PaGouas nporpamma
o yueOHOMY npeamMeTy «XuMH»
10-11 kaacc

HOACHUTEJBHAASA 3AIINCKA

[IporpammMa 1O XWMHUH Ha YypPOBHE CpEAHETO O0O0Iero o0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepainuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
denepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI  CpeHero ooOIero oOpa3oBaHUs
(®OITI  COO), npencrabieHHbix B  DeaepalibHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yuebHoro mpeamera «Xumusi» B o0Opa3oBaTeNbHBIX opraHu3zanusx Poccuiickoii
denepaniy, peaqu3yIOMUX OCHOBHBIE O0pa3oBaTelIbHBIE MPOTPaMMBbI, U
OCHOBHBIX NOJOXkeHUN «CTparernn pa3BuTus Bocnutanus B Poccuiickoi
deneparuu Ha niepuoa 10 2025 roma» (Pacnopsbkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ieil crparerun 00y4eHUsI, BOCIIUTAHUS U Pa3BUTHA 00YUYaIOIIUXCS CPEICTBAMU
yuebHoro npeameta «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
KoHuentyaibHbie TnosiokeHuss OI'OC COO o B3auMOOOYCIOBIECHHOCTH IICJIEH,
coliepKaHus, PE3yJbTaTOB OO0y4YeHHs M TpeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, M0JIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHON  OpraHu3aIluy, SBISETCI HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peaM3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEW, MPUCYIIHX
[EJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHs. IJTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPUPOBI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPhI
YeJloBeKa, a TakKKe DJKOJOTWYECKHM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0POBBI0 M MpUPOJHON cpeae. Peanusyercs XuMHuecKoe —oOpa3oBaHUE
oOyyJaroumxcsi Ha YpOBHE CpeJHEro o0Iero oopa3oBaHusi CpeACTBaMU y4eOHOIO
npeaMera «XUMHS», COJIEpKaHHE UM TIOCTPOCHHE KOTOPOro OIpeAeleHbl B
mporpaMme M0 XHMHH C YYETOM crnenupuKd HAyKH XUMHH, €€ 3HAa4eHUS B
MO3HAHUU TPUPOJIbI U B MaTepUalbHOW >KHU3HM OOLIECTBA, a TaKXKe C Yy4ETOM
o0luMX 1eled W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeHero obmiero oopasoBanus B Poccutickort @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0coOyk0 poJib B
COBPEMEHHOW LMBUJIM3AIMU, B CO3aHUM HOBOM 0a3bl MaTepUANIbHON KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PAILIMOHATBHOTO HAYYHOTO MBIIIJICHUS,



B CO3JIaHUE LIEJOCTHOIO MPEJCTaBICHUS 00 OKPYXKAIOLUIEM MHUpPE KaK O €IMHCTBE
IPUPOJIbI U YEJIOBEKa, KOTOpoe (pOopMHUpYyeTCss B XMMUM Ha OCHOBE NOHMMAHHUSA
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHPA, OCO3HAHMS B3aMMOCBSI3U MEXAY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMHU 00J1aCTAMU MTPUMEHEHHUS.

TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMM, XUMUs CTaja
HEOTHEMJIEMOM 4acTbI0 MUPOBOI KYJIbTYpbl, HEOOXOAUMBIM YCIOBUEM YCIIEHIIHOTO
Tpyda MU KHU3HU KaXaoro ujeHa oOmectBa. CoBpeMEHHas XMMHA KaK Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HallpaBJIeHA HA pEUICHUE
[JI00ANBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
IHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30M1aCHOCTH U OXPAHBI 3J0POBbSL.

B coorBerctBUM ¢ OOmMMH LEISIMU M HPUHLUIIAMU CPEAHEr0 OOILEro
oOpa3zoBaHus coaepxanue npeamera «Xumusa» (10—-11 kimaccel, 0a30BbIN YPOBEHb
U3YyYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, -~ HeOOXOIMMYI0O UM JJii  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCICIIHOTO BKIIOYEHHS B JKH3Hb COLMYMA, IIPOJOJDKEHHUSA
00pa30BaHMs B Pa3IM4YHbIX 00JIACTSAX, HE CBSI3aHHBIX HENOCPEACTBEHHO C XUMUEH.

CocTaBidOmMMU -~ IpeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas M HeOpraHMYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZepXKaHHs KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKJIFOYEHUEM 3HAHUU U3 OOl XUMUH) U
opranndyeckoy xumuu. GOpMUPOBAHME NAHHOM CUCTEMBI 3HAHUN IPU U3YyYECHUHU
npeaMera 00ecrneYrBaeT BO3MOXKHOCTH PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPHUI XUMHH.

Crtpyktypa coaepxanusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckas XUMHUsS» cQOpMHpOBaHa B IPOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJAXOJa K H3Y4YEHHIO Y4eOHOro wmarepuana u oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONPEENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMHUH BEIIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOCHMSI OpPraHUYECKHUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPECOXMMUYECKHX M  DIJIEKTPOHHBIX
OpEICTaBICHUH O CTpoeHHH BemecTB. CBeeHUs 00 H3yyaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHMYECKU
aKTUBHBIX COEJUHEHHMM. B Kypce OpraHmyecKkou XUMHM IIOJIYy4YarOT DPa3BUTHE
c(OpMUpPOBAHHBIE HA YPOBHE OCHOBHOI'O O0ILEro 00pa30BaHMs NEPBOHAYAIBHBIC
IPECTaBICHUS O XUMHUYECKOM CBSI3U, KJIACCU(PUKALMOHHBIX NPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMUYECKOU PEAKLIAH.

[Ton HOBBIM yriOM 3peHHs B TmpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpWBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKUM MaTepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIECTBAX U



XUMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHUSD» O0OYyYalOIUMCST TIPEIOCTABISETCS BO3MOXKHOCTH OCO3HATh 3HAUCHHE
NEPUOIMYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOAOJIOTUYECKUX MO3ULIUH,
riy0’ke TOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o01aroIeit 10 0ObACHSIOMIEH U MTPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUil O BaKHEHIIMX BEIIECTBAaX, X COCTaBE, CTPOCHHUH,
CBOWMCTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKHUX DPEAKUHUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX MpoTeKaHus jaomnosHsercs B Kypcax 10 m 11 kiaccos
DJIEMEHTAMHU COJACPKaHMs, HUMEIOUUMH KYJIbTYPOJOTHYECKUI U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
IPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIHHOM M MPAKTUYECKOIl
NESITELHOCTH 4eJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAaHUIO YBaKEHHUS K MpoIeccy
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT
BBIMYCKHUKY ~ OPUEHTHUPOBAThCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npobiemMax, CBS3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIUBATh HWH(GOPMAIMIO U
OpUMEHSATh €€ JUIsd TONOJHEHWS 3HAHWM, peIIeHUS MHTEIUIEKTYIbHBIX W
IKCTIIEpUMEHTAIbHBIX HCCIIEI0BaTeNLCKUX 3aad. B menomM conepxanue yueOHOTo
npeaMera  «XuUMHUS» - JAHHOTO  YPOBHS  M3Y4YEHHS OPUEHTHPOBAHO  HA
dbopMupoBaHrUe y OOYYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJISi TTOHUMAaHUS
¢mnocopckux uaei, Takux Kak: MaTepualbHOE €IUHCTBO HEOPraHHMYECKOro H
OpPraHUYeCKOr0 MHUpPA, OOYCIIOBJIEHHOCTh CBOICTB BEIIECTB HX COCTaBOM H
CTpPOCHHEM, I[03HABAEMOCTh MPHUPOAHBIX SIBIEHUN MyTEM SKCIEpUMEHTa U
pellieHus MPOTUBOPEYMH MEXAYy HOBBIMU (akTaMH UM  TEOPETHUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUN 3KOJOTUYECKUX MpobdiieM, a
TaKXke MpobsieM cOepekeHUsI SIHEPrETHUECKUX PECYPCOB, CHIPhSI, CO3/IaHMUs HOBBIX
TEXHOJIOTUI U MaTepHAJIOB.

B nmnane pemeHus 3amad  BOCIUTAHMS, pPAa3BUTUS U COLUANM3AIMH
0o0y4aromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU HOIXOJbl K OMPEICICHHUIO
COIepXaHUd M TIOCTPOCHUS TMpeaMeTa NpeaycMaTpuBaioT (OpMUpPOBAHHE
YHUBEPCAJIBHBIX YUEOHBIX JCUCTBUI, UMeomuX 0a30BOE  3HAYCHHE IS
pa3MYHBIX BHUJIOB JEATENBHOCTU: pEIIeHHs MpoOsieM, IIOMCKa, aHaiuu3a |
00paboTku nHpopMannu, HeOOXOTUMBIX IJI MPUOOPETEHUS ONBITA MIPAKTUYECKON
U HCCJIEOBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpakTtuke npenogaBaHus XMMUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEAHETO 001Iero 00pa30BaHus, MPU OMPEACICHUN
COJIepKaTeIbHON XapaKTEPUCTUKU IeJNeld HU3y4eHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHONW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XMUMUYECKON HayKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOM



JESATEIbHOCTH Y€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOJMYECKOW TOYKH 3pPEHHUsI TAKOM MOJAXOJ K OINpPEACNICHUIO Ielied W3ydeHUus
IpeMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3PEHUS TJIABHBIMHU IEISIMU H3Y4YEHHUS TMpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kyacchl) SABISIOTCS:

e (opMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUWA Kak BaKHEUIEH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHUE M MOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOMAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi TMPUOOpETEHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
MMEIOIIHUX MECTO B MPUPOJIE, B IPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHII U CITIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conepxaTenbHas XapaKTepUCTUKa LeJied U 3a/1ay U3y4eHUs
peaMeTa B IporpamMme 1Mo XUMHHM YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU MIPHOPUTETAMHU B CHUCTEME CpemaHero oOmiero oopasoanus. CeromHs B
NpEernolaBaH  XWUMHUU B OOJIBIICH =~ CTETIEHW  OTHAETCA  MPEINOYTCHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUs OO0y4YeHHUs, OpPUEHTHUPOBAHHOM Ha
MOJTOTOBKY BBIMYCKHUKA 00IIe00pa3oBaTeIbHON OpraHu3alliy, BIACIOIEro HE
HA0OpOM 3HaHWW, a (YHKIIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CcIoco0aMu U
YMEHUSMHA aKTUBHOTO TOJIYYCHUS! 3HAHWUW M TMPUMEHEHUS MX B PEaTbHOU KU3HH
JUTSL pEeLIeHUs] TPaKTUYECKUX 3a/1ay.

B cBf3u ¢ 3TUM mnpu U3yYEeHUH TMpeaMeTa «XUMHUS» JTOMUHUpYIOIee
3Ha4Y€HHE MPUOOPETAIOT TAKKE LIEJIN U 33]1a4H, KaK:

amanTanys 0O0y4aromuXCcsl K YCIOBHUSAM TUHAMHYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, - TOTOBOM K
caM00Opa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX dU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYYalOIMUXCS  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAUCHUE [JIsi Pa3IUYHBIX BHJIOB
NEeATEIbHOCTH: pEelIeHUs MpobJieM, MoucKa, aHajau3a U 00paboTku MHGbOpMaIH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHHUs OIbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TIO3HAHWM XWMHH, a TaKXkKe U1 OIEHKH C TO3UIUi



IKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIWSHUS BEIIECTB M XUMHUYECKHX
MIPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPELLY;

pa3BHUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYadbHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00yUaIOIUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHOOPETATh HOBBIE
3HAHMS TI0 XUMHUHU B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUH VISl TIOWCKA U aHaIu3a y4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMUYIECKOTO COICPIKAHMS,

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIICHU S, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, TPU TUJIAHUPOBAHWH U TPOBEACHUH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCTIUTaHWE Yy OOyd4arommxcs YOSKIEHHOCTH B  TyMaHHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BAXHOW POJM B PENICHUH TJIOOAIBHBIX MpoOieM
palroHaIbHOTO HPUPOAOIOIB30BaHNUs, OMOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS NPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe)HOTrO
OTHOIICHHUS K TPHUPOJE M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCTIONIb30BaHUsl TOJYYCHHBIX 3HAHUN I TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIHsX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSIMHU.

B yueOnom mnane cpemgHero o6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpEeAMETHOH obnactu «EcTecTBeHHO-HAyIHBIE
IPEIMETHDY.

OO11ee Yncno 4acoB, OTBEAEHHBIX AJI1 U3YUSHHS] XUMHUU, Ha 6a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBimsieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Hegento), B 11 kimacce — 34 yaca (1 yac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpeameT opraHnyYecKOl XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEUIECTB M MaTEpHANOB. Teopuss CTPOCHHUsSI OPraHUYECKHUX
coenunenuit A. M. bytnepoBa, €€ ocHOBHBIE 10O0KeHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHMYecKUX BeulecTB. l'omoisiorusi, wu3omepus. XHUMHYECKas CBsSI3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBSI3H.

IMpencraBienne o kiaccupuKaluyu OpraHnyeckux BemecTB. HomeHknarypa
OPraHUYECKUX - COCIMHEHHH (CHCTeMaTh4yecKas) M TpPUBHAJIBHBIE Ha3BaHUS
BAKHEMIIMX NPEICTABUTENEH KJIACCOB OPIraHUYECKHUX BEILIECTB.

OKCHEpUMEHTAIbHBIE METOAbl M3YYEHHMs BEIIECTB M HUX MPEBpAIICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMyd OpraHMYECKHX BELIECTB M MaTepuajamMM Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BELIECTB, HAOIIOACHHE U
ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALIEHUIO OPIraHUYECKUX BEILECTB
IpU HarpeBaHuu (TIaBJaeHUEe, 00yTrIMBaHUE U TOPEHUE).

YraeBoaopoasl

ATKaHBI: COCTaB U CTPOEHUE, I'OMOJIOTMYECKMU psan. MeraH M 3TaH —
OpOCTEHIINE NPEACTABUTENN AJIKaHOB: (PU3NYECKME M XMMHUYECKHE CBOWCTBA
(peakuu 3aMEenIeHUus] W TOpPEHUs), HAXOXKIECHHE B NPHUPOJAE, NOJIY4YEHHE U
IPUMEHEHUE.

ATIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUI PsiA. DTUJIEH U NPONWIECH —
OpOCTEHIINE NPEACTABUTENN AJIKEHOB: (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, TUApaTallid, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaawes-1,3 u mermwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XMMHMUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomydyeHne cHHTETHYECKOrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psij. ALlEeTUIICH
— TPOCTEHIINNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHUE, (U3MYECKUE H
XMMHUYECKHE CBOWCTBA (pEaklUU TMAPUPOBAHUSA, FaJOr€HUPOBAHUS, THApaTallH,
TOPEHMUSI), TIOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKHE M XUMHYECKHE CBOMICTBa
(peakiuu rajoreHMpOBaHHUs U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHUE. Tomyoa:
cocmas, cmpoenue, Quauueckue U  Xumuyeckue  ceoticmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue U npumeHenue. TOKCHUUHOCTb



apeHoB. ['eHeTHyeckas CBsI3b MEXKIYy YIVIEBOJOPOJAAMH, IPHHAMICKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpupogHple UCTOYHUKM YIJIEBOAOPOAOB. lIpupoaHblii ra3 M IOMyTHBIE
HepTsaHbie Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepaboTku HedTu:
NEPErOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTHUYECKHil), mnuposm3. IIpoayKTsl
nepepaboTkyu HeTH, X MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUTaCTMAcC, KayuyyKOB U PE3UHBI, KOJUICKIHUU
«Hedpts» u  «VYromp», MOAenMpOBaHWE  MOJIEKYJ  yTIEBOJOPOJOB U
raJOreHONPOU3BOIHBIX, ITPOBEICHUE NPAKTUUECKON PabOThI: MOJIyYEHUE ITHIIEHA
Y U3YHECHHUE €TO CBOMCTB.

PacuérHble 3anaun.

Boluricnenusi mo ypaBHEHHMIO XUMHYECKOM peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJHOI0 BELIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOITMUECTBY OAHOIO U3 UCXOJHBIX BEILECTB WM ITPOYKTOB PEAKLIUN).

Kucnopoacoaepxaiiue opranuyeckue CoeJUHEHU s

[IpenenpHple OOHOATOMHBIE COMPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
¢usznyeckue W XHUMHUYECKHE CBOMCTBA (PEaKIMH C aKTHUBHBIMHU METaJUIaMHu,
rajJJOr€HOBOJIOPO/IaMH, TOpPEHHUE), HpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA HA OPTaHU3M YeJIOBEKa.

MHOroaroMHple  CHUPTBL.  ODTWUIEHIVIMKOAb M  IJMLIEPUH: CTPOCHHE,
¢usznyeckue W XMMHYECKHE CBOMCTBA (B3aMMOJEWUCTBHE CO IIEIOYHBIMU
MeTajUlaMH, KaueCTBEHHAas peaklus Ha MHOTOATOMHBbIE cOUpThl). [lelicTBue Ha
opraHusM uesoBeka. [ [pumenenue rimuepusa U STHIICHIIHKOJIS.

®deHon:  CTpOEHHE MOJIEKYNbl, (PU3NYECKUE M XHUMUYECKHUE CBOWCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpperunpl U kemouwvl. DoOpMaNBIETHA, alETAJIbIETHA: CTPOCHHUE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (peakUMM OKHMCIEHHS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH ), TIOJYUYEHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE IIpenebHbIE KapOOHOBbIE KHUCIOTBHL. ~ MypaBbuHas H
YKCYCHasi KHCIIOTBI: CTpOeHHe, (pu3nueckre U XMMHUYECKHUEe CBOICTBA (CBOMCTBA,
oOmye s Kjacca KHCIOT, peakius 3TepuuKalnm), MoJydeHrne U NpUMEeHEeHHE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK IPEICTaBUTENM BBICHIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, X MOMOILEE AEHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas

POJIb KUPOB.



VYrneBonpl:  cocTtaB, Kjaccupukamus — yriaeBoAoB  (MOHO-, M- U
nosicaxapuabl). ['oko3a — npocteiimii MoHOcaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe U XHMHUYECKHE CBOMCTBa (B3aUMOJCKHCTBUE C
ruapokcuaoM Meau(Il), okucnenue ammuadyHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXJACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie noiaumepbl. CTpoeHue Kpaxmania u
Hewroo3bl.  Pu3nueckue M XMMHYECKME CBOWCTBA Kpaxmana (THApOJu3,
KaueCTBEHHAs PEAKIUs C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
IPOBEICHHE, HAONIOJICHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcuaom Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCUCTBUE TJIMIIEPUHA C
rugpokcugom meau(Il)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) u rumpoxcumom wMenu(Il), B3ammopeiicTBHE Kpaxmajaa € HOIOM),
MPOBEICHHE MPAKTUUECKOW pabOThI: CBOMCTBA paCTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnrblie 3agaun.

Bolunicnienuss 1o  ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKLUH [0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOT'O M3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A3oTcozeprkalue opraHu4eckue COeIMHEeHMUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnYecKue coequHeHus. Puzndyeckue
YU XMMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha mpuMepe ruiuHa). buosornueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYISIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPUYHAsT M TPETUYHAs CTPYKTypa O€nKoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ACHATYpallnsl, KaYeCTBEHHbIE PEAKIINH HA OCIIKH.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHsS BEIIECTB MW HX MPEBpAIICHUIL:
HaOJI0ZICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHaTypalus OelIKOB Mpu
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHUS]

OCHOBHbBIE TOHSITUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSIS MOJIECKYIIApHAs
macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COEAMHEHUN —
MOJIMMEpHU3AIUs U MOJTUKOHIECHCAIUS.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHMsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAKOMJIEHHE C 00pa3lamMu MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAce,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanu3anust MeXpeIMETHBIX CBSI3€H MPH U3YUYCHUN OPraHUYeCKOW XMMHUU B
10 kyacce OCYIIECTBISETCS YEpe3 HCIOJb30BAHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TIOHATHUW, TaK W TOHSTHUMN, SBISIONIUXCS CUCTEMHBIMU ISl OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmume ecTeCTBEeHHO-HAYYHBIEC MTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIIM3, CHHTE3, KIacCHU(HUKAIUs, TePUOAUIHOCTD, HAOIIOICHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

duszuka: wmartepusi, DSHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKYIa,
IHEPreTHYECKU YPOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (DU3NYECCKUE BETUYMHBI U SAMHUIIBI UX U3MEPEHUSI.

buonorusi: kmerka, opranm3Mm, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIC BeliecTBa (OCJIKH, YIJIEBOABI, KHUPBI,
(bepMeHThI).

["eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
PECYPCHL.

TexHoNOTHS: TNHIEBbIE TMPOMYKTHI, OCHOBBI PAIIMOHAIBHOTO MHUTAHMUS,
MOFOIIINE CPEICTBA, JICKAPCTBEHHBIE M KOCMETUYECKUE Mpenaparhl, MaTEPHAIbI U3
VCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KJTACC
OBLIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XAMHYECKUI 31eMeHT. AToMm. SIpo aroma, H30TOMNBI. ODJIEKTPOHHAs
0007104Ka. DHEPreTUUYeCKUe YpOBHH, MOAYPOBHU. ATOMHBIE OopOUTaNH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeesieHus: JIEKTPOHOB MO OpOUTAIIM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DNEKTPOHHAS KOH(DUTypalns aTOMOB.

[lepnognueckuit 3akoH U Ilepuognyeckas cucremMa XMMHUYECKUX JJIEMEHTOB
JI. . MenaeneeBa. CBsi3b NMEPUOAMYECKOTO 3aKOHA U [lepnoanyeckorl CUCTEMBI
xumuueckux aiemeHtoB Jl. M. MenmeneeBa ¢ COBpEMEHHOU TEOPUEH CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKUX DJIJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBHIX M CIOKHBIX BELIECTB MO TpyHmaM U IEPUOAAM.
3Ha4YeHHE MTEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHYECKas CBsI3b. BuUAbl XUMHUYECKOW CBS3H
(KoBaJIeHTHasi HEMOJisipHash M MOJspHas, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOM XMMHYECKOM CBsi3M (OOMEHHBIH M JOHOPHO-
aKLeNnTopHbli). BomopoaHas cBA3b. BalleHTHOCTh. DJEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI 1 AHUOHBI.



BemiectBa  MOJIEKYJISIDpHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAUIMYECKOU PEIIETKH.

[TonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas qoJisi BEIecTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COEIMHEHUH. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckas CBSI3b HEOPraHWYECKUX BEILIECTB,
MPUHAICKAIUX K PA3JIUYHBIM KJIACCaM.

Xumudeckass — peaknus. Krmaccupukamuss  XUMHUYECKHX — PEAKIUd B
HEOPraHUYECKOM M OPraHUYeCKONl XMMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YIHEPTUH MPU XUMHYECKUX PEAKLIMIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMH4YecKoe paBHOBecue. DakTOpbl, BIUSIOMIKE HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle [latense.

DnekrponuTuueckas auccounanus. CuiabHbie U ciiadble 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJIAsl, HEUTPaAJIbHAS, IEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIepUMEHTAJIbHBIE METOJbl H3yYE€HHUS BEUIECTB W HX MPEBpAICHUN:
neMmoHcTpanus Tabimn «llepuoanueckas cucrema xumudeckux 3meMenToB J[. .
MeHnpneneeBa», U3ydeHHE MOJeJeH KpPUCTANIMYECKUX PEHIETOK, HaOJoJIeHue U
OMMCaHUE JEMOHCTPALIMOHHBIX U JA00PATOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCATBHOTO WHIMKATOPA, PEAKIMU WMOHHOTO OOMEHa),
MIPOBEICHNE TTPAKTUYECKON paboThl «BrnusHue paznudnbix (akToOpoB Ha CKOPOCThH
XUMHYECKON pEAKLIAN.

Pacuérnrbie 3agaun.

Pacuérel 1O ypaBHEHMAM XUMHYECKMX PEaKIUHA, B TOM YHCIE
TEPMOXHUMHUYECKAE PACUETBI, PACUEThl C HCIOJIB30BAHUEM IIOHITUS «MaccoOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumusi

Hemerannel. Ilosmoxxenne HemetaiuioB B llepuoauyeckon  cucreme
xumudeckux snemeHToB [[. M. MenpaeneeBa U 0COOCHHOCTH CTPOEHHS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETANIOB (HA IpUMepe
KHCJIOpOoa, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOWHEHUU  (OKCHIIOB,
KHUCJIOPOACOIEPKAUTUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.



Mertamubl. [lomoxenue mertamioB B Ilepruoanyeckor CHUCTEME XMMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mue ¢gusndeckue cBoiicTBa MeTaoB. CIiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILJIOB.

XHUMUYECKHE CBOWMCTBA BAXKHEUILMX METAJUIOB (HATPUM, KalWil, KaJbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crnocoObl MoJydeHuss MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBpAICHUN:
M3y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHUE
AKCHEPUMEHTANIbHBIX 3aj1a4, HAOIIOJIeHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
Ja00PAaTOPHBIX OMBITOB (B3aUMOJEHCTBUE THIPOKCHIA ATIFOMUHUS C PACTBOPAMHU
KHUCJIOT U HIEJI0Yei, KAYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJUIOB).

Pacuétunie 3agaun.

PacuéThl Macchl BemiecTBa WiM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0bEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
pacuétbl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
Y3 BEIIECTB UMEECT MPUMECH.

XuMHUs U KN3Hb

Ponp xumMum B 00eClEUeHUHM HKOJOTHYECKOM, IHEPTeTHUYECKON U MHIIEBOMN
0€30MacHOCTH, Pa3BUTHUM MeaulUHBL [IOHSITHE O Hay4YHBIX METOJaX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHM.

[IpencraBnennst 00 OOMMX HAyYHBIX MPUHIUINAX  POMBIILIEHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPHAJIOB: BAXKHEUIIHNE CTPOUTEIbHbBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTepualbl, = KpPacKH, CTEKJIO, KepamuKa,
MaTepuanbl JJs JJIEKTPOHHKH, HAHOMATEPUANIbl, OPIAHUYECKUE U MHUHEPAIIbHBIC
yIoOpeHusI.

XUMHSIT U 3J0pOBBE YEJIOBEKAa: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIIOJIb30BaHUs MpenapaToB OBLITOBOM XUMUU
B IIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBsi3ed MNpU  HM3yYEeHUH OOmed
HEOpPraHUYeCcKOo XUMUM B 11 Kjacce OCyIIEeCTBISETCA YEPE3 MCIOJIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUW, TaK W TIOHSATUM, SBJISIIOIIUXCS
CHCTEMHBIMU JIS1 OTAEIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAy4YHBINH (pakT, rUmoTe3a, 3aKOH,
TEOpWsl, aHalM3, CHUHTE3, KilacCUPUKAKA, TMEPUOAUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHNE, SIBJICHUE.



dusuka: MaTepus, SYHEPrusi, Macca, aToM, JCKTPOH, IMPOTOH, HEHTPOH, HOH,
U30TOII, paJMOAaKTHBHOCTh, MOJICKYJIa, SHEPTeTUUCCKUI yPOBEHB, BEIIECCTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PH3UUECKHE BEIMUYUHBI M CIUHHUIIBI X
U3MEPEHHUS, CKOPOCTb.

buonorus: knetka, opraHu3M, DJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMCHTBI, BATAMHHBI, OOMCH BEILIECTB B OPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC MOPOJbI, MOJE3HbIC UCKOIAeMbIe, TOILIUBO,
peCypchl.

TexXHOJIOTHS: XUMHUYECKasi MPOMBIIICHHOCTh, METaJUTyprHsi, IPOU3BOJCTBO
CTPOUTEIIBHBIX MAaTepUaJIOB, CEIIbCKOXO3SIMCTBEHHOE TPOM3BOJICTBO, ITHIIEBAS
IPOMBIIIJICHHOCTh,  (hapMalleBTHYECKas  MPOMBIILICHHOCTb,  IIPOM3BOJCTBO
KOCMETHYECKHX IIpernapaToB, MPOM3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,
9JIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
o0ydJaronmuMucs MpPOrpaMM CpemaHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHBIM W OpeAMETHbIM). HaydHo-mMeToauyeckoil OCHOBOM s
pa3pabOTKU MIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrpaMM CpPEAHEro OOIIEro
00pa3oBaHUs SBISIETCA CUCTEMHO-AESITEILHOCTHBIN MOAXOI.

B coOoTBETCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHS» Ha YPOBHE CPEIHEr0
o011ero 00pa30BaHus BbIIEIEHBI CIEYIOIINE COCTABIISAIONINE!

OCO3HaHKE OOYyYaOLIMMUCS POCCUMCKONW TIpa)¥JTaHCKOW HAEHTUYHOCTH —
TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaAMOOIIPENIETICHUIO;

HAJIMYUE MOTHBALIMU K 00Yy4EHHIO;

LEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YO€XKIECHUN JHUYHOCTH Ha OCHOBE
KJIFOYEBBIX LIEHHOCTEN 1 NCTOPUYECKUX TpaauLui 6a30BOM HAyKH XUMUMU;

TOTOBHOCTh U CIOCOOHOCTh OOYy4arolUXCsl PyKOBOJCTBOBAaTbCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIMMU LIEJIOCTHOU
CUCTEME XMMHUYECKOro 00pa30BaHusl;

HAJIMYUE MPABOCO3HAHUS SKOJIOTMUYECKON KYIbTYphl U CHOCOOHOCTH CTaBHUTH
LEJIN U CTPOUTH )KU3HEHHBIE IIJIaHBbl.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHUS MpeaMeTa «XUMHsD» JOCTUTAOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATENBHOW JIEATETLHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMH
U WJeaJlaMH POCCUICKOr0 TIpa)XAAaHCKOro OOLIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMu U [paBUJaMM  IOBEIEHHUS, CIOCOOCTBYIOIIMMU  IpoOLieccam
CaMOIIO3HAHUs, CaMOpa3BUTHUA U HPABCTBEHHOI'O CTAaHOBJIEHUS JIMYHOCTH
00ydJaronmxcsi.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS» OTpPaXKaroT
c(OpPMUPOBAHHOCTh OIIBITA IIO3HABATEJIILHOM M IPAKTUYECKOW JEATEIbHOCTU
oOy4aromuxcs 1o peanu3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX IIPaB M 00S3aHHOCTEH,
YBa)KEHHUs K 3aKOHY U MPAaBONOPSAIKY;

IPEJICTaBICHUS. O COLMAJbHBIX HOPMax M IPaBWJIAX MEKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKON JAESATEIBHOCTH IPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M IO3HABATEJIbHBIX 3aj1ay, BBINOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHMs], JIOTUKY H
apryMEHTHI IPYTUX PU aHAIU3E PAa3IUYHbIX BUJIOB YUEOHOH NEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIEAUIO
OTCUYECTBECHHOM XMMUHU;

YB@XEHUSI K TMPOIlECCY TBOPUECTBA B OOJACTH TEOPUU U TMPAKTUUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUH, KPONOTIUBBIX OKCHEPHUMEHTAIbHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpEcCa M MO3HABAaTEIbHBIX MOTHMBOB B IMOJIYYEHUU U MOCIEIYIOUIEM
aHainm3e MHQPOpMAIMK O MEPEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIICHUBATH CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
U [IPUHUMATh OCO3HAHHBIE PEILEHUs, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEICHUE M IIOCTYIIKHM CBOMX TOBAapUUICH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IOCJIEACTBUI 3THX
IOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSL:

NOHMMAaHUS LEHHOCTEH 30pOBOro. M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOIO OTHOLIEHMsS K COOCTBEHHOMY (PHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOrofieHHsT TMpaBWJl OE30MaCHOTO OOpaleHHs - ¢ BelIeCTBAMH B OBITY,
IIOBCEHEBHOM )KU3HU U B TPYJAOBOU EATEIBHOCTH;

IIOHUMAaHUsl LEHHOCTH NPaBWI WHAMBUAYAIBHOTO = U KOJUIEKTUBHOTO
0€30I1aCHOr0 MOBEJCHUS B CUTYaLUSIX, YTPOKAIOUIUX 30POBBIO U KM3HU JIIOJIEH;

OCO3HAHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YHOTpeOICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCJIEI0BaTENbCKON
NESTEIIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUYECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3aJad
COLIMAJIbHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3yUYEHHUIO Mpodeccuil pa3TuyHoro pojaa, B TOM
YKCJie Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyAa U pe3ysibTaTaM TPYyAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBHUAYAJIbHOH TPaeKTOPHUH
obOpasoBanms, Oymymeld npodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEM 00I1IeCTBa;

6) 3K0/10rMYeCcKOro0 BOCIMTAHHUS:

HKOJIOTUYECKU 1IeIECOO00Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAaHUsl TJIOOAIBHOIO XapakTepa 3KOJOTMYECKUX MpoOJeM, BIHMSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOIHON U COIUATBHOU CpebL;

OCO3HAaHHS HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTHDKEHUH XUMUU IS
pelleHus: BONPOCOB PaIllMOHAIBLHOTO MPUPOAO0NOIB30BAHNUS;

AKTUBHOTO  HENPUATHS JIEWCTBUM, NPUHOCAILIMX Bpel OKpYKarolIeH
OPUPOIHON Cpelie, YMEHHs] IMPOTHO3UPOBATh HEOJIArOMPUSTHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSI PEATPUHUMAEMBIX JEHCTBUN U IPEeNOTBpallaTh UX;

HAJIMYUS PA3BUTOTO 3KOJOTHYECKOTO MBILIUICHUS, YKOJIOTUYECKONU KYJIbTYpHI,
OTIbITa JeSITEIbHOCTH AKOJIOTMYECKOM HapPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS MU B MO3HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIBLHOU
IpaKTUKe, CIOCOOHOCTH M YMEHHUS AaKTHUBHO MPOTUBOCTOSATH HUICOJOTUU
xemooouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUSI,  COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTHUKHY;

NOHUMAaHUsl CHeUU(PUKM XUMHM KaK HAyKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUS 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE MPUPOJBI U YETOBEKa, B
MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU - IPOoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS,;

yOeXKIEHHOCTH B 0OCOOOW 3HAYUMOCTH XMMHHM ISl -~ COBPEMEHHOMU
OUBWIM3AIMM: B €€ TYMaHUCTHYECKOW HANpPaBIEHHOCTH W BaXKHOM poid B
CO31aHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, PEIICHUH TI00aNbHEIX IPoOiieM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPIETUYECKOM, IUILEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, O0OECIEYEHUH YCIIOBUN
YCIICITHOTO TPyJda M SKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXKJIOTO YJeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH



noJiy4aeMble 3HaHUS JJIs aHaJIu3a U OOBSCHEHUS SBJICHHUIM OKPY>KAIOIIEro Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JIeJlaTh 000CHOBAHHbBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIIUXCA JaHHBIX C IEJNbl0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XHWMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

WHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTHU M  CIHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO H
caMo00pa30BaHNI0, K AaKTUBHOMY IIOJIy4YeHHMIO HOBBIX 3HAaHUN 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpoPpecCuoHAIbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMETHbIE PE3YIbTAThl OCBOCHHSI YYEOHOro mnpeamera «XUMHs» Ha
YPOBHE CpeAHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HayuMble 1 (GOPMHUPOBAHHUSA  MHUPOBO33PEHHUS  OOyUYaIOIIUXCA
MEXIUCHUIUITMHAPHBIE (MEXKIIPEAMETHbIE) O0IeHayYHbIe MOHSITUS, OTpPaXKAroIIne
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPIus, SBIICHUE,
npoliecc, CUCTeMa, HAyYHbIM (paKT, NPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, HCCIIe0BaHNE, HAOMIOCHIE, N3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpCaJbHble yueOHBbIE NEHCTBUS (IMO3HABATENbHbIE, KOMMYHUKATHUBHEIC,

peryJsTUBHBIC), obecrieynBaroIIme bopMupoBaHue (hyHKITMOHATTLHON
T'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YyJaroInXcs;
CIIOCOOHOCTH o0yJaromuxcs MCTIONb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COUUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMH M  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBJageHnue YHHUBEpPCATbLHBIMU yueOHbIMH No3HABATEIbHBIMH
JefiCTBUSIMU:

1) 0a30Bble JIOrHYeCKHUE TeHCTBHS:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENEIATh LENN JACSATEIbHOCTH, 33/aBas IapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSTUM M YCTAHABIMBATHL MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSCHEHUS OTACIBHBIX (PAaKTOB U
SIBJICHUU

BbIOMpaTh OCHOBaHUS M KPUTEPUM [Js KJIacCU(PUKALMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTMUECKHUE paACCYX ACHMUsS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOIMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTUBOPEYMS B PaccMaTPHUBAEMBIX
ABIICHUAX, POPMYIHPOBATH BHIBOJBI U 3aKIIOUCHUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIETIbHBIC IIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (OpMyna, YpaBHEHHUE XHUMUYECKOU
peakuuu — IpH pElIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHSATH HAa3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
IIPU3HAKOB M3y4aE€MbIX BELIECCTB U XUMHYECKUX PEAKIIMM.

2) 0a30BbI€ HCC/IEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMU METOJOB HAyYHOI'O IIO3HAHUS BEIIECTB M XUMHUUYECKHX
pEeaKUnii;

dbopMynupoBaTh LETH U 33/1a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABICHHBIE
U CaMOCTOATEIbHO C(OPMYJIMPOBAHHBIE BONPOCHI B KAueCTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsI (POPMHUPOBAHUS TUIIOTE3bI IO MPOBEPKE IMPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOMIOJATh 32 XOJ0M
IpoLecca, CaMOCTOATENbHO IPOrHO3MPOBATh €r0 pe3ysbTar, (OopMyJIUpOBATH
0000111eHUS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHMS,
COCTaBIISATH OOOCHOBAHHBIN OTYET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBAaTENbCKOW W MPOEKTHOM
JESATEIIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB pEUICHUS IPaKTUYECKUX 3a1ad, IPUMEHEHUIO pa3InYHbIX
METOJI0B ITIO3HAHMUS.

3) padora ¢ nHpopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(popManuu (Hay4dHO-
HOIYJISIpHAsl JIUTEpaTypa XHMHUYECKOIO COJAEp)KAHMs, CIIPAaBOYHbIE I0COOHUS,
pecypcel MHTepHeTa), aHAIM3UpOBaTh MH(MOPMALMIO PA3IUYHBIX BUAOB U (GopM
IIPE/ICTABIICHHUS], KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYUBOCTH;



(GbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTh PAa3JIMYHBIE METOJBI MPH MOWCKE U
oTOope wuHOpPMAMK, HEOOXOAUMOM Il BBIMOJHEHHUS Y4eOHBIX 3ajad
OTpeAeIEHHOTO TUTIA;

mpuoOOpeTaTh OIBIT KCIOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TPEICTABICHUS
uHpopmaruu (cxemsl, rpaduKu, AUArpPaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIONIb30BaTh HAy4YHBIA fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
XUMUYECKON uH(MOpMaIMeld: TMPUMEHATh MEXNpeaMeTHbie (pusnueckne wu
MaTeMaTH4eCKHe) 3HAaKU U CUMBOJIBL, (hOpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

WCTIONb30BaTh W TPeoOpazoBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISITHOCTH.

OgjiaieHUe YHHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHM e CTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbI B XOJI¢ AHAJIOTa U/WIIN
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYJIUPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIILHO BBIITOJIHEHUS TIPEIOKCHHOHN 3a/1a4u;

BBICTYIIaTh C MPE3CHTAllMell Pe3yJIbTaTOB IMO3HABATEIBHON JEATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIEHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPH BBITIOJHEHUN
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peaau3aluu y4eOHOro MpoeKTa U (pOopMyIHpOBaTH BHIBOIBI
1o pe3yibTaTaM TPOBEACHHBIX HCCICIOBAHWA MYTEM COTJIACOBAHMS MO3UIMI B
x0J1e 00Cy X IeHHS 1 OOMEHa MHCHUSMH.

OByajieHHe YHUBEPCAJIbLHBIMH PEryJISTUBHBIMU AeHCTBUSMMU:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYMIECTBISTH CBOIO I103HABATEIbHYIO
JeSITEIIbHOCTh, OMpeeNsas e€ IeNd W 3aJaud, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraeMblii = alropuT™M JCHCTBUH TIpH
BBIMIOJTHEHUH Y4E€OHBIX W HCCIENOBATENbCKUX 3a]ad, BbIOMpaTh Haubosee
3¢ (deKTUBHBIA CMOCOO MX peHIeHHs C YYETOM MONYYEeHHsS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYCCKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIPHOCTH HA OCHOBE CaMOaHalIn3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3ylbTaTbl OCBOCHUS Kypca «OpraHuueckass XUMHU»
OTPAKAOT:

c(hOPMUPOBAHHOCTh  TMPEJCTABICHUH O XUMHUYECKOH  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHM B IIO3HAHUU SIBJICHUU



Opupoasl, B  (POPMUPOBAHUU MBIIUIEHHS U  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEeLIEHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloIe TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTPOHHas
000J10YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas
CBS3b, CTPYKTypHasi (popmyna (pa3BEpHyTass W COKpAIIEHHAS), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIJIEPOMHBIN CKENeT, (PYHKIIMOHAJIBbHAS TPYIIa,
paguKal, U30MEPUs, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YTII€BOAOPO/IbI,
KHUCJIOPOA U a30TCOAEpkAUUE COCAMHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BEHO, BICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
oprannueckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJWYECKUN SI3bIK XWMHUHU;, MHPOBO33PEHUYECKHE 3HAHWS,
JeXaluue B OCHOBE NOHUMAHHUS NPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBe, IMOJYyYEHUU U
0e30MacHOM HCIIOJIB30BAHUM Ba)XHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JECATENBHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCHOJb30BATh COOTBETCTBYIOLIME IOHATHS MPU
ONMCaHHUM COCTABA, CTPOCHUS U MPEBPALLICHUN OPTraHUYECKUX COCIUHEHHI;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTAaBJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMynT OpraHMYECKHX BEMIECTB W ~ ypPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIEIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WJUIFOCTPALUHA HUX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIMBATh HPHUHAMICKHOCTh H3YYCHHBIX
OPraHUYECKHUX BEHIECTB [0 HMX COCTaBy MW CTPOCHUIO - K ONPEACIEHHOMY
KJIAcCy/Tpynne COeauHEHUN (YIJIeBOJOPOIbl, KUCIOPOA M a30TcojepiKalliue
COCIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrematudeckoir HomeHkiarype (IUPAC), a Takxke NpUBOJUTH TPUBUAIBHBIC
Ha3BaHMS OTACJIBHBIX OPraHMYECKUX BEIIECTB (ATUJIEH, MPOMNUJIEH, allETUIICH,
ATWJICHTJINKONb, TIHIECPUH, (EeHON, (HOopMaNbIeTH ], aleTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh yMEHUS OMPEICIATh BHUILI XUMHUYECKOHW CBS3U B
OPraHMYECKUX COEAUHEHUSX (OMHAPHBIE U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ yYMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOECHUE,
bu3nYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, STWJIEH, MPOIMWIIEH, alleTHJICH,
oyranuen-1,3, metunOyranuen-1,3, GeH30Ji, METAHOJ, STAHOJ, STUJICHTJHUKOJIb,
rminepuH, GEeHoJ, aleTanbAeTH]l, MypaBbUHAsI W YKCYyCHAs KUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCJIOTa), HILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIYy HUMH YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C
UCI0JIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKHU YTJI€BOJAOPOIHOTO
ChIpbst (HEhTh, TPUPOAHBIM Ta3, VYrojib), CHOCOOBI WX TEPepadOTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB TIEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJIUTH BBIUUCIEHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IMPOAYKTA
peakiMu IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKITHH);

c(hOpMUPOBAHHOCTh YMEHHWH BIANECTh CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMHHU MPU U3YUYEHHUH BEILECTB U
XUMHUYECKUX SIBICHUN (HAOII0CHUE, U3BMEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
WCIIOJIP30BaTh CUCTEMHBIC XWMHYCCKUC 3HAHUSA JUIs TPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BENIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MPaBUiIa MOJb30BAHUS XUMUYECKON
NOCYJI0O ¥ J1abopaTOpHBIM O0OPYJOBAaHMEM, a TakKe MpaBuia OOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIUSMH MO BBIMOJHEHHIO J1a00pPaTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN TUUIAHUPOBATH U BBIMNOJHATH XUMHYECKUN
HKCIIEPUMEHT (IIPEBPAILIEHUS] OPTAaHUYECKUX BEIIECTB NMPU HATPEBAHUU, MOJTyUYECHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KauyeCTBEHHbIE PEaKLUU - OPraHUuYeCKHUX
BCIECTB, JCHATypaIusi OCJIKOB NMPU HArpEeBaHWH, IIBETHHIC PEAKIUU OEJIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE€30MacHOCTH TMpU OOpAILEHUH C
BEIIECTBAMH U J1AOOPATOPHBIM OOOPYJOBAaHUEM, NIPEICTABIATH PE3YIbTaThl
XUMHUYECKOTO 3KCIEpUMEHTa B (opMe 3amucu YpaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHMHYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpelCcTBa MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



c(hOpMUPOBAHHOCTh ~ yYMEHUH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYKAKOLIEH MPUPOAHON Cpenbl, OCO3HABATH
OINIACHOCTh BO3JCHUCTBUS HA KWBBIE OPTraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokaszatens [IJIK, moscHsaTh Ha mpuMepax CcrmocoOb!
YMEHBIICHUSI W MPEJOTBPALIEHUS HX BPEIHOrO BO3JACHUCTBUS HAa OPraHU3M
YEJI0BEKA;

JUIsi 0OYyJaronuXxcsi ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHUE
OPUMEHSTh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUIsL  CIENbIX M CHA0OBUASIIUX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
pensedHO-TOueUHYI0 cucTeMy oOo3HaueHui JI. bpainsa aisa 3anucu XuMHYeCKUX

bopmyi.
11 KJIACC

[IpenmeTHBIC pE3ybTaTBI OCBOEHUs Kypca «OOmmass u HeopraHUYecKas
XUMHS» OTPaKaroT:

c(hOPMUPOBAHHOCTh ~ MPEJCTABICHUN: O XHUMHUUYECKOHM  COCTaBJISAIOINICH
€CTECTBCHHO-HAYYHOM KapTUHbl MHPA, POJIM XUMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B  (OPMUPOBAHWUU = MBINUICHWS W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOAMMOM ISl PEIIEHUS MMPAKTUIECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO W IPUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKHX ~ 3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE TOHATHS (XUMUYECKUM SJIEMEHT, aToM, H30ToMl, S-, p-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUSI, XUMUYECKAs CBSI3b
(KoBaJIeHTHas, MOHHAs, METaJUINUECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKa,
TANBl ~XUMHWYECKHX  PEAKLIUH, PaCTBOpP, IJIEKTPOJUTHL,  HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAS JIUCCOLUUALMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peakiMi, XUMHUYECKOE€ PaBHOBECHE); TEOPUH W 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOU AUCCOUMAlUM, nepuoanueckud 3akoH [. M. Menpeneesa,
3aKOH COXPAHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUMN SI3bIK XUMHH,
MHPOBO33PEHYECKNE 3HAHUS, JICKAINIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH U
CHUCTEMHOCTH XMMHYECKHX SIBJICHUH, (haKTOJIOTHUYECKHE CBEJEHUSI O CBOMCTBAX,
COCTaBe, MOJIy4eHUH U 0€30MacHOM HMCIOJIb30BAHUM BXKHEHIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIILHOCTH YEIIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIE MPHU3HAKU TOHSATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOLIME IOHATHS MPU
ONMCaHUH HEOPTaHUYECKUX BELIECTB U MX MPEBPALLCHHUII;

c(OpMHUPOBAHHOCTh YMEHHI HCHOJB30BaTh XUMUYECKYI0 CHMBOJHKY MJIs
coctaBieHus: (OpMyNl  BEIIECTB U  YpPaBHEHUH XMMHYECKUX  PEaKIIH,
cucrteMatuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIEe Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BeUIECTB (yrapHblid ra3, yrieKUCIbIil ras, aMMHak, TaméHas
U3BECTh, HETAalIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUI OIpPENEsATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSX Pa3JIMYHOIO COCTABA, BUJ XHUMHYECKOU
CBs3U (KOBaJIEHTHAsl, MOHHAs, METaJUIMYecKasi, BOAOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJEKYJspHasd,
VMOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOAHBIX PACTBOPaX HEOPraHUYECKHUX
COCTUHECHUI;

c(hOopMUPOBAHHOCTD YMEHHUM YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEUIECTB MO HMX COCTaBY K OMNpPEACIIEHHOMY Kiaccy/TpyIe
COEIMHEHHM (MPOCThIE BEUIECTBA — METAJUIBl U HEMETAIIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM()OTEPHBIE THAPOKCUBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICI MEPUOANUECKOTO 3aKkoHa Jl.
W. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, O0BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUH ~ XapakTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX 3JIeMeHTOB |—4 mnepuogoB Ilepuoandeckoil cHCTEMbI
xumudeckux 3neMmentoB JI. VM. MennmeneeBa, MCHoyib3ys TMOHATHS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYeCKre YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX DJIEMEHTOB M UX COCOUHEHMI
1o nepuoaaM u rpynnam llepuonnueckon cucrembl XMMUYECKUX 1eMeHTOB []. U.
Menpeneena;

chOpMUPOBAHHOCTh YMEHHMH  XapaKTepu30BaTh - (OMUCHIBATh)  OOIIME
XMMHUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBSA3M MEXKIY HEOPraHWYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKHUX PEaKLIN;

c(OpPMHUPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATH XUMUYECKHUE PEAKIUU IO
pa3IMYHBIM TpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIEHUS 3JIEMEHTOB, 00paTUMOCTU
pEeaklnH, yYaCTHIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTABIATH YpPaBHEHHUS PEaKUUN pa3TUYHbBIX
THUIIOB, TIOJTHBIE M COKPAIEHHBIE YPABHEHHS PEAKIIUil MOHHOTO OOMEHa, YUYUTHIBAS
YCJIOBHS, TPU KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUYECTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BELLECTB;

c(OpPMUPOBAHHOCTh YMEHHH  pacKpbiBaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPEJCTBOM COCTABJICHUS SJEKTPOHHOrO OallaHca
ATUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peaKIuy OT Pa3INYHBIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMHUUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuun Jle [latense);

¢(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JIeKalMe B OCHOBE IMPOMBIIUICHHOTO IOJYYEHHS] CEPHOM KHUCJIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTh MPEACTABICHUNH 00 OOIIMX HAYYHBIX MPUHLHUIAX H
HKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO MPON3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HMCIOJIb30BAaHUEM
MOHSTHUSL «MaccoBasi J10JIs1 BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Ta30B
IpU XMMHYECKUX PeaKIUsiX, Macchl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKlUU
BEIIECTB, TEIJIOBOrO 3((eKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS] MacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOAATH MTPaBUJIa MOJIb30BAHUS XUMUYECKON
nocyAod M J1abopaTopHBIM OOOpYyIOBaHHMEM, a TakXKe MpaBuia OOpalieHHs ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU MO BBIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATH U BBINOJHATH XUMHYECKUUN
HKCIIEPUMEHT (pa3jio’KEeHUE MEePOKCHIA BOAOPOJAA B NMPUCYTCTBUM KaTalau3aTopa,
ONpENEICHUE Cpelbl PACTBOPOB BELIECTB C IIOMOIIBID  YHHBEPCAIBHOIO
UHIMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON peakiuu,
peakiy MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIuu Ha cyiabdar-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIbHbIX 3a/1ad 10
TeMaMm «Metaiby U «Hemeramib»y) B COOTBETCTBHM C TMpPaBWIAMH TEXHUKU
Oe3omacHOCTH IpHU OOpAIllEHUHU C BEIIECTBAMH U JIa0OpAaTOPHBIM 000pPYI0BaHUEM,
NOPEJCTaBISATh PE3yJIbTaThl XUMHYECKOTO J3KCIepuMeHTa B Qopme  3amucu
yYpaBHEHUN COOTBETCTBYIOLIUX peaKIuil U (HOpMYIUpOBaTh BBIBOJLI HAa OCHOBE
ATUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJIU3UPOBATH XUMHYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpeICcTBa MAacCOBOM
KOMMYHUKaIu, THTepHET U JpyTrux);



c(hOpMUPOBAHHOCTh ~ yYMEHUH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYKAKOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONIACHOCTbH BO3JCHUCTBUS HA KUBBIC OPraHU3Mbl ONIPEACIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokaszarens [IJIK, moscHaATh Ha mpumepax CcrnocoObl YMEHBUICHHS U
NPEAOTBPALICHUS UX BPEJHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHHSA OO0 OCHOBHBIX JIOCTYIHBIX METOAAX IO3HAHUSA BEUIECTB U
XUMHYECKUX SBJICHUIM;

JUIS  CIETBIX M CJHAa0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIOIb30BaTh
pensedHO-TOueUHYI0 cucTeMy oOo3HaueHuit JI. bpains aisg 3anucu XuMHUYeCKUX

bopmy.

Tematunueckoe MIaHUPOBAHUE COCTABJICHO C YYETOM II€JIEBBIX IPUOPUTETOB
BOCIIUTATEIFHOTO ACIEKTa MIKOJIBHOTO YpokKa, chopmymupoBanHbix B [Iporpamme
Bocriutanust MBOY COIII ¢ YUOIT Ne 51 r. Kupoga:

* MO0y /1eHrnEe 00yUaoIIUXCsl COOJII0IaTh HOPMBI TOBEACHHUS, IPABHIIA OOIIICHHUS
CO CBEPCTHUKAMH U MEIArOrMYECKUMH PaOOTHUKAMHU, COOTBETCTBYIOIINE VKT Ty
o011eoOpa3oBaTeIbHOI OpraHu3alny, YCTAaHOBICHUE U MTOIJCPKKY
no0poxenaTenbHON aTMochepsr;

*[IpUBJICYEHNE BHUMAHUS O0YUYaIOINUXCs K LIEHHOCTHOMY aCIEeKTy U3y4yaeMbIX Ha
ypOKax MpeAMETOB, ABJICHUIA U COOBITUI, MHUIIMUPOBAHUE OOCYKICHUI,
BBICKA3bIBAaHUI CBOETO MHEHUS, BEIPAOOTKH CBOETO JTUYHOCTHOT'O OTHOILEHHUS K
W3Y9aeMBbIM COOBITHSIM, SIBJICHUSIM, JIMIIAM.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne i/

HanmeHoBaHMe pa3ie/ioB U TeM

Koan4yecTBo 4acoB

JIeKTPOHHBIE (M (POBHIE)

NMPOorpamMMbI Bcero Kontpoabnbie | IlpakTuueckne | 00pa3oBaTesbHbIE pecypcChl
padoThI padoThI
Pasznea 1. Teopernueckre 0CHOBbBI OPraHMYeCKOM XMMHUU
1.1 [IpenmeTt opraHUuYeCKON XUMUU. 3 IHOC Mos IlIkoma (myschool.edu.ru)
Teopust cTpoeHUsI OpraHUYECKUX
coequHennit A. M. byrneposa
Htoro no paszneny 3
Paszgea 2. YrieBoaopoabl
2.1 IIpenenbubIe yIIeBOAOPOABI — 2 LIOC Mos IlTkona (myschool.edu.ru)
AJIKaHBI
2.2 HenpenenbHble yrieBogoposl: 6 1 LIOC Mos Ilkona (myschool.edu.ru)
AJIKEHBI, AJIKAJUCHbI, ATKHHbI
23 ApoMaTHYeCKUE YIIIeBOAOPOIbI 2 LIOC Mos IlTkona (myschool.edu.ru)
2.4 [IpupoiHbIE HICTOYHUKHT 3 1 LIOC Mos IlTkona (myschool.edu.ru)
YIII€BOAOPOAOB M UX mepepaboTka
Hroro no paszneny 13
Paszgea 3. Kucaopoaconepskanue oprannyeckue coeTuHeHust
3.1 Crnuptsl. DeHon 3 LIOC Moz IlTkona (myschool.edu.ru)
3.2 Anpaeruapl. KapOoHOBBIE 6 1 HOC Mos IlIxomna (myschool.edu.ru)
KUCHO0THL. ClI0XKHBIE AHUPHI
33 VYTrieBoanl 3 1 IHOC Mos llIkoma (myschool.edu.ru)
Hroro no paspeny 12

Pa3nes 4. AzoTcogepskanue OpraindecKue coeJHHeHHs
4.1 AMHHBI. AMUHOKHCIIOTBL. benku 3 LIOC Mos llIkona (myschool.edu.ru)
4.2 HToroBasi KOHTpoOJIbHAsA padoTa 3a 1 1
Kkypc 10 xiacca
Wroro no pazneny 4
Pasznea S. BoicokoOMoOJIeKY/JISIPHbIE COEIUHEHUS
5.1 ‘ ITnactmaccel. Kayuyku. Bonokna ‘ 2 | LIOC Mos IlTkona (myschool.edu.ru)




Wroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME




11 KJIACC

Ne i/ HaumeHoBaHue pa3iejioB U TeM KoJsnuyecTBo 4acoB JyeKTpoHHBbIEe (HU(PPOBLIE)
MPOrpamMmmbl Bcero Koutpoabnbie | IlpakTuueckue | 00pa3oBaTesbHbIE pecypcChl
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
1.1 Crpoenune atomoB. Ilepnoanuecknuii 3 LIOC Mos IlTkona (myschool.edu.ru)
3akoH u [lepuoanueckas cucrema
XUMHUYECKUX 3JieMeHTOB [[. 1.
Menneneena
1.2 Crpoenue BemiecTBa. MHOrooOpasue 4 HOC Mos IIkona (myschool.edu.ru)
BEIIECTB
1.3 XUMHUYECKUE PEaKIuu 6 1 1 LHOC Mos Illkona (myschool.edu.ru)
Htoro no paszneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 MerTanmnbl 6 LIOC Mos llkona (myschool.edu.ru)
2.2 HemeTtannsr 8 1 HOC Most [lTkona (myschool.edu.ru)
23 CBs13b HEOPraHUYECKUX U 2 LIOC Mos IlTkona (myschool.edu.ru)
OpPraHMYECKUX BEIIECTB
2.4 HroroBast koHTpOIbHAs paboTa 1 1
Htoro no paszneny 17
Pa3zgen 3. XumMus 1 ;Ku3HbL
3.1 XuMHUs U )KU3Hb 4 LIOC Mos llkona (myschool.edu.ru)
Uroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 34 3 3

ITPOTPAMME




