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MNOACHUTEJBbHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YypPOBHE CpPEIHETO O0O0mIero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit ®enepaunmn», TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMBbI  CpeHero o0OIero oOpa3oBaHUs
(®OIT  COO), npencraieHHbIXx B  dDeaepabHOM  TOCYJIapCTBEHHOM
obpazoBarenbHoM cTangapte COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeaMera «XHUMHsS» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanyy, peanu3ylOMUX OCHOBHBIE 00pa30BaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX TMoOJNOXkeHUM «Crpareruu pa3BUTHs BocnuTaHusi B Poccuiickoi
@epnepanuu Ha nepuoa a0 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/J0B K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1mieil crpareruu 00y4eHHsl, BOCIUTAHUSA U Pa3BUTHUSI 00YyYaIOIIUXCS CPEACTBAMU
yuebHoro npeameta «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
collepXaHus, Pe3yJbTaTOB OO0y4YyeHHUs M TpeOOBaHUH K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHU3aIliy, SBISETCI HEOTHEMJIEMOM YacThl0 WX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYIIHUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHMs. OTH LIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U 001IEH KYIbTYPHI
YeJloBeKa, a TakKe HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBI0 M MpUPOJHON cpeae. Peamusyercs Xxumuueckoe oOpa3oBaHUE
00yJaroIMXcsi Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHusl Cpe/ICTBAMU Y4EOHOTO
npeaMeTa «XHUMHS», COJIEpPKAHUE M TOCTPOCHUE KOTOPOTO OIPEAEIECHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenupuKd HAyKH XUMHH, €€ 3HAYCHHUS B
NO3HAHWU TPUPOJBI U B MaTE€pUAIbHOW >KM3HU OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1ened W NPUHIMUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero odero oopaszoBanus B Poccuiickoit denepanuu.

XuMHUS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyIi0 pojb B
COBPEMEHHOW IUBUJIM3AIMU, B CO3/IaHUM HOBOM 0a3bl MAaTepHAIbHON KYJIBTYpHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHATLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJOCTHOIO MPEJICTABICHU 00 OKpY)KaloleM MHUpPE KaK O €IUHCTBE
IPUPOJIbI U YEJOBEKa, KOTopoe (popMmHpyeTcs B XMMUU Ha OCHOBE MOHHMMaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aHMOCBSI3U MEXAY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00IaCTAMU MTPUMEHEHHUS.



TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMbBIM YCIOBHEM YCIICIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
co3ujaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTMI HallpaBjeHa Ha pELICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPIreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON 0€30IMaCHOCTH M OXPaHbI 3/I0POBBSI.

B cooTrBercTBUM C OOIIMMU MHENSIMH U NPUHIUIAMU CPETHEro OOIIEero
obpasoBanus cojepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI YPOBEHD
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYyMa, IPOJOJKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnstomuMu — nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30BbIe  KYpChI  —
«Oprannueckass xumuss» U «OOIlasgs ¥ HEOpPraHUYecKas XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOIl HAyKH: cUCTEMaA
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHWU U3 OO XUMHUH) U
OpraHn4yeckom xumMuv. OOpMUPOBAHUE JAHHOM CHCTEMbl 3HAHUW NPU HU3YYCHUU
npeaMera o0ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPUI XUMHUH.

CrpykTypa coaepxkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUus» cPOopMHUpOBaHa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TMOJXO0Ja K H3Y4YCHHIO Yy4eOHOro wmarepuana u oOyCIIOBJIECHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HAa  ONPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ECKOM XHMHHM BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHSI OPTaHUYECKUX
COCAMHEHHI, a TakK€ Ha YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
IpeJCcTaBlIeHUd O cTpoeHuHu BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COCIMHEHUNW. B Kypce OpraHM4eckol XHMMHUU IIOJyYarOT pPa3BUTHUE
copMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs MMEPBOHAYAIILHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHHUS, O XUMHUECKOW PEAKIIUH.

[Tox HOBBIM yrioM 3peHuss B mnpeameTe «Xumus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs M3yYEHHbIH HAa YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan Hu (PaKTOJIOTMYECKUE CBEJIEHUSI O BellecTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIasi ¥ HeopraHuuecKas
XUMHSD»  00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOA0JIOTMUECKUX MO3MIIMM,
rIy0)XKe TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3akoHa — OT
000011ar011IeH 10 0OBSICHAIOIIEH U TPOTHOZUPYIOIICH.



Enunasa cucrema 3HaHUMK O BaXKHEWMIIMX BELIECTBaX, UX COCTaBE, CTPOCHUH,
CBOWCTBaX M NPUMEHEHHH, & TAKKE O XMUMHUYECKHX PEAKUMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEeKaHusi JomnoiHsercss B Kypcax 10 m 11 kmaccoB
JIEMEHTAMHU COJEP)KAHMS, HMEIOIMIMMHU KYJbTYPOJOTHMYECKH W IPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aWMOCBS3M XHMHH C
IPYrMMU HayKaMH, PacKpbIBalOT €€ POJib B IIO3HABATEIBHOM M MPAKTUYECKOU
NEeATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K MPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OpUMEHATh €€ JJId TONOJIHEHUS 3HAHUM, pELIEeHUS WHTEUIEKTYalbHbIX U
HKCIIEPUMEHTAIbHBIX MCCIEeI0BATENbCKUX 3a7a4.B 1enom conaepkanue yueOHOro
npeaMera  «XHUMHsSD»  JAaHHOTO  YPOBHS  M3YYEHMSl OpPUEHTHUPOBAHO  Ha
dbopMupoBaHHE y 0O0YyYaroOmMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi TTOHWMaHUS
bunocodckux uaeH, TakMX Kak: MaTepuaibHOE €JIMHCTBO HEOPraHMYECKOro M
OpraHUYECKOTO0 MUpa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTh MPHUPOJHBIX SABJICHUA MYyTEM HKCIEPUMEHTA U
pelIeHHsT TMPOTUBOPEUMH MEXKAY HOBBIMM (akTaMd U TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaK)Ke MpoOJieM cOepexeHUs: IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B miaHe pemenus 3agad  BOCHHMTAHMS, pa3BUTUS H  COLMAIM3ALUU
0o0y4Jaromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMNPEICICHUIO
COJlep’KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4€OHBIX JEHCTBUN, HUMEKIIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUAOB JACSATENBHOCTU: PpEIICHUS NpoOsieM, TOHUCKA, aHajau3a M
00paboTKku nHpopMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OIBITAa MPAKTUYECKON
U HCCIIEJOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHH.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIETro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEACIICHUN
COZIEpKATEJIbHONM XApaKTEPUCTUKU IEJIed HW3Yy4YeHUsT NpeIMETa HaIlpaBJICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPATUIIMOHHO MpU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIIbHOCTH YEJIOBEKAa M KAaK OAHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K OIPEACIICHUIO LI HW3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIAaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMU LEISIMU H3y4Y€HUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTes:

e (opmMupoBaHME CHCTEMBl XUMWUYECKMX 3HAHUW KAk  BaKHEHIIICH
COCTaBIIOUIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH



JeKaT KIFOYEBbIE MOHATHSA, PyHIAMEHTAIBHBIE 3aKOHBI U TCOPUH XUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHWE W TOHUMAHHUE CYIIHOCTH TOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIJICHHE C HMCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

o (opmMupoBaHUE U pa3BUTHE MPEICTABICHNN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECCTB W XUMHYECKHX peaklui, HEOOXOMUMBIX ISl TPHOOpETEHUs
YMEHHA OpPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBJICHHIA,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTIOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHU U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHMEM XHMHUYECKOTO DJKCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e301macHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, cofepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4YCHUS
peaMeTa B IporpamMme 1Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obmiero oopazoBanusi. CeroaHs B
NpernoJaBaHUK XUMHUU B OOJBIICH CTENeHW OTHAETCsl  MPEANOYTCHHE
MPAKTHYECKOH KOMIIOHEHTE COJAep)KaHUs OOydYeHHWs, OPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEIbHON OpraHU3alliy, BIAACIOIICTO HE
HAa0OpOM 3HaHWN, a (YHKIHUOHATHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHUS 3HAHUN M NMPUMEHEHUS WX B PEaTbHOU KU3HU
JUTSL peIIeHUS TTPaKTUYECKHUX 3a]1a4.

B cBa3u ¢ 3TUM Tpu M3YYCHHHM TpeAMeTa «XUMHUS» JTOMUHHUPYIOIIee
3HaYeHUE MPUOOPETAIOT TAKUE LIEIH U 3a]]a4H, KaK:

amanTamnys 0O0y4aromuXCcsl K YCIOBHUSAM TWHAMHYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHNI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHHITHIO TPaAaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMHU U UX
IPUMEHEHUEM;

dbopmupoBaHre y OOYYalONMUXCS  KJIFOYEBBIX HABBIKOB  (KITIOUEBBIX
KOMIICTCHIIN), WMEIONINX YHUBEpPCAIbHOE 3HAYCHHUE IS Pa3IUYHBIX BHUIOB
JeATEIIbHOCTH: pelleHUs MpooJieM, Morcka, aHam3a U 00paboTku uHOOpMaInH,
HEOOXOJUMBIX IS TPUOOPETCHHsI OMbITa JAEATEIBHOCTH, KOTOpas 3aHMMAaeT
BOXHOE MECTO B TIO3HAHMM XHWMHH, a TaKXKe i1 OIEHKH C TO3UIUN
DKOJIOTHYECKON OE€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPEILY;

pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUYECKUX
CHOCOOHOCTEHN 00yUaIOIUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIC
3HAHUS 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BAThH
COBpeMEHHBbIC MH(OPMAIIMOHHBIE TEXHOJIOTHH JJII TIONCKA U aHan3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMHUYIECKOTO COJIePIKaHNUS;

dbopMUpOBaHNE U Pa3BUTHE YOOYUAIONINXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO



HEOOXOJMMBI, B YAaCTHOCTH, NMPHU IJIAHUPOBAHUU U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW DPOJM B PEIICHHH TJIOOAIBHBIX MpoOIeM
PaIMOHAIBHOTO MPUPOJIOTIONE30BaHUS, TIOTIOTHEHUSI SHEPTETUUECKUX PECYpCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHONICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
WCIIOJIb30BAHUSL TIOMYYEHHBIX 3HAHWM IS TPUHSATUS TPAMOTHBIX PEIICHUN B
CUTYAIIsX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHHUSIMHU.

B yuebGHOM muaHe cpemHero oOmiero oOpa3oBaHUS TPEAMET «XHUMHU
0a30BOr0 YpOBHS BXOJWUT B COCTaB TmpeaMeTHoW obmactu «EcTecTBeHHO-
HAyYHBICTIPEIMETHI.

OO01iee uncIo 9acoB, OTBEAEHHBIX JIJIS1 M3YUCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B Heento), B 11 kimacce — 34 yaca (1 gac B Hepenio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMeTr opraHnueckoil XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. T€Opus CTPOEHHUSI OPraHUuYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)keHHS. CTpyKTYpHBIE (hOPMYIIbI
OpraHMYeCKUX BemecTB. [omomnorusi, wu3zoMepus. XuMHYECKas CBSI3b B
OPraHMYECKUX COEAMHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o KinaccupUKAIMM OPTaHUYECKHX BemiecTB. HomeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJBl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
O3HAKOMJIEHHE ¢ oO0pas3llaMd OPTaHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OPTaHWYECKUX BEIIECTB, HAOIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUU psa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U MPONUIIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U MPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u meTunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XMMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AIIETHIICH
— MPOCTEHIIMIA TpPeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUEe W
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIPATALINH,
TOPEHMUS ), OJyYeHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiu rajoreHUpOBaHUS U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  uauueckue U  XUMuUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHMueckass CBsSI3b MEXIY YIVIEBOJOPOAAMH, NPHUHAISKAIIUMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NONMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
IEPETOHKAa, KPEKUHI (TEpMUYECKHH, KaTaquTH4ecKuil), nuposu3. [IpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX IMPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ]  YIJIEBOAOPOJOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYEHHE 3TUJICHA

Y U3yYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WIIH MPOTYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpPUMEHEHHE. BoJIOpo/HbIE CBSI3U MEXKIY
MOJIEKyJIaMu cUpTOB. [lelicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YeJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb W  [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOWMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakilds Ha MHOI0aTOMHble cnupThl). [lelicTBue Ha
opranu3M uesnoBeka. [[pumeHeHnne rauuepruaa u STUIICHTIIUKOJIS.

@deHos: CTpOCHHWE MOJEKYJbl, (HU3NYEeCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anpaerunpl U kemouwvl. DopManbaeruja, —aleTalbIeruja: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeJeNnbHbIC KAapOOHOBBIE KHUCIOTH.. MypaBbHHAS W
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U MpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAsI KHUCIOTHI KaK MPEIACTABUTENM BBICIINX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHUCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxkHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCcH(UKAIUS ~ yriaeBoAoB  (MOHO-, JU- U
nosmcaxapuabl). [ roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJACWCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBOopoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. pyKTO3aKAKU30MEPTIIOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHne Kpaxmaia U
nenono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIPOJIuU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
IpoBeJcHUE, HAOIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICHCTBUE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaeruios (OKUCIeHHE aMMUAYHBIM PacTBOPOM OKCHJIa
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumozeiicTBUe Kpaxmana C HOIOM),
POBEJICHUE NMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MJIM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAs U TpETUYHAs CTPYKTypa O€IKOB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
HAOJII0/ICHUE U OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypalus OeKOB IpU
HarpeBaHuM, LIBETHHIC PEAKLIUU OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAUHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEHCALS.

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB U HUX MpEeBpaIleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TMOHATUN, TaK W TOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO1ue ecTeCTBEHHO-HAay4YHbIE NIOHATHUSA: SIBJICHUE, HAYYHBIH (aKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccUu(UKAIMs, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmarepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKUE BETUUYUHBI U €JUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAalMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE H KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
o0oJiouka. DHEpPreTUuecKue ypoBHH, MOAYPOBHU. ATOMHBIE opbOuTamnu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AIIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA M [lepuoanueckor CUCTEMBI
xuMuueckux aneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB IO TpyNmaM U MEpPHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BellecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATEIBHOCTb.
CrenenpokucieHus. MIOHbI: KATUOHBI U AHUOHBI.



BemnjectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonaTne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKass CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Knaccupukanuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YJHEPTUH MPU XUMHUECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunun Jlelllarense.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie d5ekTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPAILCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux snementoB [l. .
MeHneneeBa», U3yd4eHHE MOJIENCH KPUCTAUIMYECKHX PEMIETOK, HAOIIO/IeHUE U
OTMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3ioKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENEICHUE CPEALl PACTBOPOB BELIECTB
C TOMOUIBIO YHUBEPCAIBHOTO MHAUKATOpPA, PEaKIUU HOHHOIO OOMEHa),
IIPOBEICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETHI C HMCIIOJIB30BAHUEM IOHATHUS «MaccOBas
JTOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  [lonmoxenne HemerauioB B llepuoandeckoit  cucreme
xumuyeckux snemeHToB [[. M. MenpaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duzryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIHMS HEMETAUIOB (HAa MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U HMX  COEAUHEHHM  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCIUHEHU ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. Ilonoxxenne meramnoB B Ilepuoandeckon CUCTEME XHMHUYECKHUX
AJIEMEHTOB 1. n. MeHnpeneena.
Oco0eHHOCTUCTPOCHUSIDIIEKTPOHHBIX000I0UeKaTOMOBMETAII0B. Q0111
¢dbusnueckue cpoiictBa MeTayuioB. CIIaBbl METAJIOB. DJIEKTPOXUMHUYECKUN PsiJ
HANPSHKEHUN METAJIJIOB.

XUMUYECKHE CBOWMCTBA BaXKHEUILMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, almiOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUN.

OO61mue cnocoObl MmonmydeHus: MeTauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YEHHUS BELIECTB W MX MPEBPALLCHHIA:
U3y4YCHUE KOJUICKIINN «MeTauibl U CIUIaBbl», O0pa3lloB HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTANLHBIX 3aja4, HAOJIOJICHWE W ONHCAHHWE JICMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCH]IA ATIOMUHHUS C PACTBOpAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3anaumn.

Pacuétel maccel BemecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KU3Hb

Ponp xumum B oOecriedeHHH 3KOJIOTHYECKOW, SHEPTETHUECKOW W THINECBOU
0e30MacHOCTH, Pa3BUTHUM MeAUIMHBL. [loHATHE O Hay4dHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJyYECHUs BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepualibl JJsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
yIaoOpeHwusl.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO HCIIOIb30BAHUS MPEMapaToB OBITOBOW XUMUU
B [IOBCEIHEBHOM KMU3HHU.

MexnpenMeTHbIE CBA3H.

Peamu3anmss  MeXNpeaIMETHBIX  CBsI3ed IPU  HM3yYEHHMH OOIIed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYyYHbIX [MOHSATUH, TaK U TOHITHH, SBISIOMIMXCA
CHUCTEMHBIMU JJISI OTIEIBHBIX PEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4dHBINH (DakT, rumoTes3a, 3aKOH,
TEeOpWs, aHalnM3, CHUHTE3, KiacCUPUKANKSA, TMEPUOIUIHOCTh, HAOIIOACHHUE,
HKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

@dusnka: MaTepusi, IHEPTHs, MAcca, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEIIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHE BEITUYMHBI U CIMHHIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEILIECTB B OPraHU3MeE.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
pPECYPCHI.

TexHonorus: XuMUYecKasi MPOMBIIUIEHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIBCKOXO3AMCTBEHHOE ITPOU3BOJICTBO, IHIEBAs
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIILIEHHOCTb,  ITPOU3BOJCTBO
KOCMETUYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAaOB,
AJIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00yJarmMMHUCI TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM W TpeAMeTHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEIILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM IOJAXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKOM TpaKJaHCKOM WACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUSA SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yNdbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JTOCTUTAIOTCS B
€AUHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOTO Tpa)XAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH Y  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIUMH  MpoIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJIEHUS JUYHOCTU
00yJarommXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaXaroT
c(hOpMUPOBAHHOCTh OMBITA IIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOMOPSJIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TpPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHWH YYEOHBIX M MO3HABATENbHBIX 3a71a4, BHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IPYIMX IPU aHAIM3€ PAa3IM4YHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUYECTBEHHON XUMHUU;

YBa)XEHUsI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUU U IMPAKTUUYECKOTO
IPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTUXKEHHUS HAyKU €CTh pe3ysbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YYEHBIX U MIPAKTHUKOB;

UHTEpeCa M I103HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
U IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3UIMI HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBOro M Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MUYECKOMYy U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHMMAHUSA UEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€301acHOro MOBEJACHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMpPUBBIUEK (YHNOTpeOIeHUs
aJIKOT0JIs, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCJIEeI0BaTEIbCKON
NESATEIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JpPYrMX BHIAX
NESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUUECKUX 3a/ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YUYEHHIO MPOodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOISIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIWBHUIYAJIbHOW TPAEKTOPUU
oOpazoBanus, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTEeH 00111ecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU II€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHUS KU3HU Ha 3EMIJIE;

NOHMMAaHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCMOJb30BAHUS JOCTHXKEHUM XUMUU IS
pELIEHUs] BOIIPOCOB PAllMOHAIBHOTO MPUPOAOTNIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIUX BpEI OKPYXKaroUEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATH HEOIArOMpPUSTHBIE SKOJIOTHMUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJOTHUYECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
NPaKTHUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON IPAKTHUKY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(GbOpMHpPOBAaHUM PALMOHATIBHOTO HAYYHOIO MBIILIEHUS, CO3/IaHUU IE€JIOCTHOTO
npeacTaBiieHusl 00 OKpyKalolleM MHpE Kak O €IMHCTBE MPUPOJbI U YeJIOBEKa, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM JJs  COBPEMEHHOI
HMBWIN3ALMU: B €€ TyMaHUCTHYECKOM HANPABICHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTepUabHON KYJbTYpPbl, PEIIEHUU TJI00AIBHBIX MPoOieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SIHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B PA3BUTHUHM MEIUIMHBI, 0OECIIEUCHUH YCIOBUM
YCHEIIHOTO TPyAa U SKOJOTWYECKH KOMGPOPTHOM KHU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA Ui aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero MUpa u
IPOUCXOSAIINX B HEM U3MEHEHUN, YMEHUS J1eJaTh 00OCHOBAaHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
peleHust mpo6JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSX;

UHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3luYHbIX cepax mpodheccuoHaTbHOM
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeaMmera «XHMHs» Ha
YPOBHE CpeaHero o01iero 00pa3oBaHms BKIIOYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILITMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHelUpUKy METOIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbI (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0OBAaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYISTUBHBIE), o0ecrneunBaroIne dbopmupoBaHue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHIIUN O0yUaroIuXCs;
CIIOCOOHOCTH oOyJaromuxcs UCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JICUCTBUS B IO3HABATEIILHON U COMAIBHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTHBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH Nno3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONPENEATh LENU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPYU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUI;

BBEIOMPATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBATh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUH), BBIABISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3yEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA30OBHIBATH MOJICIIbHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmylia, ypaBHECHHE XUMHYECKOU
peakiMy — MpU PEIIEHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aJ1ad,
IPUMEHSTh HAa3BaHHbIE MOJEJIbHbIEC NIPEICTABICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiliCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuii;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATETHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3Bl MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mporecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNUSA,
COCTaBJIATH 0OOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHON
NESATEILHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypchl HTEpHETa), aHaTM3upOBaTh WH(POPMAIIUIO PA3IMYHBIX BUAOB U (HOpM
IIpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;



bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEENEHHOTO TUIIA,

npuoOpeTaTh OMBIT MCHOJB30BaHUS HMHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMaJbHYIO  (OpMYy  MpEACTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONBb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJ1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaAeH, (GOPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JACSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIECTB, peaanu3alui yIYeOHOro MpoeKTa U (POPMYIUPOBATH BBHIBOIBI
M0 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/ICHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU A1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEIBLHOCTh, Ompenessis e€¢ Ieau W 3aJadyd, KOHTPOJMPOBATH U TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3ajad, BbIOMpaTh HauOoliee
3 PeKTUBHBIN CMOCO0 HMX pEIICHUS C y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTpaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XHMHU B TIO3HAHUU SIBJICHUU



npupoasl, B (POPMUPOBAHWUU MBINUICHUS] W  KYJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIIEHUS MMPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHHUS K CBOEMY 3JI0POBBIO W MPUPOTHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYECKUN DJIEMEHT, aToM, DJIEKTPOHHAas
0007109Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, DJICKTPOOTPHUIIATEIEHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpaliéHHas), MOJib, MOJSpHas
Macca, MOJIAPHBIH O00BEM, YIJIEPOJHBIA CKeleT, (yHKIHOHAIbHAs TpYIINa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJIE€BOJAOPO/IbI,
KHCIIOPOJ W a30TCOJEpIKAIIUE COSAMHEHUS, MOHOMEp, IMOJHMMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COCIMHEHMUS); TEOPUH U 3aKOHBI (TEOPHUST CTPOCHUS
opranmdeckux BemniecTB A. M. byTiepoBa, 3aK0OH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYCCKUN S3bIK XHMHH; MHPOBO33PCHUYCCKHE 3HAHWSI,
JeXalnue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SBJICHUM, (PAKTOJIOTHYECKHME CBEJICHHUS O CBOWCTBAX, COCTaBE, MOJYYCHHUH W
0€30MacHOM WCIIOJIb30BAHUN BAXKHEHIITUX OPTraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOHN JACATEIBHOCTH YEIIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS TPU
OTIMICAaHUH COCTaBa, CTPOCHHMSI ¥ MIPEBPAIICHUI OPTraHNYECKUX COSTMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
W3TOTABIMBATh MOJICIIA MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WJUTIOCTPALMHA HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpynme COeAWHEHUN (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEp KaIlue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COCIWHEHWs), JaBaTh WM Ha3BaHHS IO
cuctemMatnueckorr HomeHkimarype (IUPAC), a Takxe NMpUBOAWTH TPUBUAIHHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHUYECKUX BEUIECTB (ITUJIEH, MPOINUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHon, GopManbaeru]], aleTalbIerua, MypaBbUHAs
KHCIIOTa, YKCYCHAsI KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TIIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(hOPMUPOBAHHOCTh yMEHUSl ONPENEHATh BHUIbl XUMHUYECKOM CBS3U B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPOMWIEH, alleTUJICH,
Oyramguen-1,3, merunOyramueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJIb,
[IIHMIEepUH, (EHOJ, alleTalbJETU], MypaBbUHAs U YKCYCHas KHUCJIOTHI, IJIIOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSA3b MEXJYy HUMU YPaBHEHHMSIMHU COOTBETCTBYIOIIMX XMMHUYECKHX pPEAKIUN C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTII€BOAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJAHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUMCICHUS TI0 XHUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUI BIAJE€Th CUCTEMON 3HaHWUA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YeMbIX B XHUMHH MPU HU3yUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, N3MEPEHNE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJb30BAHUS XUMUYECKON
nocyAod M J1abopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalIeHHs ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU 1O BBITOJIHEHUIO Ja0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W  BBIIONHATH XUMHYCCKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHMYECKUX BEIIECTB MPU HATPEBaHUH, MOJTyUYCHHE
TWJIEHA M W3yYEeHHUE €ro CBOWCTB, KaYECTBEHHBIC PEAKIMH OPraHUuYECKHX
BEILECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O0OPYJOBaHMEM, WIPEICTABIATH PE3yJbTaThl
XUMHUYECKOTO SKCIIepUMEHTa B (OpMe 3alucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIMpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelICTBa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  IKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEHW IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUSI Ha JKUBBIE OPraHU3MBbl OMNPENACIEHHBIX OPraHUYECKHX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpPAIEHUS WX BPEIHOrO BO3JCHUCTBUSL HAa OPraHU3M
YEJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHWE WCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPpMUPOBAHHOCTh  MPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XWMHU B IIO3HAHUU SIBJICHUU
OpupoAbl, B  (POPMUPOBAHUU MBIUUICHHS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOITOJIATAIOIIME MOHATUS (XUMHUYECKUN 3JIEMEHT, atoMm, u3oTom, S-, p-, d-
AIIGKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJia, MOJIb, MOJIAPHBIH OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHMS, XUMUYECKAs CBS3b
(KOoBaJIeHTHAas!, MOHHAsI, METAILIMYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl pELIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJHUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEaklUHH, XHUMHYECKOE PABHOBECHE);TEOPUM M 3aKOHBI (TEOpHUs
AJIEKTPOJIMTHYECKON JaucconManuu, nepuoauueckuy 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUSl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpAIICHUS] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN $3BIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIKAUIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XMUMHYECKHX SIBICHUU, (PAaKTOJIOTUYECKUE CBEIECHUS O CBOMCTBaX,
cOCTaBe, MOJIyYeHUU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEHIINX HEOPTraHMUECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHI BBISBIIATh XapaKTEPHBIC NPHU3HAKHA TOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHIATHUS NpPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U X IIPEBPALLCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BaTh XUMHUYECKYI) CUMBOJIHKY IS
cocTaBieHuss (HOpMyn BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cuctemarnueckyro HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTACIIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX PaA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJICHTHAs, NOHHAs, METaJUIMYECKasi, BOJOPOJIHAsA) B COCIMHEHUSX, TUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIIpHAasi,
MOHHAs, METAJUTMYECKas), XapakTep Cpeibl B BOJHBIX PaCTBOPaX HEOPTraHUYECKHUX
COCTUHCHMU;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh IPUHAIIEKHOCTb
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OMNpEeAeNEHHOMY KiacCy/Tpyrie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
N. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |-4 mnepuonos Ilepuoanueckoil cucTeMbl
xumudeckux snemeHtoB J[. M. MenpeneeBa, ucCmonb3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «3HEpPreTUYEeCKue YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB U UX COCIUHEHUN
10 TIepruoIaM | rpyimmaM lleppoanyueckor CUCTEMbI XUMUYECKHUX 3eMeHTOB /J[. U.
Menaeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHUYeCKUMHU
BEIECTBAMHU C [TOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BEHIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS DJIEMEHTOB, 0OpPaTHMMOCTH
peaKIMy, y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHbIE U COKPALIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yUYUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLMHU UAYT JO KOHIIA,;



c(OpMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBI COCTAaB pPAa3jMYHbIX HEOPTraHMYECKUX BEIIECTB, pPACIIO3HABAThH
OTIBITHBIM TIyTéM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  paCKpbIBaTh CYIIHOCTh  OKHUCIUTENIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTbYMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkiMu OT pa3auYHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHelHero Bo3aeictBus (npunuun Jlelllarense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHUs CEPHOM KHUCIOThI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEICTaBICHUNA 00 OOIIMX HAy4YHBIX NPUHILUINAX U
HKOJIOTHYECKUX MPOOIEMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYUCICHHS C HCIIOJb30BAHUEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peakluu
BEIECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOATh MpaBUiia MOIb30BAHUS XUMUYECKON
MOCy/Iol U J1abOpaTOpHBIM OOOpPYAOBAaHHWEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU MO BBIIOJTHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIIONHATH XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHMKATOPA, BIUSHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakluu Ha cylbdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHS, PELIEHUE SKCHEPUMEHTANbHBIX 3aJad IO
TeMaMm «MeTtaiey U «HeMeramibl») B COOTBETCTBHHM C TPAaBUIAMH TEXHUKH
0€30MacHOCTH MPU 0OpaIlleHUH C BEIIECTBAMH U J1TA00paTOPHBIM 000pYy10BaHUEM,
NPEACTABIATh PE3YNbTAThl XHMMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaknuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YIHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MacCOBOMU
KOMMYHUKaIuu, IHTepHEeT u Apyrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  IKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA HKUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIIECHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yJaronumxcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHU;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N HanvenoBannepasie1on KosaunyecTBouyacon JJIeKTPOHHbIE
n/m TeMHpPOrpaMmbi Bcero Kontpouababiepaborsl  IIpakTHyecknepadtoThl (wnbpossic)
o0pa3oBaTe/bHbIEpeCypChI
Pa3znen 1.Teopernyeckne 0CHOBBI OPraHMYeCKOM XMMUM
[Ipenmer opraHuYeCcKO XUMUH.
11 Teopus cTpoeHUS OPraHUYECKUX 3
coequuennit A. M. bytineposa
Hroronopazneny 3
Pa3znen 2.YrieBoaopoansl
51 [IpenenpHBICYTIEBOIOPOAB — 5
AIKAHBI
59 HenpenenbHble yriieBogopOIbL: 6 1
AJIKEHBI, aJIKa/INEHBI, ATKUHBI
2.3 ApoMaTn4eCcKUEyTrIeBOJ0POIbI 2
54 [IpupoaHbie ICTOYHUKHI 3 1
YIIEBOIOPOOB U UX MepepadoTKa
Hroromopazaemy 13
Pa3nen 3.Kucsiopoacoaep:xanueopranuyecKkuecoeIMHeHUus
3.1 Cruptel. denon 3
39 Anspaerunsl. KapOoHOBBIE 7 1
KUCTOTHL. CII0XKHBIE YPHUPBI
3.3 VriaeBoasl 3 1




Wroronopazneny 13

Pa3znen 4.A30TcoaepkanmueopranHnyecKkuecoeIMHeHu st

4.1 AMUHBI. AMUHOKHUCIIOTEL. beku 3

Hroromnopazaeny 3

Pa3nen S.BbicoKoOMOJIEKY IS PHbIECOSIMHEHUA

51 [Tnactmaccel. Kayuyku. Bonokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 34




11 KIIACC

KosuunyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aeioB U (mudpoBbe)
n/n TEeMIIPOrpaMMbI Bcero KonTpoabubiepadorsl  IlpakTuyeckunepadorbl P
o0pa3oBaTesbHbIEpeCypPChI
Pasznen 1.TeopeTnyecKkneoCHOBLIXMMUM
CrpoeHue aTOMOB.
[Tepuoanueckuii 3aKOH 1
1.1 [lepuonnueckas cucrema 3
XUMHYECKHX dj1eMeHToB 1. 1.
Meunpaeneena
12 CrpoeHueselniecTna. 4
' MHOroo0pa31eBenecTs
1.3 XUMHYECKUEPECAKITUH 6 1 1
Uroromnopazneny 13
Paznen 2.HeoprannueckasixuMust
2.1 Meranbl 6 1
2.2 Hemerammst 9 1
53 CBs13p HEOPraHUUYECKUX U 5
' OPraHUYECKUX BELIECTB
Hroronopazneny 17
Pa3zgen 3.XuMus ¥ :KU3HL
3.1 XuMusl ¥ 5KU3Hb 4
Hroromnopazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3
[MPOTPAMME







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne KoimuecTBoyacos
Jaram3yuy  DuiekTpoHHbIenMppoBbLIcOOpa3oBaTe

o/ Temaypoka Bce  KonTpoJbHbIe IIpakTHyeckue CHMSI ABHBIEPECYPCHE
u ro padoThI padoThI

[Ipenmer oprannueckoit

XHAMUH, €€ BO3SHUKHOBCHHC, 1 04.09.202

pa3BUTHE U 3HAYECHUE 3

Teopus

XUMHUYECKOTOCTOPECHHUS 1 06.09.202

OpraHUYECKUX BEIIECTB 3

KauectBenHoe onpenenenue

yriiepojia, BOAOPO/Ia U XJopa 1 1

B OpPraHMYECKUX COETUHEHUSX

CoCTOSIHUEIIEKTPOHOB B 1

aToMe

DJIeKTpOHHAs MpUpoaa

XMMHYECKHX CBS3EH B 1

OpraHUYEeCKUX COCTMHEHUSIX

Knaccudukanusopranuiuecku 1

XCOEIUHEHUHN

DNEKTPOHHOE U

IIPOCTPAHCTBEHHOE CTPOEHUE 1

aJIKaHOB

[Tpaktuyeckas padora Ne 1. 1 1

«Ilonydenue sTuneHa u




W3YyYEHHUE ETO CBOMCTB)»

Ankanuensl. byranuen-1,3 u
MeTunoyraauen-1,3.
ITony4yeHue CHHTETUYECKOTO
Kay4yKa U pe3UHbI

10

ATKHMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKU U PSI.
Auneruien —
IIPOCTEUILIUUIIPEICTABUTEIIbA
JIKUHOB

11

Beruucnenus no ypaBHEHHIO
XMMHYECKON peaKIuu

12

Apensbl: 6€H30JT U TOJTYOJI.
TOKCMYHOCTH apeHOB

13

I'eneTnyeckas cBsI3b
YIJIEBOAOPOIOB,
MPUHAICKAIINX K
Pa3IMYHBIM KJlaccam

14

IIpupoHbIE HICTOYHUKHU
YIJIEBOJOPOIOB: IIPUPOIHBIN
ra3 1 NOoIyTHbIC HEPTSIHbIC
rassl, HeTb ¥ IPOJYKTHI €€
nepepadoTKu

15

IIpupoaHbIE HICTOYHUKHU
YIJIEBOJOPOIOB: IIPUPOJHBIN
ra3 U NoIyTHbIC HEPTIHbIC
rassl, HeTb ¥ IPOJYKTHI €€
nepepadoTKu




16

KonrtponbHas pabora no
paznerny «YTIeBoIOpOIbD»

17

Hpe;[eanHe OJHOATOMHBIC
CIIUPTBL: MCTAHOJI U 3TAHOJI.
BonoponnasicBsasb

18

MHOroaToMHbIE CTUPTHI:
STWJICHIJIUKOJb U TIIULEPUH

19

DEeHOI: CTPOCHUE MOJIEKYJIbI,
¢bu3nyecKkrue u XUMHUYECKUE
CBOWCTBA, IPUMEHEHUE

20

Anpaerunsl: GopMambaeTU U
areTapaerng. Auerod

21

OIIHOOCHOBHBIE TIPEICIIbHBIC
KapOOHOBBIC KHCIOTHI:
MypaBbUHAs U YKCyCHas

22

[TpaxTrueckas padota Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHUCIIOTBI»

23

CreapuHoBas U 0JICMHOBAs
KHCJIOTBI, KaK TPEJICTaBUTEITN
BBICIINX KapOOHOBBIX KHCIIOT

24

Mpb11a KaK COJIM BBICIITUX
KapOOHOBBIX KUCJIOT, UX
MOIOIIlEE NEUCTBUE

25

CroxHble 3¢upbl Kak
MIPOU3BO/IHBIE KapOOHOBBIX
KHCJIOT.
I'uaponu3cnoxHBIX3(GUPOB




26

Kupsl: runponus,
IIPUMEHEHHE, OMOJIOTHYeCcKas
POJIb JKUPOB

27

VYrieBoasl: COCTaB,
knaccudukanus. Baxueitmme
MIPEICTAaBUTENH: TITFOK03a,
bpykTO3a, caxapo3a

28

Kpaxman u nemironosa kak
MIPUPOJHBIE TTOJIUMEPDI

29

Kontponbras padota mo
pasnmeny
«Kucnopoaconepxaiue
OpPraHUYECKUE COCTUHEHUS

30

AMWHBI: METHJIAMHH U
AHUJINH

31

AMHHOKHCIIOTBI KaK
amMm(oTepHbIe OPraHNYeCcKue
COEIMHEHHS, UX
OMOJIOrMYECKOE 3HAUCHUE.
IlenTnanl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCUHECHUS

33

OCHOBHBIC IIOHATHUA XUMHUHU
BBICOKOMOJIEKYIISIPHBIX
COE€IUHEHUN

34

OcHOBHBIE METOJBI CHUHTE3a
BBICOKOMOJICKYJIAPHBIX




coenuHeHui. [lmacTMaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

34




11 KIIACC

Ne

n/
n

Temaypoxka

KoanuecTBouyacoB

Bce
IO

KonTposbHbIep
a00ThI

IIpakTHyeckue
padoThI

Jarauzyu
eHHA

JeKTPOHHBbIeNU(PPOBbICOOPa3OBATE
JIbHbIepecypchl

XHWMHYECKUH AJIEMEHT.
ATOM. DJIEKTpOHHAs
KOH(UTyparus aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHYECKHUX dJIeMEHTOB /JI.
W. MenneneeBa, ux cBs3b C
COBPEMEHHOU Teopuen
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH
N3MEHEHMS CBOMCTB
XUMHYSCKHUX IJIEMEHTOB B
UX COCIMHEHHUH 110
TpyIIaM U MEePUOIaM.
3HaueHue NepuoNYECKOro
3aKOHA U CHCTEMEI
XHMHYECKHUX IJIEMEHTOB
.. Menneneena B
Pa3BUTHH HAYKU

CrpoeHue BeliecTsa.
XuMHUecKas CBI3b, e
BU/IbI; MEXaHU3MbI
00pa3oBaHMs KOBaJCHTHOMN




cBs13u. BonopoaHascBsazb

BaneHnTHOCTS.
DNEeKTPOOTPULIATETEHOCTD.
CreneHbOKUCIEHUSI.
BemectBa MOIEKyIsIpHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHUS

ITonsTHE O IUCTIEPCHBIX
cucreMmax. MIcTuHHBIE 1
KOJUTOUJHBIE PACTBOPBHI.
MaccoBas 10J1s BellleCTBa B
pactBope

Knaccudpukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
coequHeHnH. I eHeTHueckas
CBSI3b HEOPTraHUYECKUX
BEILIECTB, Pa3JIMYHbBIX
KJIacCOB

Knaccudukanus
XUMHYECKHUX PEAKIUH B
HEOPraHW4YeCKOu 1
OpraHNYeCKON XUMHH.
3aKOH COXpPaHEHUSI MACChI
BEILIECTB; 3aKOH
COXpaHEHUs U
MIpEBpAIICHUS YSHEPTUU TTPU
XUMHUYECKUX PEaKIUIX

CKopoCTh peakiuu.




OOpatuMsble peakuuu.
XHUMUYECKOE paBHOBECHE

10

[TpakTuyeckas padora Ne 1.
«BnusiHue pa3au4HbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DIIEKTPOIUTHYECKAS
mucconuanus. Ilorarue o
BOJIOPOJAHOM IOKa3aTese
(pH) pactBopa.
PeakuunmnonHoroooMeHa.
IM'maponuzopraHnveckux u
HEOPraHMYECKUXBEUIECTB

12

OKMCIIUTEIILHO-
BOCCTAHOBUTCIILHBIC
peakuuu. [Tonsarue o6
AJIEKTPOJIN3E PACIJIaBOB U
pacTBOpPOB coJIeh

13

KonrtponsHas pabora no
pazaeny «Teopernueckue
OCHOBBI XUMHUN»

14

Mertannisl, uX IMOJIOKEHHUE B
Ilepuonnueckoii cucreme
XAMHUYECKUX JIEMEHTOB /1.
W. MenaeneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB.
O6mmedpn3nIecKueCBONCTB
aMeTaJlJIoB




15

CrmiaBbl METAJLIOB.
DJIEKTPOXUMUYECKUH P
HanpsHKEHUHA METaJJIOB

16

XHUMHUYECKHE CBOMCTBA
Ba)KHEHIIIMX METaJIIOB
(HaTpuii, KaIuii, KAJIbLIHA,
MarHui, aJllOMAHAN) U UX
COCTUHEHUN

17

XMMHUYECKHE CBOUCTBA
XpoMa, MEIU U X
COCTMHECHUN

18

XHUMHUYECKHE CBOMCTBA
IIMHKA, jKejie3a U UX
COE€TUHEHUN

19

[TpakTrueckas padota Ne 2.
"Pemenue
AKCIICPUMEHTAIIBHBIX 3a7a4
o TeMe «MeTauiei»"

20

HemeTamibsl, ux monoxeHne
B [lepnoanueckoii cucreme
XHMHYECKHX 3JIEMEHTOB /J[.
W. MenneneeBa u
0COOEHHOCTH CTPOCHHS
aTOMOB

21

duznyecKue CBOMCTBa
HEMETAJIOB. AJUIOTPONIUS
HEMETaIJIOB (Ha mpuMepe
KHCIIOpo/a, cephl, hocdopa
U yTJIepo/a)




22

XMMHUYECKUE CBOUCTBA
TaJIOTEHOB, CEPhI U UX
COCTUHEHUN

23

XMMHUYECKUE CBOUCTBA
a3ora, Gocodpa u ux
COCTMHECHUN

24

XHUMHYECKHE CBOMCTBA
yrieponaa, KpeMHHUS U UX
COE€IUHEHUN

25

[IpumeneHne BaxKHEUIINX
HEMETAJIJIOB U UX
COETUHEHUN

26

O06001IeHNEe 1
cucTeMaTu3alys 3HaHuH 110
TeMe «HemeTame».
Brrancnenus no
YPaBHEHUAM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKUE PACUETHI

27

[TpaxTrueckas padota Ne 3.
«Pemrenne
AKCIIEPUMEHTATBHBIX 3314
o Teme "HemeTamier"»

28

Kontponbnas padota mo
TeMaM «MeTaibl» U
«Hemertamie»

29

Heoprannueckue u
OpraHUYeCKHe KUCIIOTHI.
Heoprannueckue u




OpraHu4CeCKUC OCHOBAHUA

30

AmMdoTtepHbIe
HEOPraHUYEeCKHe U
OpraHUYeCKUEe COCAMHEHUSI.
I'eneTnyeckas cBsI3b
HEOPraHUYEeCKHUX U
OpraHHYECKUX BEIIECTB

31

Ponp xumuu B
obecrneueHUH
3KOJIOTUYECKOM,
SHEPreTUYECKON U
MUIIEBOM OE30MaCHOCTH,
Pa3BUTUU MEIUITUHBI

32

[IpencraBnenust 06 oOmUX
HAyYHBIX TTPUHIIAIIAX
MIPOMBIIIIIICHHOTO
MOJTYYECHUST BAXKHEHIITNX
BEIIECTB

33

Yenosek B Mupe BELIECTB U
MaTEpHUaJIOB

34

XuMHUA "
310pOBBLEYEIIOBEKA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






