IS
pelieHus MpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

HHTCPCCA K ITIO3HAHUIO U HCCHGHOB&T@HBCKOﬁ ACATCIIBHOCTH,

FOTOBHOCTH M  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTHBHOMY TIOJYYEHHUIO HOBBIX 3HAHUN 10 XUMHUU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMM;

MHTEpeca K OCOOCHHOCTAM TpyJa B Pa3iIWYHBIX chepax MpodhecCHOHATHHOM
NEeATEbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHHUS y4eOHOTo mpenMera «XuMus» Ha
YPOBHE CpeIHET0 00111er0 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIE TUISt bopmupoBaHus MUPOBO33PEHUS oOy4arommxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpaKarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, Hay4yHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0OBAHUE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpPCAJIbHbIE Y4YeOHbIE JEUCTBUS (MMO3HABaTEIbHbIE, KOMMYHUKATUBHbBIE,
PETYIISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COITMAIIBHOM KOMITIETEHIIMH 00yYaloInXCs;

CIIOCOOHOCTD 06yqa1011114xc51 HCIIOJIB30BaTh OCBOCHHBIC
MCKIAUCTUTIMHAPHBIC, MHUPOBO33PCHUYCCKNUC 3HAHUA U YHUBCPCAJIBHBIC y‘le6HBIe
ﬂGﬁCTBHﬂ B II03HABATECJILHOU U COHHaHBHOﬁ IMPAaKTHUKE.

MeTtanpeaMeTHbIE PE3YJbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIHHBIMU
y4eOHBIMH  TMO3HABATEJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISATUBHBIMU
JIEUCTBUSIMU.

Osaanenune YHUBEPCAJIbHBIMH Y4eOHbIMHU NMO3HABATEJIbLHBIMHU
JMeMCTBUAMM:

1) 6a30Bble Joruvyeckme aeMcTBUs:

CaMOCTOATENLHO  (OPMYIHPOBATH U aKTyallM3UpOBaTh  Mpobiemy,
BCECTOPOHHE €€ paccMaTpuUBaTh;

OonpeaACATh LI ACATCIIBHOCTH, 3aJaBad IMapaMCTpbl MW KPUTCPHUHU HX
AOCTHIKCHUA, COOTHOCHUTD PE3YJIbTAThI ACATCIIbHOCTHU C ITOCTABJICHHBIMU LICJISIMU,

HCTIOJIB30BAaTh MPU OCBOCHHUM 3HAHUWA MNPUEMBI JOTMYECKOTO MBIILUICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh MX B3aUMOCBS3b,
HCTOJIb30BaTh COOTBETCTBYIOIINE TTOHATHS Il OOBSICHEHUSI OTACIbHBIX (PaKTOB U
SIBJICHU;



BLIOMPATh OCHOBAHUS M KPUTEpUM JJIsl KJIAcCU(PUKAIIMM BEIIECTB U
XUMHUYECKHUX PEAKIUM;

yYCTaHaBJIMBAaTh HNPUUYUHHO-CIICACTBECHHLIC CBA3M  MCXKIAY HU3YyYAdCMbIMU
SIBJICHUSIMMU,

CTPOUThH JIOTMYECKHE pacCyXIeHUs (MHAYKTUBHBIE, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBISABISATH 3aKOHOMEPHOCTH U NPOTUBOPEUHS B PaCCMATPUBAEMBIX
ABJICHUAX, (POPMYIUPOBATH BHIBOJBI U 3aKITIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCMOJIb3yEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIEH, MPEOOPA30BBIBATH MOJIETbHBIC MPEACTABICHUS — XUMHUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYeckas (opmysa, YpaBHEHHUE XHUMHYECKOU
peakuud — MpU pEeHIeHUH YYeOHbIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJICIIBHBIC MPEICTABICHUS JJIS BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO IMO3HAHUSI BEIIECTB M XUMUUYECKUX
peaxkiuu;

Q)OpMYJ'II/IpOBaTI) OcJan MU 3aa49u UCCICAO0BAHMA, NCIIOJb30BATh ITIOCTABJICHHBIC
N CaMOCTOATCIIBHO C(bOpMy.TII/IPOBaHHBIG BOIIPpOCBI B Ka4C€CTBC HHCTPYMCHTA
ITO3HAHHUA M OCHOBBLI JIA q)OpMI/IpOBaHI/IH TUIIOTC3bI II0 IIPOBCPKE IIPABUIIBHOCTHU
BBICKA3bIBACMBIX CYH(HCHHﬁ;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IAaTh 32 XOJI0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (OpPMYITUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICIAHHOMN padoTe;

npuOOpeTaTh OMBIT YYCHUYECKOW HCCIECNOBATENIbCKOM W MPOEKTHOM
JESTENBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
[IOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a7ay, MPUMEHCHUIO pPa3JIMYHbIX
METO/I0B O3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHUKAX WHPOpManuu (HAy4HO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPaBOYHbIE [OCOOUS,
pecypebl MIHTEpHETA), aHATUM3UPOBATH MHPOPMAIMIO PA3TUYHBIX BUAOB U (POpM
MpeACTaBICHUS, KPUTHUYECKHU OIICHUBATD eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTH;



dbopMynUpoBaTh 3aNpPOChl U MPUMEHSTh PA3JIMUHbIE METOJbI MPU MOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
ONPEEIIEHHOTO TUIIA;

HpI/IO6peTaTB OIIBIT HCIIOJIB30BaHUA I/IH(i)OpMaLII/IOHHO-KOMMyHI/IKaTI/IBHBIX
TEXHOJIOTUH U Pa3iIMYHBIX TOUCKOBLIX CUCTCM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMalbHYIO  (GOpMY  MpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAyYHbIM SI3bIK B KAauecTBE CpeJcTBa Npu padoTe ¢
XUMHYECKOM HHPOpMaLMe: NpPUMEHATh MeXnpeaMeTHble (puznueckue u
MaTeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYJibl, a00OpeBUATYpbl, HOMEHKIATYPY;

HUCIIOJIB30BATh U HpCO6p330BBIBaTB 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA
HarJsaJHOCTH.

Ogaanenue YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMHA JEeHCTBUSIMM

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl B XOJ€ JAHaliora
W/WIM  JUCKYCCUH, BBICKA3bIBaTh WHJIEU, (OPMYIUPOBATH CBOM MPEAJIOKECHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHUS IIPEJIOKEHHON 3a/1a4H;

BBICTYIIATh C TPE3CHTAIlMCH PEe3yIbTaTOB IO3HABATEIBHOW ACSITEIbLHOCTH,
HOJYYCHHBIX CAMOCTOSTEIHHO HUIIM COBMECTHO CO CBEPCTHHUKAMU IIPH BBIIIOIHEHUN
XHMHYECKOr0 SKCICPHUMEHTA, MPAKTUYCCKONH padOThl IO UCCIICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealH3alliid y4eOHOTO MPoeKTa U (OPMYIUPOBATH BBIBOIBI
[0 pe3yJIbTaTaM IIPOBEIEHHBIX HCCJICAOBAHHMM IMyTEM COTJIACOBAHUS TO3HUIUH B
X0J1e 00CYXJICHHS 1 0OMEHA MHCHHUSMU.

OBi1aleHUe YHUBEPCAIBLHBIMH PEeryJISTHBHBIMHU AeHCTBUSAMM:

CaMOCTOATCIIbHO INUIAHUPOBATH MW OCYIICCTBJIATH CBOIO IIO3HABATCIIBHYIO
ACATCIIbHOCTDb, OIIPCACIIAA eé Ooejim MW 3ada4dd, KOHTPOJIHPOBATH M II0 MCPC



HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpuT™M JIEUCTBUA NpH
BBINIOJIHEHUM YYEOHBIX M HCCIEAOBATENbCKUX 3ajJad, BbIOMpaTh Haubosee
3¢ (}exTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM MOJYyYEHHUsS HOBBIX 3HAHUH O
BEILECTBAX U XUMUYECKHUX PEAKIUAX;

OCYHCCTBIATE CAMOKOHTPOJIb CBOEH JIeATECIbHOCTH HA OCHOBE CaMOaHaIu3a u
CaMOOILCHKHM.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

Hpe,ZIMeTHLIG pE3yibTaTbl OCBOCHUA  KypcCa ((OpFaHI/I‘IGCKaH XHUMUS»
OTpPa’XaroT:

c(hOpPMHUPOBAHHOCTh  TPEACTABICHUN O  XMMHUYECKOW  COCTaBISAIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpA, POJIM XUMHUHM B TIO3HAHUM SIBIICHUI
npupoabl, B  (HOPMUPOBAHMHM MBIIUIEHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM /I PEHICHHS MPAKTHYECKUX 3a1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U MPHUPOIHOM

cpene;

BJIQJICHUE  CHUCTEMOM  XMMHWYECKMX  3HAHWW, KOTOpass  BKJIKOYAET:
OCHOBOIOJIAralolINe TMOHATUS (XUMUYECKUN DIIEMEHT, aToM, DJIEKTPOHHAas
000JI09YKa aTromMa, MOJIEKyJia, BaJICHTHOCTb, SJIEKTPOOTPUIIATEIIbHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas U COKpamiéHHAas), MOJb, MOJSpPHAs
Macca, MOJSPHBIM 00BEM, YIIEPOIHBIN CKeleT, (yHKIHMOHAJIbHAS TpyIIa,
paauKaj, U30MEPUs, U30MEPBI, TOMOJOTUYECKUN PSAJI, TOMOJIOTH, YTIIEBOJOPOIBI,
KUCJIOPOJI M a30TCOJAEpPKAIIUe COCIWHEHUs, MOHOMEpP, IMOJUMEp, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHHUS
oprannyeckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHsS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
Je)Kalllkie B OCHOBE IOHUMAHMUS TMPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
SABJICHUM, (PAKTONOTMYECKUE CBEACHUSI O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0€e30MacHOM HCIMOJb30BaHUM BAXKHEUIIMX OPraHMYECKUX BELIECTB B OBITY H
MIPAKTUYECKOMN NEATEIbHOCTH YEJIOBEKA;



c(OpPMHUPOBAHHOCTh YMEHHMH BBISBISTh XapaKT€pHbIE MPU3HAKU MOHITHI,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIUE MOHATUSA IPU
ONMCAHUU COCTaBa, CTPOEHUS U NPEBPALLEHUN OPTraHUYECKUX COCTUHEHUM;

c(OpPMHPOBAHHOCTh YMEHHMH HCIOJb30BaTh XWMHYECKYIO CHMBOJIUKY JIJISt
COCTaBJICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHON)
GopMysl  OpPraHMYeCKMX BEIIECTB M ypPaBHEHMH XHMMHUYECKHX pEaKLHid,
M3TOTABIMBATh MOJEIU MOJIEKYJ OPraHUYECKUX BEUIECTB I WJUIKOCTPALIMU HX
XUMHUYECKOI'0 U IIPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTAHABIMBATh TMPUHAJJICKHOCTh H3YUYEHHBIX
OpPraHMYeCKUX BEIIECTB II0 HUX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJaccy/Tpynne COeIuHEHUH (YIrJIeBOAOPOIbI, KHUCIOPOA U a30TCOJEprKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTh MM Ha3BaHUSA 110
cuctematnueckoit Homenkiatype ([UPAC), a Takke NpuUBOAUTH TPUBUAIBHBIC
Ha3BaHMS OTJEJIBHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIMWIIEH, alleTUJIEH,
ATWJICHIJIMKOJb, TJIMIEPUH, (eHoN, (popMasblIerus, aneTaabAerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAasl KUCIJIOTa, CTEAPUHOBAs KUCIIOTA, IVIF0KO34,
dpykTOo3a, Kpaxma, HEeJJI0103a, TNIULUH);

C(l)OpMI/IpOBaHHOCTL YMCHUA OIPCACIIATH BHABI XHUMHYECKOM CBSI3U B
OpPraHNYCCKHUX COCOANUHCHUAX (OILI/IHapHBIG )41 KpaTHBIG);

C(l)OpMI/IpOBaHHOCTL YMCHUS TIPHUMCHATL IIOJIOKCHUA TCOpPpUU CTPOCHUA
OpPraHNYCCKHUX BCIICCTB A. M. BYTJIepOBa JIIA 00BSCHEHUS 3aBUCHUMOCTH CBOMCTB
BCHICCTB OT UX COCTAaBa U CTPOCHUA; 3dKOH COXpPAaHCHHA MACChI BCIICCTB,

chOpMHPOBAaHHOCTh ~ YMCHHH  XapaKTepHU30BaTh  COCTaB,  CTPOCHHE,
bu3nueckre W XUMHUYCCKHE CBOMCTBA THUIMYHBIX NPEJICTABHTENCH pPa3JIUYHBIX
KJIACCOB OPraHMYECKHMX BEIICCTB (METaH, 3TaH, ATHICH, NPOIWJICH, alleTUJICH,
Oyranuen-1,3, mermnOyraauen-1,3, GeH30J, METaHOJ, ATAaHOJ, STUJICHIJIUKOJb,
TIIAIEPHH, (EHOJ, aleTalbIeTHl, MypaBbUHAsI M YKCYCHas KHUCIIOTBI, TJIFOKO3a,
KpaxMmall, IIeJUTI0JI03a, AMUHOYKCYCHAsI KHCJIOTa), HILTIOCTPUPOBATH T€HETHYCCKYIO
CBSI3b MEXKJYy HUMH ypPaBHEHHUSIMH COOTBETCTBYIONIMX XHMHYCCKHUX PEaKIUil C
HCIIOIb30BaHUEM CTPYKTYPHBIX (POPMYT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKH YTIIEBOJOPOJTHOTO
Ceipbsi  (He(Th, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMepepadoOTKH U
MPAKTUYECKOE MPUMEHEHHE MMPOTYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh YMCHHH TIPOBOJUTH BBIYMCICHHS 110 XHMHYCCKHUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTa
peakiuu N0 H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEILIECTB
WJIY TPOYKTOB PEAKIUN);



c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMON 3HAHUW OO0 OCHOBHBIX
METOJAaX HAYyYHOr'O IMO3HAHUS, UCTIOJIB3YEMBIX B XUMUU IIPU U3YUYECHUH BEIIECTB U
XUMUYECKUX SIBIICHUN (HaOJI0/IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHUE),
HCIIOJIb30BATh CUCTEMHBIE XHMHUUYECKUE 3HAHMUSA JUISL TPUHATHA PELICHUUA B
KOHKPETHBIX JKU3HECHHBIX CHUTyallUsAX, CBS3aHHBIX C BEIIECTBAMH U HX
NIPUMEHEHUEM,;

c(hOopMUPOBAHHOCTH YMEHHI COOJII0IaTh MpaBUjia MOJIB30BAHUS XUMUYECKOM
MOCy/Iol U J1TabOpaTOpHBIM O00OpYAOBaHUEM, a TaKXKe IMpaBuUiia OOpalleHUs: ¢
BEI[ECTBAMU B COOTBETCTBUM C WHCTPYKIHUSIMHU IO BBITIOJTHEHUIO J1aOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATb M  BBIMNOJHATH XUMHUYECKHM
HKCIIEPUMEHT (TIPEeBpaLEHUs] OPraHUYECKUX BEUIECTB IPU HArPEBAHUU, MTOJTYUECHHE
OTUJIEHA W W3YYEHUE €ro CBOMCTB, KAUYECTBEHHBIE PEAKIIMU OPraHUYECKUX
BEIIECTB, JI€HATypalusi OENKOB MpPH HAarpeBaHUU, IIBETHbIE peakluu OEJIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKM OE€30MaCHOCTH TMpuU OOpalieHuu C
BEIIECTBAMU U JIA0OPATOPHBIM 00OPYIOBAHUEM, TMPEACTABISATh PE3YyJIbTAThI
XUMHYECKOTO HKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHUECKHM AaHAIM3UPOBATH XHMHUYECKYIO
UHPOpMAIIMIO, TIOJYyYaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MacCOBOM
uHpopmanuu, IHTepHeT u Apyrux);

chOpMHUPOBAaHHOCTh ~ YMEHUH  COOJIONAaTh  TIpaBUjia  AKOJOTHYCCKH
1eJIeCO00pa3HOr0 TOBEACHUSI B OBITY U TPYIOBOW MACSATEIBHOCTH B IEIIX
COXpaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKOIIEH NPUPOJHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHMMAas cMmbich mokazarens 1K, moscHsaT, Ha mpuMepax CrocoObI
YMEHBIICHUSI W TPEAOTBPAILICHUS WX BPEAHOTO BO3JCHCTBUS HAa OpPraHU3M
YEJ0BEKa;

JUIS OOyYarOIIUXCs ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHE
MPUMCHSITh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHHUS BEIICCTB M
XUMHYECKUX SIBJICHUI;

JUIE  CJIENBIX M CHA0OBUIAIMX OOYyYaIOIIMXCS: YMEHHE MCIOIb30BaTh
peabeHO-TOUCUHYIO cucTeMy oOo3HaueHmi JI. bpalns mis 3anucu XUMUYECKHX

dbopmy.

11 KVIACC



[IpenmeTHble pe3ynbTaThl OCBOEHUA Kypca «OOmias M HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTb  MPEJCTABICHUN: O XUMHUYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJM XUMHU B TO3HAHUU SIBIICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJBTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a71au
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMU
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME MOHATUS (XMMHUYECKUI DJIEMEHT, aToM, H30Tom, Ss-, P-, d-
AJIEKTPOHHBIE OPOWTAIIM aTOMOB, HMOH, MOJEKYyJa, MOJb, MOJISPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJNTMYECKasi, BOJIOPOJIHAS ), KpUCTA/IMUECKasl peiéTka,
TUNBl ~ XUMUYECKUX  PEaKIUil, pacTBOp, DJIECKTPOJMUTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTUYECKAST JIUCCOLMAIINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW PEAKINHM, XUMHUYECKOE PaBHOBECHE); TCOPUU M 3aKOHBI (TEOpusl
BJICKTPOJIMTHYECKOM JHUcconManuu, nepuoandeckuid 3akoH [I. . Menpneneesa,
3aKOH COXPAHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUs] U MPEBPAIICHUS SHEPrUU
IpU XUMUYECKHX PEAKLMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3BIK XHUMHHU,
MUPOBO33PEHYECKUE 3HAHUA, JIEkKAIME B OCHOBE NMOHWMAaHUS MPUUUHHOCTU U
CUCTEMHOCTH XHMHUUYECKUX SIBJICHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUU B 0€30MMacHOM HCIIOJIB30BaHUN BAKHEUIIINX HEOPTAaHUUECKUX
BEIIECTB B OBITY U IPAKTHUECKOH JEATETbHOCTH YEIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHMU BBISBISTh XapaKT€pHbIC MPU3HAKU TOHSITHH,
YCTAaHABJIMBATh UX B3aMMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHATUS IIPU
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIHOJIB30BaTh XWMHUYECKYIO CHMBOJIUKY JIJIS
coctaBieHus GOpMyJd BEHIECTB W YpPaBHEHUW  XMMHUUYECKHX  pEaKIHi,
cucreMarnueckyto HomeHkIarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJIEKUCHbIA ra3, aMMHaK, raméHas
M3BECTh, HETAILIEHAS! U3BECTh, TUTHEBAsS COAA, MUPUT U JAPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHUU ONPEACIISITh BaJICHTHOCTh M CTETICHb OKHCIICHHUS
XUMHYECKUX JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAs, METAJJIMUECKasi, BOJIOPOAHASI) B COCIMHEHUSIX, THUII
KPUCTAJUTMYECKON PEMETKH KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJEKYJsSpHasi,
HMOHHAs, METAJNINYECKasi), XapakTep Cpebl B BOJHBIX PAaCTBOpPAX HEOPraHUUECKUX
COCJIMHCHMUI;

c(hOopMUPOBAHHOCTH YMEHUU yCTaHaBJIMBAaTh MPUHAJIEKHOCTD
HEOPraHMYECKUX BEUIECTB MO HX COCTaBY K OMNpENeIEHHOMY Kiaccy/TpyIre



COEIMHEHUH (ITPOCTHIE BEIECTBA — METAJIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHUCIIOTBI, aM()OTEPHBIE THIPOKCUBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICT MEPUOANUECKOTO 3aKoHa Jl.
N. MenneneeBa U I€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONTYIO, O0BICHUTEILHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckoin CUCTEMBI
xuMudeckux smemeHtoB J[. WM. MenjeneeBa, HCHOAb3ys MOHATHS «s-, P-, d-
3JIEKTPOHHBIE opOuTaIny, «QHEPreTUYECKUE YPOBHUY, 0O0BSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKUX DJIEMEHTOB U UX COCAUHEHUM
o nepuojam u rpynnam l[lepuoanyeckon CUCTEMbl XUMMHYECKHUX 3JIEMEHTOB /I,
H. Menneneena;

chOpPMHUPOBAHHOCTH ~YMEHMH  XapaKTepH30BaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKUE CBOMCTBa HEOPraHMYECKHX BEIIECTB  pa3JIMYHBIX  KIACCOB,
MOJITBEPKIATh CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXAY HEOPraHUYECKUMHU
BEIIECTBAMU C TIOMOIIHI0 YPABHEHUH COOTBETCTBYIOIIUX XUMHUECKUX PEAKIINA;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(DHUIIMPOBATH XUMHUYECKHE PEAKIUU II0
pa3TUYHBIM TpHU3HAKaM (YUCIY M COCTaBy pEarupylouux BeIIeCTB, TEIIOBOMY
sbdexTy peaxkiuu, U3MEHEHUIO CTENeHEH OKHUCIICHMsS 3JIEMEHTOB, 0OpaTUMOCTH
peakiuy, y4acTUIO KaTalu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHMI COCTAaBISITh YPaBHEHUS PEAKIUN Pa3IUUHbBIX
THUIIOB, TOJIHBIE M COKPAIIEHHBIE YPAaBHEHUS PEaKlnii HOHHOTO OOMEHa, YYUThIBAs
YCJIOBUS, IIPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIA;

chOpPMHPOBAHHOCT YMEHUW TMPOBOAUTH PEAKIHUH, TOJTBEPIKIAIOIINE
KAUYECTBEHHBbI COCTaB pA3JMYHBIX HEOPraHWYECKUX BEIIECTB, pPaCIO3HABaTh
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIECTB;

chOpMHUPOBAaHHOCTh YMEHHH  pacKpbIBaTh  CYIIHOCTb  OKHCIHTEIBHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIUHA MOCPEJACTBOM COCTABIICHHS SJIEKTPOHHOIO OanaHca
ATHUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTHh CKOPOCTH XHMHYECKOM
pEeaKiuu OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMUIECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHenIHero Bo3aeictsus (mpunuui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepu30BaTb XUMHUUYECKUE MPOIIECCHI,
JeXalue B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsS CEPHOM KHUCIIOThI, aMMHakKa, a
Takke CcHOPMHUPOBAHHOCTH MPEACTaBICHUM 00 OOIIMX HAay4YHBIX MPUHIMIAX U
AKOJIOTMUYECKHUX MPOoOIeMax XUMUYECKOr0 TPOU3BOCTBA;



c(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUUCICHUS C HCIOJIb30BAHHEM
MOHATHUSL «MAacCcOBasl JIOJIsl BEIIECTBA B PACTBOPE», OOBbEMHBIX OTHOIICHHI ra3oB
IIPU XUMHYECKUX PEaKIUSAX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJHOIO M3 YYaCTBYIOLIMX B PEAKLIHUH
BEIIECTB, TEIJIOBOro 3P (eKTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMSI MAcCChI
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUjia MOJIH30BAHUS XUMUYECKOM
MOCy/Iol U J1TabOpaTOpHBIM O00OpYAOBaHUEM, a TaKXKe IMpaBuUiia OOpalleHUs: ¢
BEII[ECTBAMHU B COOTBETCTBUU C WHCTPYKIUSIMU IO BBHITIOJIHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH M BBHIMOJHATh XUMHYECKUUN
AKCTIEPUMEHT (pa3fioKeHHEe MEePOKCHIa BOJOPOJa B MPHUCYTCTBUU KaTaau3aTtopa,
ONpEAEICHUE CpEeIbl pPacTBOPOB BEHIECTB C€ TMOMONIBIO  YHUBEPCAIBHOTO
WHJUKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKOW pEaKIIvH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklMu Ha cyibdar-, KapOoHAT- U
XJIOPU/I-AaHUOHBI, HA KaTMOH aMMOHHS, PEUICHHE SKCIEPUMEHTAIbHBIX 3aj]a4 IO
TemaM «Metamibl» U «Hemeranmnasl») B COOTBETCTBUHU C MPABUIAMH TEXHUKHU
0e301acHOCTU TIpU OOpallleHuH C BEIIECTBAMU U J1a0OpaTOPHBIM 000pPYI0BAHUEM,
PEACTaBIATh PE3ylbTaThl XHMHUYECKOT'O JKCIepUMEHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U ¢GOopMyJTUpOBATh BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTaTOB;

cOPMHUPOBAHHOCTh YMEHUW KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYIO
UHPOPMAIINIO, TIONYyYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh  YMEHUW  CcOOJIONAaTh  TIpaBUjJia  AKOJOTHYCCKH
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSTEIBHOCTH B IEIIX
COXpAHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKOIIEH NPUPOJHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JECHCTBHS Ha )KMBbIE OPraHU3MbI ONPEIeTEHHBIX BEIIECTB, IOHUMAs
cmbicn mnokazarens [IJIK, mosicHATh Ha mnpumepax crnocoObl YMEHBLIECHUS H
MPEAOTBPAILECHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKA;

JJIA 06yqa}om1/1xc;[ C OIrpaHU4YCHHBIMHU BO3MOKHOCTAMU 3O0POBbsA. YMCHHC
INPpUMCHATb 3HaAHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOAAaX IIO3HAHHWA BCIICCTB H
XHUMHYCCKHUX ﬂBHCHHﬁ;

JUI CJIENBIX M CHA0OBUIAIIMX OOYyYaIOIIMXCS: YMEHHE MCIOIb30BaTh
peabeHO-TOUCUHYIO cHcTeMy oOo3HaueHmi JI. bpalns mis 3anucu XMMUYECKHX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

No
/o

HaumeHnoBaHue pazienoB U TEM IIPOrpaMMbl

KomunuectBo
JacoB

Bcero

OnexrponHbie (TU(PPOBHIE)
00pa3oBaTeNbHbBIE PECYPCHI

Pasznea 1. TeopeTnyeckue OCHOBBI OPraHUYECKOM XMMUHU

11

[IpenmeT oprannyeckor XuMuu. Teopusi CTpOEHUSI OPTaHUYECKUX
coequaenu A. M. bytneposa

http://www.chemnet.r
U — DJIEKTpOHHAsA
OnOIMoTEeKa Mo
XUMHUHU

Hroro no pazneny

Pasznea 2. YriaeBogopoabl

2.1

IIpenenbHbIC YIIIEBOIOPOIBI — AJTKAHbI

http://www.chemnet.r
U — DJIEKTPOHHASA
OMOIMOTEKA MO
XUMHUH.

2.2

Here,Z[CJIBHBIe YIIICBOAOPOAbI: AJIKCHBI, aJIKAJAUCHbI, aJIKWHbI

http://www.chemnet.r
U — DJISKTpOHHAs
OnbImoTeKa 1Mo
XUMHUHU

2.3

ApOMaTHYECKHUE YTIIEBOIOPOIbI

http://www.chemnet.r
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n/n

HaumeHnoBaHue pa3zienoB U TEM IIPOrpaMMbl

KomunuectBo
JacoB

Bcero

DnexTpoHHbIe (ITU(POBHIL)
oOpasoBaresbHbIE PECYPChHI

U — BJICKTpOHHAS
OuOIMOTEKA IO
XUMUU

24

[IpupoaHble HCTOYHHUKHU YTIIEBOJOPOJIOB U UX MepepadoTKa

http://www.chemnet.r
U — 2JIGKTPOHHAS
OMOIMOTEKA T10
XUMAU

Hroro no pazneny

13

Paznen 3. Kucsiopoacoaepxaniue oprannvdeckue coeInHeH s

3.1

Cnuptel. Denon

http://www.chemnet.r
U — DJIEKTPOHHASA
OnOIMOTEKA MO
XUMHUHN

3.2

Anpaeruasl. KapoonoBsie KucinoThl. CiioxHbIe 3(UpbI

http://www.chemnet.r
U — DJICKTpOHHAs
OnbImoTeKa 1Mo
XUMHUHU

3.3

YrieBoabl

http://www.chemnet.r :

U — BIIEKTPOHHAs
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Ne HanmenoBanue pa3fesios U TEM IPOrpamMMBbl Komnyectso OnextpoHHsie (TU(PPOBHIE)
/i 4acoB 00pa3oBaTeNbHBIC PECYPCHI
Bcero
OnOIMOTEKA MO
XUMUU
HWToro mo paszaeny 13
Paznea 4. A3orcoaepskamme opraHudecKue CoeAMHEeHUus |
41 |AMuHBI. AMHHOKHCIIOTBL. beku 3 http://www.chemnet.r
U — 3JIEKTPOHHAs
OubIMoTEKA MO
XUMUHU
Wrtoro mo pasaeny 3
Pa3znen S. BbICOKOMOJIEKYJISIPHbIEC COeTUHEHUSA
51 |TTnactmaccel. Kayayku. BogokHa 2 http://www.chemnet.r
U — 3JIEKTPOHHAs
OoubMoTeKa 1o
XUMUU
Wtoro no paszaeny 2
34

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME



http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/

11 KITIACC

No

HaumenoBaHue pazziesnoB U TeEM IIPOrpaMMbl

KomunuectBo

OnexrponHsie (TU(PPOBHIE)

/11 4acoB 00pa3zoBaTeNbHBIE PECYPCHI
Bcero
Pazneda 1. TeopeTrnueckue 0CHOBbI XUMHUU
L1 |Crpoenne atomoB. [leproandeckuii 3akoH u [leprnoaudeckas 3 http://www.chemnet.ru
cUCTeMa XMMHYECKUX 3aeMeHTOoB . 1. MeHpaeneeBa — JJIEKTPOHHASA

OMOIMOTEKA IO XUMUHU

1.2 Crpoenue BemectBa. MHOrooOpasue BEIIECTB 4 http://www.chemnet.ru
— DJIEKTPOHHAS
OnOIMOTEKa IO XUMUU

L3 I Xumuaeckue peakiuu 6 http://www.chemnet.ru
— DJIEKTPOHHAS
OubIMOTEKa IO XUMUHU

13

Hroro no paszueiny

http://www.chemnet.ru
— BIICKTPOHHAS
OMOJIMOTEKA 10 XUMUH

Paznea 2. Heopranumueckass XuMus

2.1

Mertaiibl

http://www.chemnet.ru

— BJIEKTPOHHAs



http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/

n/n

HaumenoBaHue pa3ziesnoB U TEM IIPOrpaMMbl

KomunuectBo
JacoB

DnexTpoHHbIe (ITU(POBHIL)
oOpasoBaresbHbIE PECYPChI

Bcero

OnOIMOTEeKA MO XUMUM
22 |HemeTamis 9 http://www.chemnet.ru

— BIICKTPOHHAS

OMOIMOTEeKA MO XUMUM
2.3 ||CBsI3p HEOPraHMYECKUX U OPTaHUMYECKUX BEIIECTB 2 http://www.chemnet.ru

— DJICKTPOHHAS

OMOIMOTEeKA MO XMMUH
HWToro no paszaeny 17 http://www.chemnet.ru

— DJICKTPOHHAS

OMOIMOTEKA IO XUMUHU
Paznen 3. Xumus u )KU3Hb
31 | XuMust 1 KHW3Hb 4 http://www.chemnet.ru

— DIICKTPOHHAS

OMOMMOTEKA O XUMHUHU
Hroro mo pazmeny 4

34

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME



http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/

HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

No
/o

Tema ypoxka

KomnnuectBo yacos ‘

Bcero

KoHTtposbHbIE
paboThI

DneKTpoHHbIE IHU(POBBIC
00pa3oBaTeNbHbBIE PECYPCHI

Hpez{MeT OpFaHI/I‘{CCKOﬁ XUMUU, ce BO3HHUKHOBCHHC, PA3BUTHC U
3HA4YCHUC

http://www.chemnet.ru
— DJICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

Teopust ctpoeHns opraHnyeckux coequHeHn A. M. bytneposa, eé
OCHOBHBIE MOJIOKEHHUS

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

[Ipencrapiienne o KIacCu(PUKaIMU OPraHUYECKUX BEIIECTB.
Homenknatypa (cuctemaTuyeckasi) U TPUBUAJIbHbIC HA3BAHUS
OpraHUYECKUX BEIIECTB

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA IO XUMHUH

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKUH PSiJT

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

MeraH ¥ 3TaH — NPOCTENIINE NPEACTABUTEIINA aJJKAHOB

http://www.chemnet.ru
— DJIEKTPOHHAs
OMOJIMOTEKa 10 XUMUU

AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA

http://www.chemnet.ru



http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/

n/n

Tema ypoxka

KonmuectBo yacos

Bcero

KoHtposbHbIE
paboThl

DneKTpoHHbIE HU(POBBIC
oOpasoBaresbHbIE PECYPChI

— BJICKTPOHHAS
OnOJIMOTEKA IO XUMUH

OTUJIEH U TIPOITWIEH — MPOCTEUIINE MPEACTABUTENM AJIKEHOB

http://www.chemnet.ru
— DJICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

[TpakTuueckas padora Ne 1. «IlonydyeHue s3TUiIeHa U U3yUYECHUE €TI0
CBOUCTB)

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

Ankanuensl. byraguen-1,3 u metunoyraauen-1,3. [Honyuenue
CUHTETUYECKOTO KayuyKa U pPE3UHbI

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

10

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTUYECKUHN PS/I.
ALIETUIIEH — TMPOCTEUIIIHNI TPEACTABUTED AIKUHOB

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

11

Brruuciienus no ypaBHEHUIO XUMUYECKOU PEAKIUN

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

12

ApeHbl: 6eH3011 U TOJTyos1. TOKCUYHOCTh apeHOB

http://www.chemnet.ru
— DJIEKTPOHHAs



http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/

Ne
n/n

Tema ypoxka

KonmuectBo yacos ‘

Bcero

KoHtposbHbIE
paboThl

DneKTpoHHbIE HU(POBBIC
oOpasoBaresbHbIE PECYPChI

OnOJIMOTEKA IO XUMUH

13

['eneTnyeckas CBSI3b yIJIEBOJOPOA0OB, MPUHAICKAIIAX K
pPa3JIMYHBIM KJIaccaM

http://www.chemnet.ru
— BJICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

14

[IpupoHbIE HICTOYHUKH YTIIEBOAOPOAOB: MIPUPOIHBIN ra3 U
NONYTHBIE HEPTAHBIC ra3bl, HEPTH U TPOAYKTHI €€ NepepadoTKU

http://www.chemnet.ru
— DJICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

15

ITpupoaHbIE HCTOYHUKY YIJIEBOJOPOAOB: ITPUPOIHBIN Ia3 U
NOMYTHBIE HEPTAHBIC a3bl, HEPTH U TPOAYKTHI €€ MepepadoTKU

http://www.chemnet.ru
— DJICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

16

KonTtponbHas paboTa 1o paszzieny «YTJIeBOI0POIbI»

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

17

IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOI U 3TAHOJ.
Bonoponnas cBs3b

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

18

MHOroaTroMHbIC CIIMPTBI. STUJICHITIMKOJIb U I'NNTMICPHUH

http://www.chemnet.ru
— DJIEKTPOHHAs
OMOJIMOTEKA 10 XUMUU



http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/

Ne
n/n

Tema ypoxka

KonmuectBo yacos ‘

Bcero

KoHtposbHbIE
paboThl

DneKTpoHHbIE HU(POBBIC
oOpasoBaresbHbIE PECYPChI

19

DeHOIT: CTPOECHUE MOJICKYJIbI, PU3NUECKHUE U XUMUUYECKHE
CBOMCTBA, IPUMECHEHUE

http://www.chemnet.ru
— 3JICKTPOHHAs
OMOJIMOTEKA 110 XUMUU

20

Anpnierusibl: popManbIeru/l U arleTaabaerul. AleToH

http://www.chemnet.ru
— DJICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

21

OOHOOCHOBHBIE MPE/IeNIbHbIE KAPOOHOBBIE KUCTIOTHI: MypaBbUHAs U
yKCyCHas

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

22

[IpakTuyeckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCyCHOM
KHUCJIOTBI»

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

23

CreapuHOBasi U OJICMHOBAsI KUCJIOTHI, KaK MPEACTABUTENIN BBICIIIMX
KapOOHOBBIX KHUCIIOT

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

24

MpIa Kak COJIM BRICIITUX KapOOHOBBIX KHCJIOT, MX MOIOIIIEE
JICHCTBUE

http://www.chemnet.ru
— DJIEKTPOHHAs
OMOJIMOTEKa 10 XUMUU

25

CrnosxxHbie 3pUpPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT.

http://www.chemnet.ru



http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/

Ne
n/n

Tema ypoxka

KonmuectBo yacos

Bcero

KoHtposbHbIE
paboThl

DneKTpoHHbIE HU(POBBIC
oOpasoBaresbHbIE PECYPChI

I'uaponus caoxKHBIX 3PUpoB

— BJICKTPOHHAS
OnOJIMOTEKA IO XUMUH

26

Kupsl: ruapoau3, NpUMEeHEHUE, OMOJ0THYeCKasi POJib KUPOB

http://www.chemnet.ru
— DJICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

27

VYrneBojpl: cocta, kiaccudukaius. Baxkueilme npeicTaBuTeNu:

III0K03a, GPYKTO3a, caxapo3a

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

28

Kpaxmain u nesnrosno3a Kak IpUpOIHbIE TTOJIMMEDPBI

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

29

KoutponsHas padota no pazaeny «Kucnopojacoaepxaiiye
OPTraHUYECKUE COCTUHEHUS)

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

30

AMUHBI: METUJIAMUH U aHUJINH

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

31

AMMHOKHUCIIOTHI KaK aM()OTEepHbIE OpTaHUYECKUE COSTUHEHUS, UX
ounonornueckoe 3HaueHue. [lentu bt

http://www.chemnet.ru

— BJIEKTPOHHAs



http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/

Ne
n/n

Tema ypoxka

KonmuectBo yacos ‘

DneKTpoHHbIE HU(POBBIC

Beero| Kontponbhsre 00pa3oBaTeNbHBIC PECYPCHI
paboThl
OMOIMOTEKA IO XUMUU
32 |BesIKM KaK MPUPOIHBIE BEICOKOMOJIEKYIISIPHEIE COETUHEHMS 1 http://www.chemnet.ru
— DIICKTPOHHAS
OMOIMOTEKA IO XUMUHU
33 |OCHOBHBIE MTOHATHS XHMHUH BHICOKOMOJIEKYIIIPHBIX COCIUHEHUH 1 http://www.chemnet.ru
— DJICKTPOHHAS
OMOIMOTEKA IO XUMUHU
34 |OcHOBHBIE METOBI CHHTE3A BEICOKOMOJIEKYISPHBIX COEIUHEHHIA. 1 http://www.chemnet.ru
[TnacTmaccel, KaydyKH, BOJIOKHA — DIICKTPOHHAS
OuOIMOTEKa IO XUMUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2
11 KUIACC
No Tema ypoka KosmuectBo yacos | DneKTpOHHBIC U(PPOBHIC

/a

Bcero

KonTpoJsibHbie
paboThI

00pa3oBaTeNbHbIE PECyPChI

XUMUYECKUH dJIeMEHT. ATOM. DJIeKTpOHHAs KOH(PUTrypamus
aTOMOB

http://www.chemnet.ru
— DJIEKTPOHHAs
OMOJIMOTEKA 10 XUMUU

[Teprnognueckuit 3aKoH U lleproanueckas CUCTEMA XUMHAYECKUX

http://www.chemnet.ru



http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/

n/n

Tema ypoxka

KonmuectBo yacos

Bcero

KoHtposbHbIE
paboThl

DneKTpoHHbIE HU(POBBIE
oOpazoBaresbHbIE PECYPCHI

anemeHToB Jl. 1. MenaeneeBa, ux CBA3b C COBPEMEHHOM TEOPUEHN
CTPOCHUSI AaTOMOB

— BJICKTPOHHAS
OnOJIMOTEKA IO XUMUH

3aKOHOMCpHOCTI/I W3MEHEHHS CBOMCTB XMMHUYCCKUX SJIEMEHTOB U
ux COGI[I/IHCHI/Iﬁ I1O I'pyIIIIaM U IICPpHUOJdaM. 3HaueHue

MEpUoOoaANYICCKOro 3aKOHa U CUCTCMbI XUMHUYCCKUX 3JICMCHTOB HI/I

MCHI[GJ'ICGB& B PA3BUTHUHN HAYKH

http://www.chemnet.ru
— DJICKTPOHHAS
OnOJIMOTEKA 10 XUMHUH

CrpoeHue BelecTBa. XMMHUYECKAs CBSI3b, €€ BUJIbI; MEXaHU3MBbI
00pa3oBaHus KOBAJICHTHOU CBs3U. BoopoaHas CBsi3b

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

BaneHTHOCTB. DIEeKTPOOTpUIIATENBHOCTh. CTENEHb OKUCIICHHUS.
Bemectsa MONIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

ITonsTue o AUCIICPCHBIX CUCTCMAX. HNcTtuHHEIE N KOJIJIOUAHBIC
pPaCTBOPLI. MaccoBas H0JI1 BEIIECTBA B paCTBOPC

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

Knaccuduxkanus 1 HOMEHKIATypa HEOPTaHUYECKUX COCTMHEHUH.
I'eHeTnyecKas CBSI3b HEOPTAHUYECKUX BEIIECTB, PAZIIAYHBIX
KJIACCOB

http://www.chemnet.ru
— DJIEKTPOHHAs
OMOJIMOTEKA 110 XMMUU

Knaccudukanus XuMU4eCKUX peakiiuii B HEOPTraHUYECKON U

http://www.chemnet.ru



http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/

n/n

Tema ypoxka

KonmuectBo yacos

Bcero

KoHtposbHbIE
paboThl

DneKTpoHHbIE HU(POBBIE
oOpazoBaresbHbIE PECYPCHI

OpF&HH‘IGCKOfI XUMHUH. 3aKOH COXpPaHCHHA MACChI BCIICCTB, 3aKOH
COXpPAaHCHUA U MPCBPALICHUA DHCPIUU IIPU XUMHUYCCKHUX PCAKIHAX

— BJICKTPOHHAS
OnOJIMOTEKA IO XUMUH

CxopocTh peakiuu. O0paTuMble peakiiui. XUMUUYECKOE
paBHOBECHE

http://www.chemnet.ru
— DJICKTPOHHAS
OnOJIMOTEKA 10 XUMHUH

10

[TpakTuueckas padora Ne 1. «BiusiHue pa3nudHbiX (pakTOpOB Ha
CKOPOCTb XUMUYECKOU pEaAKITAM»

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

11

DiekTponuTnyeckas auccouuanys. [lostue o BOTopogHOM
nokazatene (pH) pactBopa. Peakuuu nonHoro oomena. ['mapomnus
OPraHUYECKUX U HEOPTAHNYECKUX BELIECTB

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

12

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC peakiuu. [Tonarue o0
AIEKTPOJIM3E PACILIABOB U PACTBOPOB COJIEU

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

13

KontponsHas pabota no pazaeny «TeopeTudueckre OCHOBbI
XUMUM

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

14

Metauibl, ux mojgoxeHue B [leppoanueckor cCUCTEME XUMUYECKHAX
aneMeHToB JI. 1. MeHienieeBa 1 0OCOOEHHOCTH CTPOCHHUSI aTOMOB.

http://www.chemnet.ru
— DJIEKTPOHHAs



http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/

n/n

Tema ypoxka

KonmuectBo yacos ‘

Bcero

KoHtposbHbIE
paboThl

DneKTpoHHbIE HU(POBBIE
oOpazoBaresbHbIE PECYPCHI

OO6mue huzndeckrue CBOMCTBA METAILJIOB

OnOJIMOTEKA IO XUMUH

15

CniaBbl METAIUIOB. DJIEKTPOXUMUYECKHUM PSJT HATTPSHKEHU N
METAJIOB

http://www.chemnet.ru
— DJICKTPOHHAS
OnOJIMOTEKA 10 XUMHUH

16

XUMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJIOB (HATPUM, KaIuH,
KaJbIIMi, MarHui, aJIIOMUHMIN) 1 UX COCTUHCHUM

http://www.chemnet.ru
— DJICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

17

XUMHYECKUE CBOKWCTBA XpOMa, MEIU U UX COCTUHEHUMN

http://www.chemnet.ru
— DJICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

18

XHUMHWYECKHE CBOMCTBA IIUHKA, JKejIe3a U UX COeIUHCHUMN

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

19

[IpakTuyeckas pabora Ne 2. "PeiieHne skcriepuMeHTalIbHbIX 3a7a4
no teme «Metamibi»"

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

20

Hewmeramisl, nx nonoxenue B [lepnognueckon cucreme
xuMudeckux 3eMeHToB . . MenneneeBa 1 0COOCHHOCTH
CTPOEHHUS aTOMOB

http://www.chemnet.ru
— DJIEKTPOHHAs
OMOJIMOTEKA 10 XUMUU



http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/

n/n

Tema ypoxka

‘ KonmuectBo yacos ‘

Bcero

KoHtposbHbIE
paboThl

DneKTpoHHbIE HU(POBBIE
oOpazoBaresbHbIE PECYPCHI

21

dusnyeckre CBOMCTBA HEMETAIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha
npUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa)

http://www.chemnet.ru
— 3JICKTPOHHAs
OMOJIMOTEKA 110 XUMUU

22

XHUMHUYECKHE CBOMCTBA raJJIOrcHoB, CCPbI U UX COGI[I/IHCHI/Iﬁ

http://www.chemnet.ru
— DJICKTPOHHAS
OnOJIMOTEKA 10 XUMHUH

23

XUMHUYECKHE CBOMCTBA a30Ta, pocodpa U UX COCTUHEHU N

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

24

XUMHUUYECKUE CBOMCTBA YIJIEPOAa, KPEMHUA U UX COCTMHEHUI

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

25

IIpyuMeHeHrE BaXKHEUIIIMX HEMETAUIOB U X COCMHEHUN

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

26

O0001IEeHnEe 1 cucTeEMaTU3alMs 3HaHUU 1o TeMe «HemeTrauip.
BrranciieHns 1o ypaBHECHUSAM XUMHYCCKUX PEAKIUN 1
TEPMOXHUMHUYCCKHUE PACUETHI

http://www.chemnet.ru
— DJIEKTPOHHAs
OMOJIMOTEKA 110 XMMUU

27

[TpakTruueckas padora Ne 3. «PelieHue 3KCIIepUMEHTAIBHBIX 33]1a4

http://www.chemnet.ru
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http://www.chemnet.ru/
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n/n

Tema ypoxka

KonmuectBo yacos

Bcero

KoHtposbHbIE
paboThl

DneKTpoHHbIE HU(POBBIE
oOpazoBaresbHbIE PECYPCHI

o TeMme "Hemerasier'»

— BJICKTPOHHAS
OnOJIMOTEKA IO XUMUH

28

KontponsHas padota no remam «Metamibsy u «Hemeranabi»

http://www.chemnet.ru
— DJICKTPOHHAS
OnOJIMOTEKA 10 XUMHUH

29

HeOpFaHHqGCKHG N OPraHNYCCKHUC KUCJIOTHI. HGOpl“ AHNYCCKUC U
OpPraHn4cCKHUC OCHOBAHUA

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

30

AMdoTepHbIE HEOPTraHUYECKUE U OPTAHUYECKUE COCTUHEHUS.
I'eneTnueckas CBs3b HEOPTAHUYECKUX U OPTAHUYECKUX BEILIECTB

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

31

Ponb xumMuu B 00€CTIeUeHUH IKOJIOTUYECKOM, SIHEPTreTUUECKON U
MUIIEBON 0€30MaCHOCTH, PA3BUTUU MEAUIIUHBI

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

32

[Ipencrapienus: 06 OONIUX HAYYHBIX TPUHIIMAIAX TPOMBIIILICHHOTO
MOJYYEHUS] BAAKHEUIIINX BENIECTB

http://www.chemnet.ru
— DIICKTPOHHAS
OMOJIMOTEKA 10 XUMHUH

33

UenoBek B MUPE BEMIECTB U MATEPHUAIIOB

http://www.chemnet.ru
— DJIEKTPOHHAs



http://www.chemnet.ru/
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ITpunoxenue Ne 1
CucremMa olleHUBAHUA 10 XUMHHU

1. OneHka ycTHOIO OTBETA y4aIMXCs

Otmerka "S5'" craBurcs B ciay4ae:

1. 3HaHus, NOHUMaHUs, TTyOUHBI YCBOEHHUSI 00y4aroUMMcs BCero 00bEMa MporpaMMHOI0 MaTepuaia.

2. YMeHusl BBIJIETATH TJIABHBIE TIOJIOKEHHS B U3YYEeHHOM MaTepuale, Ha OCHOBaHMU (aKTOB U MPUMEPOB 00001IaTh, 1€TaTh
BBIBOJIbI, YCTAHABJIMBATH MEXKIPEIMETHBIC U BHYTPUIIPEAMETHBIC CBS3U, TBOPUYECKH MPUMEHSET MMOJTyUYCHHBIC 3HAHUS B
HE3HAKOMOM CUTYaIUU.

3. OtcyTcTBHE OMIMOOK M HETOYETOB MPU BOCIIPOU3BEACHUHN U3YUEHHOT'O MaTepHraa, Py YCTHBIX OTBETAX yCTPAaHEHHUE
OTJIEIBHBIX HETOYHOCTEH C MOMOIIBIO JOTIOTHUTENBHBIX BOIPOCOB YUUTEIS, COOJIIOIEHUE KYJIbTYpPhl YCTHOU peyH.
Ot1meTtka "4'":

1. 3HaHMe BCcero M3y4eHHOro MPOrpaMMHOr0 MaTepuaa.

2. YMeHHU BBIEIATH TJIaBHbIE MOJ0KEHNUS B U3YYEHHOM MaTepHalie, Ha OCHOBaHUH (paKTOB U IPUMEPOB 00001IaTh, e1aTh
BBIBO/Ibl, YCTAHABJINBATh BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSATD IMOJTyUYECHHbIE 3HAHUS HA MIPAKTHKE.

3. He3nauurtenwsHbie (HerpyObie) OMMOKHN M HETOUYETHI IPH BOCIIPOU3BEICHUN U3YYEHHOTO MaTepHaa, COOJI0/IeHHe OCHOBHBIX
paBUjl KyJIbTypbl YCTHON PEUH.

Otmerka "3" (ypoBEeHb NPECTABICHUM, COUETAIOIMIMXCS C DJIEMEHTAMU HaYYHBIX TTOHATHH):

1. 3HaHue ¥ ycBOEHHE MaTepHralia Ha YpOBHE MUHUMAIBHBIX TPEOOBAaHUHN MPOrPaMMBbl, 3aTPYTHEHUE MTPU CAMOCTOSTEITLHOM
BOCIIPOU3BEAECHUHU, HEOOXOUMOCTh HE3HAUUTEIbHOU MOMOIIY MTPENOAaBaTEIS.

2. YMmeHue paboTaTh Ha YPOBHE BOCIPOU3BEACHUS, 3aTPYAHEHUS IIPU OTBETaX HA BUIOU3MEHEHHBIE BOPOCHI.

3. Hanmuawme rpy06oii ommoOKu, HECKOIBKUX HETPYOBbIX MPU BOCIIPOM3BEACHIUN U3YICHHOTO MaTepraia, He3HAYUTEIIbHOE
HECOOII0/IEHUE OCHOBHBIX MPABUJI KYJIBTYPhl YCTHOM pEUH.



Ormerka "2'":

1. 3naHue U ycBOoeHHEe MaTepHalla Ha YpOBHE HUKE€ MUHUMAJIbHBIX TPEOOBaHUN IPOTrPaMMbl, OTAENIbHBIEC MPEACTaBICHUS 00
M3YYEHHOM MaTepuae.

2. OrcyTcTBUE yMEHUH paboTaTh HA YPOBHE BOCIIPOU3BE/ICHNUS, 3aTPYAHEHHSI IPU OTBETAX HA CTAHJAPTHBIE BOIIPOCHI.

3. Hanuune HeCKONbKUX rPpyOBIX OMIMOOK, OOJBIIOr0 Ynciaa HErpyObIX MPU BOCIPOU3BEIEHUN U3YUEHHOI'0 MaTepuaa,
3HAYUTEIBHOE HECOOIIIOICHHE OCHOBHBIX MTPABUJI KYJIbTYPhl YCTHOU PEYH.

4. Her oTBeTa

2. OueHka BBINOJHEHNS MPAKTHYECKHUX (J1A00PATOPHBIX) padoT.

OtMmeTtka "S'" craBHTCH, €CJIH YYCHHK:

1) mpaBUJIBHO ONPENEINI LIENb OTbITA;

2) BBITIOJIHWII pabOTy B MOJTHOM 00BEME C COONTIOACHIUEM HEOOXO0IUMMOI MOCIEA0BATEIbHOCTH IPOBEICHUS ONBITOB U U3MEPEHUI;
3) caMOCTOATENBHO U PAllMOHAIBHO BHIOPAI M TOATOTOBUII JJI ONBITa HEOOXOAMMOE 000pYI0BaHKE, BCE OIBITHI TPOBEI B
YCIIOBUSAX U PEeKUMaxX, 00ECIIEYMBAIOIIUX ITOJyUYE€HHE PE3YIbTATOB U BHIBOJAOB C HAMOOJbIIIEH TOUHOCTHIO;

4) Hay4HO TPaMOTHO, JIOTUYHO OMNucal HaOIoIeH s U chOopMyTUPOBAI BEIBOABI U3 OMbITa. B mpencTaBieHHOM OTYeTe
MPAaBWJIBHO M aKKYpPATHO BBIMIOJIHIII BCE 3aMUCH, TAOJIUIIbI, PUCYHKHU, TPa(UKH, BEIYUCICHUS U CJETal BHIBOJIBI;

5) IposIBIISIET OPraHU3AIMOHHO-TPYIOBbIE YMEHUS (TIOIIEP)KUBAECT YUCTOTY pabodyero Mecra u mopsI0K Ha CTOJIe, IKOHOMHO
UCIIOJIB3YET PACXOIHBIE MATEPUAIIBI).

7) 3KCHEPUMEHT OCYILECTBIISIET IO IJIaHy C YY€TOM TEXHUKHU O€30MacCHOCTU U IMpaBUJl pabOThI C MaTepHaaMu U 000PYJOBAHHUEM.
Ot1MmeTka "4'" cTaBUTCS, €CJIM YYE€HUK BHINOJTHWI TPeOOBaHUA K oueHke "'5", HO:

1. omBIT MPOBOJMII B YCIIOBUSX, HE 00€CIIEUUBAIOIINX IOCTATOYHON TOYHOCTH U3MEPEHUI;

2. unu OBLIO TOMYLIEHO JIBA-TPHU HENOYETA;

3. mim He 0oJiee OJTHOM HEerpyOol OMMOKH U OJHOTO HEJ0YeTa,



4. UM HKCTIEPUMEHT NPOBEJIEH HE MOJHOCTBIO;

5. UK B ONIMCAHUM HAOIOJECHUIN U3 OTbITA IOMYCTHUJI HETOUHOCTHU, BHIBOJIBI C/EJIANl HETIOJHBIE.
OtmeTtka "3" craBuTCS, €CJIH YYCHHK:
1. mpaBWIILHO OTIPEEUI 1IeJIb OIbITA; PA0OTY BBIMOJHSIET MPABUILHO HE MEHEE YeM HAMOJOBUHY, OJHAKO 00bEM BHITIOJIHEHHOM
YJaCTH TaKOB, YTO IMO3BOJIAET MOJYYUTh PABWIBHBIC PE3YJIBTATHI M BBIBOJIBI TI0O OCHOBHBIM, MPUHIIAITAATLHO BAXKHBIM 3a/1a4aM
paboThI;
2. wim no00p 00opya0BaHMUs, 00BEKTOB, MATEPUAJIOB, a TAKXKE PAOOTHI 10 HAYaATy OIBITA MIPOBEN C TOMOIIBIO YUUTEJIS; WU B
XO0/I€ MPOBEJICHUSI OTIbITA U U3MEPEHUN ObUTH JOMYIICHBI OTMOKHU B OMMMCAHUU HaOM01eHUH, (DOpMYJIUPOBAHUH BHIBOIOB,;
3. ONBIT MPOBOJUJICS B HEPAIIMOHAIBHBIX YCIOBUSX, UTO MIPUBEIIO K MOTYUYCHHUIO PE3YIBTATOB C OOJIBIIIEH MOTPEITHOCTHIO; UITH B
oTuére ObUTH JOMYIIEHBI B OOIIEH CIIOKHOCTH He 0oJiee IBYX OMUOOK (B 3aMUCIX CIUHUI], U3MEPECHUSIX, B BEIUUCICHUSX,
rpadukax, TabauIax, cxemax, U T.J1.) He TPUHIIMIINAIBHOTO JIJIs TAaHHOW pa0OoThl XapaKTepa, HO TMOBJIUSBIINX HA PE3YyJIbTaT
BBITIOJTHEHUS;
4. nomyckaeT rpyOyo omuOKy B X0Ji€ IKCIIepUMEHTa (B 00bICHEHHH, B 0)OPMIIEHUH pabOThI, B COOIOIEHUU TTPABII TEXHUKU
0e30macHOCTH MpH paboTe ¢ MaTepuaiaMu U 000pyI0BaHUEM ), KOTOpAasi UCTIPABIISETCS 10 TPEOOBAHUIO YUHUTEIIS.
Otmerka "2'" cTaBUTCS, €CJIM YUCHHK:
1. He onpeenuyI CaMOCTOSITENBHO 1€ OIbITA; BBIMOIHUI paboTy HE TOJHOCTHIO, HE TOATOTOBUII HY)KHOE 000pyI0BaHUE U
00BEM BBITIOJIHEHHOM YacT paboThl HE MO3BOJISAET CAENATh MPABUIBLHBIX BHIBOJIOB;
2. WK OTIBITHI, U3MEPEHHUSI, BRIYUCIICHHUS, HAOIIO/IEHUS MPOU3BOAMINCH HETIPABUIIBHO;
3. wiu B X0/i¢ pabOThI ¥ B OTYETE OOHAPYKIIKCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUCHHBIC B TpeOOBaHMIX K OorleHKe "3";
4. nomryckaet jiBe (u 6osiee) rpyObie OIMOKH B XOJ€ YKCIIEPUMEHTA, B 00BSICHCHHH, B OOPMIICHHH pabOThI, B COOJIIOICHUN
MIPaBWJI TEXHUKH 0€30MaCHOCTH IIPH pado0Te C BEIIECTBAMH U 000PYI0BaHUEM, KOTOPBIE HE MOKET UCIIPABUTH JIAXKE TI0
TpeOOBaHUIO YUUTEINS.

3. OneHka caMoOCTOSITeIbHBIX MMCbMEHHBIX U KOHTPOJBLHBIX PadoT.

OtMmeTka "5" craBUTCS, €CJIH YYEHHK:



1. He UMeeT OIUNOOK

2. nonyctuia He 0osee OJHOro HeJ0YeTa.

Otmerka "4" cTaBuTCsl, €CJIM Y4EHHK BBINOJHII PA00TYy NOJTHOCTHIO, HO JOIYCTHJI B HEWl:

1. He 6onee oHOM HETPYOOH OMIMOKK U OJHOTO HEJIOUETA;

2. unu He 6oJee ABYX He10YETOB.

OtMmeTka ""3" cTaBUTCS, €CJIM YUYEHUK MPABUIBHO BBITIOJIHUI HE MeHee 2/3 paOoThl WU AOMYCTHII:
. He OoJiee ABYX IpyOBIX OIIMOOK;

. uJM He OoJsiee 0HOM rpy0oil U OAHON HErpyOOl OMMOKHK U OJJHOTO HEI0YeTa;

. UJM He 0oJiee IByX-TpeX HerpyObIX OMIMOOK;

. IJI OJTHOM HerpyOoil OIMOKY U TPEeX HEJJOUETOB;

Dn B~ W N =

. WJIY TIPX OTCYTCTBUU OIIMOOK, HO MPU HAJIMYWHU YETHIPEX-TISITH HEJJOUETOB.
OtmeTtka "2'" craBUTCS, €CJIH YYCHHK:
1. TOMyCTHIT YUCIO OMIMOOK U HETOUETOB IPEBOCXOSIIEE HOPMY, ITPU KOTOPO MOXKET OBITH BhICTaBJIeHA olleHKa "3";
2. WY €CJIH MPABUIILHO BBIMOJIHUI MEHEE MOJOBUHBI PAOOTHI.
4. OueHka yMeHMH peliaTh 3a1a4u
Otmerka "5'" craBuTCS, €CJIM YUCHHK:
B 0()OPMIJICHUH U PEIICHUHU HET OMMOOK, 3aj1aua pericHa.
OT1MeTKa «4» CTaBUTCSH, €CJIN YUCHUK:
B 0(pOPMJICHUU U PEIICHUU HET CYIECTBEHHBIX OIIMOOK, HO €CTh HETOYHOCTH, 3a/1aua PellleHa.
OT1MeTKka «3» cTaBUTCSH, €CJIU YYCHHK:
B 0()OPMIIEHHU €CTh HETOUHOCTH, JOIYIIEHA CYIECTBEHHAas OIMOKa B pacyeTax.
OTMeTKa «2» CTAaBUTCSH, €CJIU YYCHHK:
MMEIOTCS CYIIECTBEHHbIE OLTHOKH B 0()OPMIICHUH, IOTHYECKOM PACCYKJICHUU U PEIICHUN.

5. OneHka TecTOBBIX padoT



Jl1s mepeBoa 6aJI0B B TPAJUIIMOHHYIO IIKOJIBHYIO OTMETKY MCIIOIB3YETCs CIIeNYIoIas IIKana;
Otmertka "5" craBuTCS, €CJIU:

BeIojiHEHO 80-100%

Ot1meTka «4» cTaBUTCS, €CJIU:

BhITOJIHEHO 60-79%

O1meTka «3» cTaBUTCS, €CJIU:

BeIOHEHO 40-59%

OT1meTKa «2» CTAaBUTCS, €CJIU:

BBITTIOIHEHO MeHee 40%

6. Onenka Tecrta mo EI'D
5-72 6 -1000 ( 72%-100%)
4-55-71 6 (55-71%)

3-366-54 6 (36-54%)

6. HopMbl OLIEHKH MYJIbTHUMEINIHON Mpe3eHTAIMU

CO3/IAHHUE MakcumanvHnoe Koiuuecmeo 06ai106
CJIAH/IOB

TuTyabHBIN ClANA C 5
3aroJIOBKOM

MubaumaibHOe 5
konyectso — 10
CIalI0B

Ucnons3oBanue 5
JTIOTIOJTHUTEILHBIX




a¢dekroB PowerPoint
(cmeHa cnaioB, 3BYK,

rpadukn)

Hcnonp3oBanue
a2 PeKkToB aHUMAIUU

BcraBka rpadukoB u
TabJIUI

Bb1BoibI, 000CHOBaHHBIE
C HaAYYHOHM TOYKHU
3peHusl, OCHOBAaHHbIC HA
JAHHBIX

10

TekcT xopouio HanMcan
1 chOpMHUPOBAHHBIE
UJEU ICHO

10

Cuaiiael mpeACTaBICHBI B
JIOTUYECKOU
IMOCJIENOBATEIILHOCTHU

10

Kpacusoe
odopmIIeHHE
MIPE3CHTALINN

OO01me 6auIbl
OxoHuaTeIbHas OLICHKA

60




«5» - 55 — 60 GamoB
«4» - 45 — 54 6amna
«3» - 30 — 44 6amia
«2» - menee 30 6amioB

7.0ueHMBaHNeE MPOEKTA

Tadauuna 1. KpurepuajJbHOe OLleHUBAaHHME MPOEKTA B LEJIOM.

bamsl Kpurepuu u ypoBHUr

HCJ’ICHOJ’IaFaHI/Ie U INIAHUPOBAHUE

0 Lens He chopmynupoBaHa
5 Omnpenenena 1eab, HoO He 0003HAYEHBI IMyTH €€ TOCTHKEHUS
10 OmpesiernieHa U SICHO OIMCAHA IeJTb, M MPEJICTABIICHO CBSI3HOE OIMCAHKE

€€ TOCTHKEHUA

CoOop nundopmanuu, onpeneneHue pecypcon

0 BoAbIMHCTBO HCTOYHUKOB UH(GOPMAIIMH HE OTHOCUTCST K CYTH PaOOTHI

5 PaGoTa comepkutT orpaHM4eHHOE KOJIMYECTBO HH(OpMAITUHU U3
OTPaHUYCHHOTO KOJUYECTBA TOJIXOIAIINX UCTOUHUKOB




10

PaGora cogepKuT 10CTaTOYHO MOJIHYIO HH()OPMALIHIO, UCIIOJIB30BaH
HIUPOKHUNA CIIEKTP MOAXOASAIINX HCTOYHUKOB

O0ocHOBaHHE aAKTYaJILHOCTH BbIOOPA, aHAJIN3 UCIIOJIb30BAHHBIX
CpelIcTB

bonbmas yacte pa6OTBI HC OTHOCHUTCA K CYTHU ITPOCKTA, HCAACKBATHO
HOIIO6paHBI HCITIOJIb3YCMbIC CPpCACTBA

B pa60Te B OCHOBHOM AOCTHUI'aIOTCA 3asBJICHHBIC LICIIN, BBI6paHHBIe
CpeaACTBA OTHOCUTCIIBHO IMMOAXOOAIINEC, HO HEAOCTATOYHDbI

10

PaGota nenoctHast Ha BCEM NMPOTSKEHUH, BEIOpAHHBIE CPEICTBA
UCIOJIb30BaHbl YMECTHO U 3 (HEKTUBHO

AHaJIN3 U TBOPYECTBO

Pa3mpinieHus: onucaTeabHOTO XapaKTepa, HC UCII0JIb30BaAHbI
BO3MOKHOCTH TBOPYCCKOI'O I1I0AX0aa

Ectb monbiTKa K Pa3MBIIIJICHUTIO U JIMYHBIN B3rJAAa Ha TCMY, HO HCT
CepBéSHOFO aHalJin3a, UCII0JIb30BaHbI 9JICMCHTLI TBOPUYCCTBA

10

JInunbie PasMBIINUJICHHA C 9JICMCHTAMUA aHAJIMTUYICCKOI'O BBIBO A, HO
aHaJIM3 HCJOCTAaTO4YHO FHY6OKHﬁ, HCIIOJIb30BaH TBOp‘-IeCKI/Iﬁ moaxon




15 ['myGokue pa3mbliieHus, COOCTBEHHOE BUJICHUE U aHAIU3 UJICH, U
OTHOLLIEHUE K HEN
Opranmn3anusi IMCbMEHHOM YacTH
0 [TuceMeHHast paboTa MI0X0 OPraHUu30BaHa, HE CTPYKTYUPOBaHA, €CTh
OLINOKH B 0O(hOPMIICHUH
5 PaGoTa B OCHOBHOM yIOpsii0UY€Ha, YJEIEHO BHUMaHHe 0()OPMIICHUIO
10 Yérkas cTpykTypa Bcell paboThl, IpaMOTHOE O(popMIICHHE.
AHaJN3 mpouecca ¥ UTOrOBOr0 pe3yJibTaTa
0 O0630p mpeacTaBiIseT cOO0M MPOCTOM Mepeckas mopsaKa padoTs
5 [TocnenoBaTenbHBIA 0030p pabOTHI, aHANN3 1IeJIel U pe3yJibTara
10 HcyepnbiBaromuii 0630p paboThI, aHAIIN3 1I€JIM, Pe3yJIbTaTa u
NpOOJIEMHBIX CUTYalUN
JInuHasi BOBJIEYUEHHOCTH U OTHOIIIEHHE K padore
0 PaGota ma6ioHHas, Mano COOTBETCTBYIOIIAs TPEOOBAHUSM,
MPEABSABISIEMBIM K IPOEKTY
5 PaGota oTBeuaeT 60IBIIMHCTBY TPEOOBaHMI, B OCHOBHOM

CaMOCTOATCIbHAasA




10 [TosTHOCTBIO caMOCTOSITENbHASI paboTa, OTBEYAroUasi BCEM TPEOOBAHUSIM.

Tabauna 2. KpurepuajibHoe OlleHUBAHME JO0KJIAIA IPOEKTA
bausl Kpurepun u ypoBHU
KauecTBoO n0KI212

0 KoMmno3unus noknaga He BBICTPOEHA, padoTa U pe3yJsibTaThl, He
IPEeJICTABIICHBI B MOJHOM 00BEME.

1 Kommnozunus noknaza BeICTpoeHa; paboTa u €€ pe3yinbTaThl
Npe/ICTaBIIEHbI, HO HE B TIOJIHOM O0BEME.

2 Kommnozunus nokinaga BeICTpoeHa; paboTa u €€ pe3ynbTaThl
IpeJICTaBIIEHBI IOCTATOYHO MOJIHO, HO peyb HEeyOeIuTeIbHa.

3 BricTpoena koMmo3uius 10Kiaaa, B HEM B TIOJTHOM 00BbEME
npejcTaBiieHa paboTa u e€ pe3yabTaThl; OCHOBHBIEC MO3HUITUHN MPOEKTA
apryMeHTHPOBAHbI; YOSIUTEIHLHOCTh PEYH U YOSKAEHHOCTh OpaTopa.

O0béM u riryOMHa 3HAHUM 110 TemMe

0 Jloxmamuuk He o6magaeT OONBIIUMH U TTTyOOKUMHU 3HAHHUSIMU TI0 TEME;
MEKIIPEIMETHBIE CBSI3H HE OTPAXKEHBI

1 Jloknaauuk mokasaj 00JabIIoN 00hEM 3HAHMM 10 TeME, HO 3HAHUS




HCFJ’IY6OKI/IC; MCXKIIPECAMCTHBIC CBA3HW HC OTPAKCHBI.

Jloxnaguuk mokaszai 00Jb110i 00bEM 3HAHMM MO TeMe. 3HAHUS TIIyOOKHUE;
MEXIPEIMETHBIC CBS3H HE OTPAKCHBI.

Jloxnaguuk mokaszaj 00110l 00bEM 3HaHUH IO TEME, 3HAHUS TIIyOOKHUE;
OTpakKCHBI MEKITPEIMETHBIC CBSI3H.

IIeparornyeckasi OpueHTALUA

Jloknaquuk nepeja ayaAuTopuei Aep>KUTCs HEyBEPEHHO; PErIaMeHT He
BbIJIEpKaH, HE CMOT yJIep>KaTb BHUMaHUE ayJJMTOPUU B TEUEHUE BCETO
BBICTYIIJICHUS; MCTIOJIL30BAHHBIE HATJISITHBIE CPEJICTBA HE PACKPHIBAIOT
TEMBbI pabOTBHI.

JIoKJTaiuuK Oep>KUTCA Nepes ayJuTopuel yBEpeHHO, BbIIepKaH
pErjlaMeHT BBICTYIUICHHUS; HO OTCYTCTBYET KyJIbTYpa peuu, He
UCIIOJIb30BaHbl HATJIAIHBIE CPEJICTBA.

JIoKnaquuK Jep KUTCS TIepe]] ayAuTOPUeH YBEpeHHO, 001a1aeT
KYyJbTYPOU peuH, UCIOIb30BAIINCH HATJISIHBIE CPENICTBA, HO HE
BBIJIEPKAH PETJIAMEHT BBICTYILICHHUS, HE YaJIOCh y/IepXKaTh BHUMAaHHE
ayIUTOPUU B TEUEHUE BCErO BBICTYILICHUS.

Jloknagurk 00J1afaeT KyJbTYPOU peur, YBEPEHHO IEPIKUTCS Tepe]]
ayJUTOPHUEN; MCIIOJIb30BAJIUCH HATIISIAHBIE CPEJACTBA; PETJIAMEHT
BBICTYIIJICHUS BBIJICPKAaH, B TEYEHUE BCETO BBICTYIUICHUS YIEP>KHUBAJIOCh




BHMMAaHUE ayJUTOPUHU

OTBeThI HA BONPOCHI

He na€r orBera Ha 3a1aHHbIE BOIIPOCHL.

OTBeThI Ha BONPOCHI HE TOJIHBIE, HET YOEIUTEIbHOCTH, OTCYTCTBYIOT
apryMEHTHI.

I[OKH&II‘H/IK Y6CI[I/ITCJICH, I[aéT IMOJIHBIC, APTYMCHTUPOBAHHBIC OTBCTHI, HO
HC CTPCMUTHCA PACKPBITH Y€PEC3 OTBCTHI CUJIBHBIC CTOPOHBI pa60TBI,
MMOKa3aTh €€ 3HAUMMOCTb.

I[OKJ'I&}I"II/IK Y6GJII/ITCHCH, )IaéT IMOJIHBIC, ApPT'YMCHTUPOBAHHBIC OTBCTHI HA
BOIIPOCHI, CTPCMUTCS HUCIIOJIBb30BATb OTBCTHI IJISA PACKPBITUA TEMBI U
CUJIIBHBIX CTOPOH pa6OTLI.

I[eJ'IOBbIe H BOJIEBbIC KaYeCTBA JOKJIAAYHKA

JIoKIaq9iK HEe CTPEMHUTCS TOOUTHCSI BBICOKMX PE3YIbTATOB, HE UIIET HA
KOHTAaKT, HE FOTOB K JUCKYCCHUH.

JIoKJIaTuUK KeJTaeT TIOCTUYb BEICOKUX PE3YyJIbTaTOB, TOTOB K JUCKYCCHH,
HO BeJIET €€ ¢ ONMMMOHEHTaMH B HEKOPPEKTHOU (popme

HOKH&I{‘-II/IK HC CTPCMUTHCA K JOCTUKCHHUIO BLICOKHUX PC3YJIbTATOB, HO
I[O6pO}KeJ'IaTCJ'ICH, JICTKO BCTYIIACT C OIIIIOHCHTAMHU B THAJIOT.




JIoKIaquuK MPOSIBISICT CTPEMIICHHUE K JOCTHKEHUIO BRICOKUX
pE3yJIbTATOB, TOTOB K IUCKYCCHHU, TOOPOKETATENEH, JIETKO UJIET Ha
KOHTAKT.

Tadauna 3. KpurepuajbHoe OeHUBAaHUE KOMIILIOTEPHO MPE3eHTALMH.

basne Kpurepuu u ypoBHU
NupopmanuoHHas HArpy3Ka cJaiaoB
0 He Bce cnaiinpl nMeroT nH(OOPMAIIMOHHYIO HATPY3KY
1 Kax b1t cnaiin umeet nHGOPMAIIMOHHYIO Harpy3Ky
CoburoneHue nmoc/ie10BaTeJIbHOCTH B H3JI0KEHUH
0 He cobmrogaercst mociie1oBaTeIbHOCTD B U3JI0KEHUU MaTepuana
1 Cobumronaetcst mocae10BaTeIbHOCTh U3JI0KEHUS MaTepraia
[{BeTOoBOE 0(popmIiIeHME CIalI10B
0 B odopmiiennu ciaitioB UCTIOIB3YETCSt OOJBIIIOE KOIUYECTBO IIBETOB
1 KonudecTBo 11BETOB, MCITOJIB30BAaHHBIX JUTsl ODOpMIICHHS Cliaiifa,

COOTBETCTBYET HOpME (HE OoJiee TPEX)




IHondop mpugra

Benunuuna mpudra, coueranue mpu@ra He COOTBETCTBYET HOPME

Benuuuna mpudra, coueranue mpudra COOTBETCTBYET HOPME

Tadauubl 1 rpaguxn

Tabnuipl u rpaduxu coaepxkar u3obTok nHGopmanuu. [oxo yntaemsl

Tabnuipl U rpaduku coepkaT HEOOX0IUMYI0 HH(OPMAIIUIO, XOPOIIIO
YUTAEMBbI

KapTtsl

OTcyTCcTBYeT Ha3BaHUE KapThl, HC YKa3aH MacIlTad, yCIOBHBIC
0003HaYEeHUS

KapTa HMCCT HAa3BAHUC, YKAa3aH MaCH_ITa6, YCJIOBHEIC 0003HaUYCHMS

NasrocTpanuun

Nnmoctpanun, pororpaduu He coaepxkaT HHOOPMALIHUIO IO TEME

Wnnroctpanuu, pororpaduu comepxaTt HHGOPMAIIHIO TIO TEME

AHUMaNuA

MermaeT BocipusATHIO HHPOPMAIIMOHHON HATPy3KH CIAN 0B




1 VYcunuBaeT BocnpuaTHE HHPOPMALMOHHON Harpy3KH claioB

My3bIKaJbHOE COIIPOBOXKICHUE

0 MemaeT BocpusTHIO HHPOpMaLUu

1 YcunuBaeTt BocnpusTHe HHPOpMaLUu

O0BbEM IIIEKTPOHHOI NPe3eHTALNU

0 O0bEM npe3eHTaly npeBbiaeT HopMy — 7M6O

1 O0bEM npe3eHTaIi COOTBETCTBYET HOPME

Bce I'pYIIIIbI HABBIKOB, IIPCACTABJICHHLIC B Ta6JII/IIlaX — 9TO HCCquaﬁHBIﬁ Ha6op, a BJIEMEHTHI CUCTEMBI. ECIIN UCKIIOUNTh
XOTs OBI OJIHH J2JICMCHT, CUCTCMaA yq€6HOﬁ ACATCIIBHOCTHU PACCBIIIICTCA, U, CJICAOBATCIIBHO, ITPOCKT HE MOKCT OBITH BEHITIOJIHEH.

KonndecTBo HaOpaHHBIX yYaITUMHUCS OAJNIOB COOTHOCHM C «5%» 0aJbHOM IIKAJIOH OIICHOK:
- 86 - 100 6ayu1oB - «5»

- 70 - 85 6ay1oB - «4»

- 50 - 69 GamoB —«3»

B coOoTBETCTBMM C MEXaHHW3MOM KPHUTEPUAJIHLHOTO OILICHUBAHUS HEY/OBICTBOPUTENbHAS OIICHKA y4EeOHOTO MPOEKTa
JI0JI’KHA OBITH BBICTABJICHA B CICIYIONIUX CITydasX:

-0TKa3 OT UCIIOJHCHUA IIPOCKTA,



-HET MPOJYKTa (= HET TEXHOJIOTUUECKOU (ha3bl MPOEKTa);

-HeT oTuéTa (= HeT pediiekcun);

-HET Mpe3eHTAlNH (= HET KOMMYHHKAIIUH ),

-IPOEKT HE BBIMIOJHEH K CPOKY (= HET OpraHU3allMOHHBIX HABHIKOB);

-POEKT BBITMIOJHEH 0€3 yuéTa UMEIOIIUXCS PECYPCOB («XPOMAIOT» OpraHU3alMOHHBIC HABBIKH ).

OueHnBaHue Yy4eOHBIX TMPOCKTOB C TIOMOIIBID METOJMKHA KPUTEPUATHLHOTO OIEHUBAHUS TIO3BOJISIET CHATH
CyOBEKTUBHOCTH B MOJIy4aeMbIX orleHKax. [locie Toro, kak 0asuibl 3a MPOEKT BLICTABJICHBI, YICHUKY CIEIYET JaTh BO3MOXKHOCTh
MOPa3MBIIUISITE. YUTO JIMYHO €My Jajio BBIMOJHEHHUE JTOr0 y4eOHOro 3aJaHMsi, YTO y HEro He IMOJYYUIIOCh U TMOYeMy
(HemoHMMaHKe, HEYMEHHUE, HEJOCTaTOK MH(pOpMAIU U T.J.); €CIU OOHAPYKUIUCh OOBEKTHUBHBIC TPUYMHBI HEY/1au, TO KaK HX
cienyeT n3bexarb B OyAyleM; eciid BCE MPOIIO YCIENIHO, TO B YEM 3aJI0T 3TOro ycrnexa. BakHo, 4TO B TAKOM pa3MbIIUICHUH
ydaliuecs: yuyarcs aJleKBaTHO OIEHUBATh ce0s U JPYTHX.
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