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INHOACHHUTEJIBHAS 3AIIMCKA

[IporpaMmMa 1O XUMUKM Ha YpPOBHE CpEJHEro ooOuero oOpa3oBaHuUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3oBanuu B Poccuiickoit denepannny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
dbenepanpbHON 00pa3oBaTEIbHONW IPOrpaMMbl CPEIHET0 OO0Iero o0pa3oBaHUs
(®OIT  COO), npencraBiaeHHbix B DegepaqbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
y4eOHOro TmpenMera «XuMHus» B 00pa30BaTENbHBIX OpraHu3aIusax Poccuiickoit
@denepanuy, peanu3yOLUMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX TonokeHnd «CrpaTrerum pa3BUTHS BoOcOUTaHus B Poccuiickon
®eneparnuun Ha nepuon a0 2025 roma» (Pacnopsoxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONpPEIEICHHUIO
oOmieit crpaTerny 00y4eHus, BOCIUTAHUS U Pa3BUTHs O0yYarOLUXCS CPEACTBAMHU
yueOHoro npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHnentyanbueie nonoxeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIENIEH,
COJICp)KaHMsI, pPe3yJbTaTOB OOYy4YeHHS W TpeOOBaHUU K YPOBHIO IOJTOTOBKHU
BBIIIYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, OJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHu3aliy, SBSIETCS HEOThEMJIEMOM 4YacThio HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBepUIAIONIMM 3TAaloOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0pa3oBaHus. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHKS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TaKXKe DJKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pOBbI0 M TNpUPOAHOW cpene. Peammsyercs xXumuyeckoe o0Opa3oBaHUE
oOydJarmuxcs Ha yPOBHE CPEAHETO 00IIero oopa3oBaHUs CPEICTBAMH y4eOHOTO
npeamera «XUMHS», COJIEpPKAHUE M TIOCTPOEHUE KOTOPOTO OIPEACIICHBI B
nporpaMMe MO XUMUU C Y4E€TOM CHeuu(PUKd HayKu XUMUHU, €€ 3HaYyeHUs B
MO3HAHUM TPUPOABI U B MaTEpUATbHON >KM3HU OOIIECTBA, a TaKXKe C Yy4ETOM
o0uuMX 1eleldl W TNPUHIIMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeHero obmiero oopazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyio poJib B
COBPEMEHHOW IMBWIIM3ALIMY, B CO3JaHUU HOBOW 0a3bl MaTepuajbHOU KYyJbTYpPHI.
OnHa BHOCHUT CBOHM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOI'O MBIIIJIEHUS,
B CO3J]aHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OpPUPOBI U YEJIOBEKa, KOTOpoe (PopMUpYyeTCs B XMMHUHM Ha OCHOBE MMOHUMAaHUS
BELIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO MHUpPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOCHUEM BEUIECTB, X CBOMCTBAMHU M BO3MOKHBIMH OOJIACTSIMU IPUMEHEHUSI.



TecHO B3aMMOAEICTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMU, XMMHSI CTaa
HEOTHEMJIEMOI YacCThI0 MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YCIIOBUEM YCIIEITHOTO
TpyJda M SKM3HU KaxJoro wieHa oOmectBa. CoBpeMeHHass XUMHUSI KaK Hayka
CO3MJaTelIbHAsl, KaK HayKa BBICOKMX TEXHOJOIMM HAalpaBlieHa Ha pEeIICHUe
ro0anbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOIOIrMUYECKOM 0€30MaCHOCTH U OXPAHbI 3I0POBbS.

B coorBercTBUM € OOUIMMHU LEMSIMH M NPUHIUIAMU CpPEAHEro OOLIEero
oOpa3oBanus coaepxxkanue npeamera «Xumus» (10—11 kmaccbl, 6a30BbIi ypOBEHb
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOydJarmuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKEHUS
0o0pa30BaHUs B pa3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocraBrsitomiuMu ~ TipeaMeTa  «XUMUs»  ABISIOTCA  0a30BbIe  KypChl —
«Opranuueckass xumus» U «OOIas W HeEOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COZEp KaHMsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMa
3HAHUM IO HEOPraHWYECKON XMMUU (C BKIIOUEHHUEM 3HAHUM U3 00IIeld XUMUU) U
opraHnyeckor xumMuu. GOpMUPOBAHUE AAHHON CUCTEMBI 3HAHUW NPU U3yYCHUU
npeaMera O00ecrneyrMBaeT BO3MOXKHOCTb PAaCCMOTPEHHSI BCETO MHOTrooOpasus
BEIIECTB HAa OCHOBE OOIIMX MOHATUM, 3aKOHOB U TEOPUI XUMUMU.

Crpyktypa comepxkanusi KypcoB — «Opranuueckas xumus» u «OO0mas u
HEOpraHuyeckass XuMmus» cHOpPMHUPOBaHA B TPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOr0 TOAXOAa K U3Y4YEHHIO YydeOHOro wmarepuaia ©u OOYCIIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  PAa3BUTHEM  3HAHUM  HAa  ONpENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHM4ecKOM XHMHHM BELIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPUHM CTPOEHUS OPraHuyecKHUX
COCIMHEHMW, a TakK€ Ha YPOBHE CTEPEOXMMHMYECKUX M  3BJIEKTPOHHBIX
IpelCTaBIeHU O CcTpoeHuu BemlecTB. CBeaeHHss 00 H3ydyaeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OHOJOIMYECKU
AKTUBHBIX COCAMHEHHMH. B Kypce OpraHM4ecKod XHMMHUHU IOJYy4arOT PA3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O OOLIEro 00Opa3oBaHUs NMEPBOHAYAJIbHBIC
MPEICTABIIEHUS O XUMUYECKON CBS3M, KJIACCU(UKAIIMOHHBIX MPHU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMHUUYECKOUN pEaKIUU.

[lon HOBBIM yrjoM 3peHHss B TMpeaMere «XuMHs» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl M3YYEHHBI Ha YPOBHE OCHOBHOI'O OOHIEro 00pa3oBaHUs
TEOPETUYECKUN MaTepuanl U (AKTOJIOTMYECKUE CBEACHHUS O BELIECTBaX U
XUMUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMHS» OOydarolUMCsl TPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAuUEHUE
NEPUOIMYECKOr0 3aKOHAa C OOLIETEOPETUUYECKHX M METOAOJOTMYECKUX IMO3UIUH,



riy0Xe TOHSATh HMCTOPUYECKOE W3MEHEHHE (QYHKIMM STOro 3akoHa — OT
o0oO0maroen 10 0ObSICHSIONMIEN U TPOTrHO3UPYIOILIEH.

Enunas cucreMa 3HaHWWA O BaXKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX M MNPUMEHEHHH, a TAKXKE€ O XMMHUYECKHX PEAKIMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMpOTEKaHusi JomnojHsercs B kKypcax 10 um 11 xiaccoB
AJIEMEHTaMHU COZAEpPKaHUSA, WMEIOIIMMHU KYyJIbTYPOJIOTMYECKUH U MPUKIIATHOM
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHWUMAHHMIO B3aUMOCBSI3M XHUMHUHU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ pojib B IO3HABAaTEIBHONW M IPAKTUYECKON
JESITENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBXXEHUS K IPOIECCY
TBOpPYECTBA B OOJIACTH TEOPHH U MPAKTUUYECKUX MPHIOKEHUA XUMUU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobjemMax, CB3aHHBIX C XMMMEW, KpPUTHUECKH OCMBICIMBATh MHQOPMALMIO U
NPUMEHATh €€ JUIsl MOIOJIHEHHSI 3HAHUM, pEUNIeHUS WHTEIUIEKTYalbHbIX M
AKCIIEPUMEHTAIbHBIX HCCIIEI0BATENbCKUX 3a7ad. B nenom cogepkanue yueOHOro
npeaMera  «XuUMHsS» ~ JAHHOTO  YPOBHS ~ HM3YyYEHHS  OPUEHTUPOBAHO  Ha
(GopmupoBaHue y 00ydarOIIUXCS MHPOBO33PEHUYECKON OCHOBBI Ul MOHMMAHMS
¢unocockux uaeH, TaKUX KaK: MaTepUAIbHOE €IMHCTBO HEOPraHUYECKOro U
OpPraHMYECKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, II03HABAEMOCTb NPHUPOAHBIX SBICHUNA NYyTEM >SKCIEPUMEHTA H
pelIeHHs] MPOTUBOPEYMI MEXIy HOBbIMH (DaKTaMu M  TEOPETHUYECKUMU
IPEAIOChUIKAMU, OCO3HAHUE POJIM XMMHUH B PEHICHUH SKOJIOTMYECKUX IpobdiieM, a
TaK)Ke MpodsieM cOepeXeHHs] YPHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3/AHMS HOBBIX
TEXHOJIOTHI U MaTEpPUaJOB.

B miaHe pemieHus 3agad  BOCIWTAHWS, PA3BUTHS W COLMAIM3ALMU
OoOy4JaromMXCcsd MNPUHATHIE MPOrpaMMOl MO XUMHUM TOIXOJbl K OINPEACIICHUIO
COJECpX aHUsI W TOCTPOCHHUsS TMpeIMeTa MpeAycMaTpuBalOT (hopMUpOBaHHE
YHUBEPCAJIbHBIX Y4€OHBIX JEWCTBHM, wuMeroumMx 0a30Bo€ 3HAYEHUE JUIs
pasIMYHBIX BUJOB JEATEIbHOCTU: pEIIeHUs MpoOsieM, IOMCKa, aHaluu3a Hu
00paboTku nHGOpMAIHI, HEOOXOAUMBIX JIJIsI TPUOOPETEHUS OMBbITAa MPAKTUYECKON
U HCCIIEN0BATENIbCKOM JESATENbHOCTH, 3aHMMAlOIIEed Ba)KHOE MECTO B IMO3HAHUU
XUMHH.

B mnpaktuke mnpenomaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOIIEro
00pa30BaHus, TaK U Ha YPOBHE CPEAHETO OOILEro 0Opa30BaHus, P ONPENEICHUU
COJIEP)KATENIbHOM XapaKTepUCTUKH LIeJied M3Y4EeHHs] NpeaMeTa HalpaBlICHUEM
IEPBOCTENIEHHON 3HAUMMOCTH TPaJULMOHHO NpU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAYKH KaK 00JAacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATENBHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW IMOJAXOJ K ONPENEIICHUIO LIEJIeW W3y4YeHUS
peIMeTa SBIISIETCS BIIOJHE OMPABIAHHBIM.



CorymacHO JaHHOW TOYKE 3PEHHs TJABHBIMU LIEISAMH HM3YYEHHs MpeaMera
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBiIsAIOTCSA:

e (opMUpOBaHHE CHUCTEMBbl XHMHUYECKHMX 3HAHUW KAk  BaKHEHIIen
COCTABJISIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOW
Je)KaT KIIOUEBbIE MOHATHS, (PyHIaMEHTaJ bHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE $f3bIKa HAYKH, YCBOEGHHWE W TMOHMMAaHUE CYHIHOCTH JOCTYIHBIX
000011IeHN A MUPOBO33PEHYECKOI0 XapakTepa, 03HAKOMJIEHUE C UCTOpUEH
WX Pa3BUTHS U CTAaHOBJICHUS,

e (opmupoBaHue U pa3BUTUE NMPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XHMMHUYECKHX pEakiui, HEOOXOAMMBIX i NpUOOpEeTeHUs
YMEHUI OpUEHTHUPOBATHCS B MHUpPE BEUIECTB M XMUMHUYECKUX SBIICHUU,
MMEIOIIHUX MECTO B PUPOJE, B IPAKTUYECKON U NIOBCEIHEBHOM JKU3HU;

e DPa3BUTHE YMEHHI U CIIOCOOOB JEATEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHMEM XUMUYECKOIO0 OJKCIEpUMEHTa, COOMIOACHUEM  IPaBUII
0e3omacHOro oopalieHus ¢ BeeCTBaMH.

Hapsiny ¢ atuM, conepkarenpHas XapaKTEpUCTUKA LIeJIeH U 3a/1a4 U3y4CHUS
IpeIMeTa B IIporpaMMe 10 XUMHUH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME cpeaHero odimiero oopa3zosanus. CeroaHs B
OpernojiaBaHul  XUMHM B OosblIell  CTENEHW  OTHAETCs  MPEaNOoYTEHHUE
MPaKTUYECKONM KOMIIOHEHTE COAepKaHus OOy4YeHHs, OpPHUEHTHPOBAHHOW Ha
MOJTrOTOBKY BBIITYCKHUKa 00111€00pa30BaTeIbHON OpraHU3aluy, BIAJCIOLIEr0 He
HA0OpOM 3HAHUU, a (PYHKIIMOHAIBHOM TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHHMSIMU aKTUBHOTO MOJYYEHHUs 3HAHUM U MPUMEHEHHUS UX B PEaJbHON XKU3HU
JUTSL pELIEHUS] TPAKTUYECKUX 3a/1a4.

B cBsi3u c 3TUM TpU U3y4eHHHM TpeaMera «XUMHUS» JOMHUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKUe 1IeNIM U 33a4H, KaK:

ajantanus o0yJarouuxcsi K yCJIOBUSAM JIMHAMHYHO Pa3BUBAIOUIETOCS MHUpA,
(opMHUpOBaHME  MHTEJUIEKTYalbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO TPAMOTHBIX
PELICHUI B KOHKPETHBIX KM3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEIIECTBAMHU U MX
MIPUMEHEHUEM;

¢opmupoBaHue |y OOyYarOIIMXCSl KJIIOUYEBBIX HAaBBIKOB  (KIIIOUEBBIX
KOMIIETEHIIUW), UMEIOUINX YHHMBEpPCAJIbHOE 3HAYEHHE MJI pa3IMYHBbIX BUIOB
JEeSATENbHOCTU: PElIeHUs MpoOseM, MOUCKA, aHaIu3a U 00pabOTKH HH(pOpMaIUH,
HEOOXOAUMBIX JJIsi MPHOOPETEHUsl OmbITa JEATENILHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TMO3HAHUM XUMHUHU, a TaKXKe I OLEHKM C IO3HULHM
HKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPraHU3M Y€JI0BEKa U MPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIIbHBIX HMHTEPECOB, WHTEIUICKTYAJbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00YUarOIIUXCS: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIE
3HaHUS 110 XUMHUH B COOTBETCTBUHU C KU3HEHHBIMHU NOTPEOHOCTSIMH, UCOIb30BAThH
COBpeMeHHbIe MH(POPMAIIMOHHBIC TEXHOJIOTHH I TIOMCKAa U aHaln3a yueOHOU H
Hay4YHO-TIONMYJIAPHON HH(POPMALIK XUMHUYECKOTO COACPKAHMUS;

dbopMupoBaHue M pa3BUTHE Y O0YUAIONINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe OCOOCHHO
HEOOXOAMMbI, B YaCTHOCTH, NpPU IUIAHUPOBAHUU M TPOBEIECHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydJarommxcsi YOSXKIEHHOCTH B T'yMaHHUCTUYECKOU
HANpPaBICHHOCTH XUMHUH, €€ BaXXHOW pPOJNM B PEIICHWH TIO00ATBHBIX MPOoOIeM
PaIMOHATILHOTO MPUPOAONOIb30BAHMS, TOMOIHEHUSI Y HEPTETUYECKUX PECYPCOB U
COXpaHEHUsl MPUPOAHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOWIEHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHUS OIbITa
WCIIONIb30BAaHUS TOJYYCHHBIX 3HAHWM MJIi TPUHSATHS TPAaMOTHBIX pEIICHUN B
CUTYalLUsIX, CBA3AHHBIX C XUMUYECKUMU SBJICHUSIMHU.

B yueOHOM maHe cpenHero oOIIero oOpa3oBaHUsl MPEAMET «XUMUS
6a30BOr0 ypOBHS BXOAWT B COCTaB IpeaMeTHOW o0iactu «EcTecTBeHHO-HAYYHBIE
PEIMETHD».

OO011ee ynucno 4acoB, OTBEAEHHBIX ISl U3YYEHHS] XUMUH, Ha 0a30BOM ypOBHE
cpenHero odIero oopasoBanus, coctasisier 68 dacos: B 10 kmacce — 34 gaca (1
yac B Heneno), B 11 kiacce — 34 yaca (1 gac B Hezeno).



COILEPKAHUE OBYUEHUSA
10 KVIACC
OPT'AHUYECKAS XUMUSA

Teoperuueckue OCHOBbI OPraHNYECKOM XUMUM

[Ipeamer opraHUYecKOW XMMHU: €€ BOBHUKHOBEHHE, PA3BUTHUE U 3HAUEHUE B
MOJIYYEHUU HOBBIX BEIECTB W MaTepuUalioB. Teopusi CTPOCHUS OPraHUYECKUX
coenqunenuid A. M. bytnepoBa, e€ ocHOBHbIE TTOJIOKEHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYEecKMX BemecTB. ['oMonorusi, wu3oMmepusi. XHMHUYECKas CBSA3b B
OpPraHUYECKUX COCTUHCHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenue o kiaccuukanuyu opraHUYecKUX BemecTB. HomeHkiatypa
OpraHWYECKUX COCJAMHEHUN (CHCTeMaThueckas) W TpUBHAIbHBIC Ha3BaHUS
BKHEUIINX MPEACTABUTENIEH KJIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METObl HW3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
O3HaKOMJICHHE C 00pas3llaMyd OpraHMYeCKUX BEIIECTB M MaTephajlaMd Ha HX
OCHOBE, MOJICIMPOBAHNE MOJEKYJI OPraHMYECKMX BEIIECTB, HAOIIOJCHUE U
OMMCAHUE AEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIEHUIO0 OPITAHUYECKUX BEILIECTB
IpU HarpeBaHuu (TU1aBlieHue, OOYTJIMBaHUE U TOPEHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psa. MeraH W 3TaH —
MPOCTEUININE TPEACTABUTENN aJKaHOB: (U3WYECKHE U XUMHUYECKUE CBOMCTBA
(peakuuy 3aMenieHus M TOpPEHHUs), HAXOXKJICHHE B NPHUPOAE, MOIYy4YECHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN pAll. DTHIEH U NMPONUIEH —
MPOCTEHIINE TPEACTABUTEIN aJKeHOB: (PU3NYECKUEe W XUMHYECKHE CBOWCTBA
(peakiuu  TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUIpaTallud, OKHUCJICHUS U
MOJIMMEPU3ALINH ), TIOTYYEHHE U TPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKHE CBOMCTBA (peakuus nonumepusanuu). [lomydyeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKHUHBI: COCTaB U OCOOCHHOCTH CTPOEHHMS, TOMOJIOTHUECKUH psijll. ALleTUIIeH
— TMPOCTEHIIMN TpEACTaBUTENb AQIKUHOB: COCTaB, CTpOEHHE, (U3UYECKHUE U
XUMUYECKHUE CBOMCTBA (peakiuy THMAPUPOBAHMS, TaJOT€HUPOBAHUs, THIpaTallkH,
rOpeHus), MOJy4YeHUE U TPUMEHEHUE.

Apenbl. beH3ous: coctaB, cTpoeHue, (U3NYECKUE U XMMHUYECKHE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUS U HUTPOBAHMS), TIOJNyd€HUE U TIpUMeHeHue. Tonyon:
cocmag, cmpoeHue, uauueckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBANHUSL U HUMPOBAHUs), NONYYeHue U npumeHenue. TOKCHUHOCTD
apeHoB. ['eHeTnueckasi CBSI3b MEXKAY YIJIEBOJAOPOAAMH, MPUHAJICKAIIUMU K
Pa3IMYHBIM KJIACCaAM.



[IpupoaHbIE HMCTOYHMKH YIVIEBOAOPOAOB. [IpuponHbli ra3 W NOMYyTHBIE
HedTauble Ta3pl. HedTh m e€ mpoucxoxnenue. CrnocoObl nepepaboTku HeTH:
IEPEroHKa, KPEKUHI (TEPMHUUYECKUN, KaTalUTUYECKuM), nuponus. I[IpomykTs
nepepadoTKu He(pTH, UX MPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITYy. KameHHbIi
YroJib ¥ MPOIYKTHI €r0 MepepadoTKH.

OKCHEpUMEHTAJIbHBIE METOAbl HM3YyYEHHUs BEIIECTB M WX MPEBpalICHUI:
O3HaKoOMJIeHHE C oOpasllaMM IJIacTMacCc, KaydykOB M PE3UHbI, KOJUIEKLHUH
«Hebtby» wu  «Yromp», MOIEIMpPOBAaHWE  MOJIEKYJI  YIJICBOJOPOAOB |
raJIoreHONPOU3BOIHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThI: MOJYyYEHHE HTHIICHA
Y U3Y4YEHUE €ro CBOMCTB.

Pacuérnrble 3agaun.

Bbluncnenuss 1Mo ypaBHEHUIO XHMHUYECKOM peakiuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIIECTBA WJIM IMPOJAYKTa PEAKLMH O M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIIUN).

Kucaopoacoaep:xamue oprannyecKue coeMmHeHHs

IIpenenpHple ONHOATOMHBIE CHOUPTBHL. MeETaHONI M JTAaHONI: CTPOCHHE,
¢u3nyeckue MU XUMUYECKHE CBOMCTBA (pEeakUMM C aKTHBHBIMU MeETaljlamH,
raJIoreHOBOAOPO/IaMH, TOpPEHHE), NpUMEHEHHEe. BoaopoaHble CBSI3W MEXIY
MOJIEKYJIaMU CIIUPTOB. JIefCTBME METaHOJIAa U ATaHOJIa HA OPIaHU3M YEJIOBEKA.

MHoOroaToMHbl€  COUPTHL. ODTWICHIJIMKOJIb W  TIUUEPHH: CTPOCHHE,
¢u3nyeckue W XUMHMYECKHME CBOWMCTBAa (B3aMMOJAEWCTBHE CO UIEIIOYHBIMU
MeTa/lJlaM{, KaueCTBEHHAas PeaKIusi Ha MHOIroaTOMHbIe crnupThl). [lelicTBue Ha

OpraHusMm 4enoseka. [[puMeHenue rimnepusa U dTUIEHTIIMKOJIS.

®deHon: CcTpoeHUE MOJEKYNbl, (QU3MUYECKHE M XUMHUYECKHE CBOICTBA.
TokcuunocTs (enona. Ilpumenenue denona.

Anpperunpl U kemoHvl. DoOpMaNbIETHI, ALETAIBIACTHI:  CTPOCHHE,
dusznueckrue U XUMHYECKHE CBOMCTBA (pEaKklMHM OKUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEaKIUK), MOJYyYEeHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCYCHAasl KUCJIOTBI: CTPOEHUE, (PU3NUYECKHEe U XMMHUYECKHUE CBOMCTBA (CBOIWCTBA,
o0rmiue s Kiacca KUCIOT, peakius 3TepuuKalnm), MoTydeHne U MpUMEHEHHUE.
CreapuHoBasi ¥ OJICMHOBAasi KUCJOTHI KaK MPEICTABUTENIM BBICHIMX KapOOHOBBIX
KUCIOT. MbUTa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

CrnoxHble >(QuUpbl KaKk MOpPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['uuponus
ci10kHbIX 3¢upoB. XKupsl. I'naponus xupos. IIlpuMenenue xxupos. buonorunueckas
POJIb JKUPOB.

VYrneBonpl:  cocTaB, KilacCHHKanmus — yrieBogoB  (MOHO-, JU- H
nosmcaxapuibpl). ['moko3a — MpocTeduii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbl, (U3MYECKME W XUMHUYECKHE CBOWCTBA (B3aMMOJIECUCTBHE C



rugpokcuiom Meau(ll), oxuciaeHne amMMuadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHUE, OpOYKEHUE TIJIIOKO3bl), HAXOXIAEHUE B MPHUPOJIE, MPUMEHEHUE,
ouonornueckas poib. ®orocunte3. GpykTo3a Kak U30Mep TIHOKO3bI.

Kpaxman u nemirono3a Kak NpuUpoaHble nosmMepsl. CTpoeHHe Kpaxmana U
LEeJUTI0J03bl.  PU3HUECKME W XMMHYECKME CBOMCTBAa KpaxMmana (THApOJIU3,
KayeCTBEHHas Peaklus C HOJOM).

OKCNepUMEHTAIbHBIE METOAbl M3yYEHHsS BEUIECTB M WX IPEBPALLECHUIA:
OpoBeleHNEe, HAOMIOACHWE M OMNHMCAHHWE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKLUMH OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJA
okcugoM wmenu(ll)), MHOroaroMHbIX CHOUPTOB (B3aMMOJIEHCTBUE TIUIIEPUHA C
ruapokcuiom meau(ll)), anpaerngos (oKucieHrne aMMHAYHBIM PaCTBOPOM OKCHJA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3zaumoneicTBue Kpaxmaia € HOJOM),
MPOBEACHNE MPAKTHUUECKON pabOThI: CBOWMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérurlie 3amaumn.

BbluucneHuss 1Mo ypaBHEHUIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MUCXOJHOI'0 BEILIECTBA WJIM MPOJIYKTA PEAKIIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIECTB WU MPOAYKTOB PEAKIINH).

A3oTcoaepxalire OpraHnuecKiue COeqUHEHUS.

AMUHOKHUCIOTBI Kak aM(OTepHble OpraHuyeckue coenuHeHus. dusnueckue
U XMMHUYECKHE CBOMCTBA aMHWHOKHCIIOT (Ha mpumepe IiuiuHa). buonmoruueckoe
3HAYEHWE aMUHOKUCIIOT. [lenTupl.

benku kak NpUpOHBIE BBICOKOMOJEKYJSIpHbIE coequHeHus. llepBuunas,
BTOpPUYHAsA M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
THJIPOJIN3, IeHATypalysl, KaYeCTBEHHbIE PEaKI[MN Ha OEJIKH.

OKCNepUMEHTAIbHBIE METOAbl M3y4EHHsS BEUIECTB M WX IPEBPALLECHUIA:
HaOJIO/ICHNE U OMKCAaHUE JEMOHCTPALIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MpH
HarpeBaHUH, IBETHBIC PEAKI[UU OEJIKOB.

BricokoMoJIeKyJIsIPHBIE COeIMHEHUSA

OCHOBHbBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NMOJMMEPHU3ALNM, CPEIHSAS MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MOJIMMEPHU3ALNS ¥ TTOJIMKOHAEHCALINS.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALICHUMN:
O3HaKOMJIEHHE C 00pa3luaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBS3H.

Peanuzanus MeXpeaMETHBIX CBA3€U MPU U3YYEHUN OPraHUYECKON XUMUHU B
10 kiacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIUX ECTECTBEHHO-



Hay4YHBIX MOHSTUM, TaK W MOHATHUH, SBISIOMIMXCS CHUCTEMHBIMHU JJISl OTAECIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYUYHBIN (haKT, THUIIOTE3A,
3aKOH, TEOpHUsl, aHAIM3, CHUHTE3, KJIacCU(UKALUS, MEPUOAUIHOCTh, HAOIIOJCHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJEIIMPOBAHHUE.

duszuka: Marepus, DJHEpPrusi, Macca, aroM, JJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKU YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorust: kierka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTtocuHTE3, OMOJOTUYECKHM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJE3HbIE UCKOMAeMbl€, TOILIUBO,
pECYPCHI.

TexHonmorus: NHUUIEBBIE MPOAYKTHl, OCHOBBI PALMOHAIBHOTO MHUTAHUS,
MOIOIIME CPENICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE MPENapaThl, MaTEPUaIIbl U3
VCKYCCTBEHHBIX 1 CHUHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIIASA N HEOPTAHUYECKAS XUMUSA

Teopernyeckue OCHOBbI XUMHUM

XWUMUYECKUN JJIEMEHT. ATOM. SIpo aroma, H30TONBL. JJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUe yPOBHHU, MOJYPOBHH. ATOMHBIC opOuTamu, S-, pP-, d-
anemMeHTbl. OCOOCHHOCTH pachpeiesieHUs: AJICKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DJICKTPOHHASI KOH(PUTYpallsi aTOMOB.

Ilepuoanueckuit 3akoH U Ilepuoanueckas cucteMa XUMHUYECKUX SJIEMEHTOB
1. . Menneneea. CBA3b MEpUOUUECKOTO 3ak0oHA U [leprognueckoil CUCTEMBI
xuMudeckux 3neMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUSI CBOMCTB XHUMHUUYECKHX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIOXKHBIX BEUIECTB IO TpydrnaM M Tepuoiam.
3HavYeHue MepUoANYECKOro 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHABl XHUMUYECKOM CBS3U
(KOBaJIEHTHAsl HEMOJIApHAs W TMOJISIpHAas, WOHHAs, MeTauiueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIH U  JIOHOPHO-
akuentopHoii). BomopoaHas cBsizb. BalleHTHOCTB. DIEKTPOOTPULIATETHLHOCTD.
Crenenb okucieHus. MIOHbI: KaTHOHBI U aHUOHBL.

BemectBa MOJEKYISIpHOTO H  HEMOJIEKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIbI KPUCTAIMYECKAX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAILINYECKON PELIETKHU.

ITonstne o mgucnepcHbix cucremax. VICTMHHBIE U KOJUIOMIHBIE PACTBOPBL.
MaccoBas 10Ji1 BEUIECTBA B paCTBOPE.



Knaccuduxarms HEOPraHUYEeCKUX COCIMHEHUH. Homenknarypa
HEOPraHWYECKUX BenlecTB. ['eHeTMyeckass CBs3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIINX K PA3JIUYHBIM KJIACCAM.

Xumnueckass — peakuua. Knaccudukanums — XMMHUYECKMX — peakUuMid B
HEOPraHUYECKOM M OpPraHMYEeCKOM XUMHUH. 3aKOH COXPAaHEHHUS MAacChl BEILIECTB,
3aKOH COXPAHEHHUs U MIPEBPAIEHUS DHEPTUU MPU XUMHUYECKUX PEAKIIUIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iMuHbIX (hakTopoB. OOpaTumMbie
peakuuu. XuMuueckoe paBHoBecue. DakToppl, BIUSIOIIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

DnexTponuTudeckas nuccormanus. CunbHbIe U c1aldbie AMeKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEUIECTB: KHCJIasd, HEUTpaIbHAas, NIECTOUYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METObl HW3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
nemoHctpanus Tabmun «lleproguyeckas cucrema xumuyeckux snementon 1. W.
MenneneeBay, U3ydeHUE MOJENCH KPUCTALTMYECKUX PEIIETOK, HAOMIOJCHUE U
OIKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iiokKEeHUE MEePOKCUAA
BOAOPOJA B MIPUCYTCTBUM KaTalIM3aTOpa, OMPEAECICHUE CPEbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIILHOIO HHAUKATOpPA, PEAKIUH HOHHOIO OOMEHA),
IPOBEJICHUE MPaKTUUeCKor paboThl «BiusiHUE pa3nudyHbIX PaKTOPOB HA CKOPOCTh
XUMHUYECKOUN PEAKLINI.

PacuérHble 3anaum.

Pacuétel 1O ypaBHEHHMSIM XUMHUYECKHUX pEaKIU, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, PaCU€Thl C HCMOJb30BAHWEM IOHATUS «MACCOBas
JIOJISI BEILIECTBAY.

Heopranuveckass xumus

Hemeramnsl. Ilomoxenue HemeramsioB B llepuonmyeckon  cucreme
xumuueckux sneMentoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHSI aTOMOB.
@dusnyueckre CBOMCTBA HEMETAUIOB. AJIOTPONUS HEMETAUIOB (Ha MpuMmepe
KHCIIOpoa, cepsl, pochopa u yriepona).

XUMHUYECKUE CBOMCTBAa BaKHEHIIMX HEMETAJJIOB (TaJOreHOB, Cephl, a30Ta,
dochopa, yrmepoma W KpeMHHS) M WX  COCOUHEHUU  (OKCHIOB,
KHUCIIOPOICOACPKALIUX KUCIOT, BOJAOPOIHBIX COCAMHEHUH).

[IpuMeHeHnE BaKHEUIIMX HEMETAIUIOB U UX COEIMHEHUM.

Meramnsl. [lomoxenne meramioB B llepruonndeckon cucreMe XUMHYECKUX
sanemenToB JI. 1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0YEK
atomoB MmetasuioB. OOmue pusznueckue cBoricTBa MeTauioB. CIuiaBbl METAJLIOB.
DIJIEKTPOXUMHUYECKUN Al HAPSHKEHUN METaJUIOB.

XUMHYECKUE CBOMCTBA BaKHEUIIMX META/UIOB (HATPUM, KaJIMM, KaJbIUH,
MarHui, alFOMUHUMN, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHCHHUIA.



Obmue crocoObl momydeHus: MeTayioB. [IpuMeHeHHe MeTauioB B OBITY H
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOAbl M3Yy4EHHs BEUIECTB M HUX IPEBPALLECHUN:
M3y4YeHUE KOJUIEKIMH «MeTamisl U CIUIaBbl», 00pa3l[0B HEMETAIOB, PELICHUE
HKCIIEPUMEHTAIbHBIX 3a/a4, HAOJIOJEHUE M ONUCAHUE JAEMOHCTPALMOHHBIX HU
71a00paTOPHBIX OMBITOB (B3aUMOJACUCTBUE THAPOKCHAA ATIFOMUHUS C PAaCTBOPAMHU
KHUCIIOT U LIEN0Y€eH, KAUECTBEHHBIE PEAKIIMK Ha KATUOHBI METAJJIOB).

Pacuérnsle 3amaun.

Pacuérel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMHU BEILIECTB,
pacuétbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIUH, €CIH OTHO
U3 BEILECTB UMEET IIPUMECH.

XuUMUS ¥ KU3Hb

Ponb xumum B 0OecrieueHUH 3KOJOTUYECKOM, SHEPreTUYECKON W MHUIIEBOM
0€30MacHOCTH, Pa3BUTHH MeIULUHBL. [IoOHSATHE O HAy4YHBIX METOJIax MO3HAHUS
BELIECTB U XUMHUYECKUX PEAKLIN.

[IpencraBnennss 00 OOIIMX HAyyHbIX MPUHIOUIAX [POMBIIUIEHHOIO
MTOJTyYEHHUSI BaKHEUIIINX BEILIECTB.

YenoBek B MHUpPE BEIIECTB M MaTEPUAIOB. BAXHEUIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHMOHHBIE MaTe€pualibl, KpacKH, CTEKIO, KEpaMUKa,
Marepuaibl Uil DJIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEpaIbHBIE
y100peHus.

XuMHUA ¥ 340pOBbE YEIIOBEKA: IpaBUia HCIOJIb30BaHUSA JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0€30MacHOI0 HUCIIOJIb30BaHUS MpenapaToB OBITOBOW XUMHUU
B IOBCETHEBHOM >KM3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanusg  MeXNpeAMETHBIX  CBSI3€M MpU  U3Y4eHUH  o0mel u
HEOpPraHU4ecKol XxuMuH B 11 Kimacce ocyliecTBisIeTCsl Yepe3 UCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYyYHBIX TMOHATUM, TaK W TOHATHH, SBISIOIIMXCS
CUCTEMHBIMH JJI OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1Iue ecTeCTBeHHO-HAYYHbIEC MOHSATHUS: HAy4HbIM (DakT, TUIoTes3a, 3aKOH,
TEOpHs, aHalIu3, CUHTE3, KilacCUu(UKalus, TMEePUOJUYHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIIMPOBAHNE, U3MEPEHUE, SIBJICHUE.

du3uka: MaTepusi, SHEPTHs, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH,
U30TOII, PaJUOaKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUUYECKUN YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, (DU3NUYECKUE BEJIMYMUHBI U €IMHUIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- WU
MUKPO3JIEMEHTHI, BATAMUHBI, OOMEH BELIECTB B OpraHU3ME.



["eorpadus: MUHEpaIbl, TOPHBIC TIOPOJIBI, ITOJEC3HBIC HCKOIAeMBbIE, TOILIHUBO,
peCypChI.

TexHOMOTHS: XUMHUYECKasT MPOMBIIIJICHHOCTh, METALTYPTHUs, TPOU3BOJICTBO
CTPOHUTEIBHBIX MaTePHANIOB, CEIbCKOXO3SHCTBEHHOE IPOM3BOJICTBO, IHIICBAs
IPOMBIIIUICHHOCTh,  (papMarieBTHYECKasi  MPOMBIIUICHHOCTh,  IIPOU3BOJICTBO
KOCMETHYECKHX TIpernaparoB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepPHAJIOB,
3JICKTPOHHAS TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



IVDIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XUMUWU
HA BA3OBOM YPOBHE CPEJIHEI'O OBILIEI'O OBPA30OBAHIA
JIMUHOCTHBLIE PE3YJIBTATbBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHUS
00yJaromuUMHUCs TIPporpaMM CpEIHEro oO0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHbIM UM TpeaMeTHbIM). HaydHo-MeToauueckoil OCHOBOWM ISt
pa3pabOTKU TIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOrpPaMM CPEIHEr0 OOIIero
00pa3oBaHUs SIBISICTCS CUCTEMHO-ACATEILHOCTHBIN TTOIXO/.

B cooTBEeTCTBUM C CHCTEMHO-IESITEIHPHOCTHBIM IOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOEHUS MpeaMeTra «XHUMHS» Ha YpPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICICHBI CJICIYIONINE COCTABJISIOIINE:

OCO3HaHWE OOYYAIIIMMHUCI POCCUMCKON TPaKIAHCKONW HISHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CaMOOIIPE/IEIICHUIO;

HaJM4Yue MOTHBAIIUU K O0YyUCHHIO;

L[eJICHANIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M UCTOPUUYECKUX TPATUIIMK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBAaThCS B CBOEH
NEATeIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIUMU IIEJIOCTHOMN
CHUCTEME XHUMHYECKOT0 00Pa30BaHMUS;

HaJM4Yue MPaBOCO3HAHUS YKOJIOTUYECKOU KYJIBTYpPhl U CIIOCOOHOCTU CTaBUTh
I[N ¥ CTPOUTD JKM3HCHHBIC TIJIAHBI.

JIuyHOCTHBIE pe3yNbTaThl OCBOCHUSI TpeaMeTa «XUMHS» JIOCTUTalTCsS B
€IUHCTBE Y4YeOHOM W BOCHUTATECIILHOW JEATEILHOCTM B COOTBETCTBUHU C
T'YMaHUCTUYECKUMHU, COIIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU
U HeaaMu POCCUICKOTrO TpakJIaHCKOro oOIlecTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥ TpaBWIaMU  TIOBENCHMs,  CIOCOOCTBYIOIIMUMHU  TMpOIleccam
CaMOIIO3HAHMS, CaMOPa3BUTHUS W HPABCTBEHHOI'0 CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.

JIuyHOCTHBIE pe3ylbTaTbl OCBOCHUSI MpeaMera «XUMUS  OTpaxKaroT
c(hOpMUPOBAHHOCTh OIBITA IIO3HABATEILHON U TMPAKTUYECKOW JESITEIHbHOCTH
00y4Yaromuxcs Mo pean3ali IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHUA:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY M TIPABOIOPSJIKY;

MPEACTaBICHUS O COIMAIbHBIX HOpPMax MW MpaBWIaX MEXKIUYHOCTHBIX
OTHOIICHUHN B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM MAESATEIBHOCTA TMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYE€OHBIX W MO3HABATENbHBIX 3a/1a4, BBHIMOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHMMaTh YW NPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMeHTBI JPYTUX MPH aHAIU3E PA3IMYHBIX BUJIOB YU€OHOHN JESTEIbHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA

[IEHHOCTHOT'O OTHOIIEGHHUS K HCTOPUYECKOMY M HAy4dHOMY HaCJEAUIO
OTE€YECTBEHHOM XUMUH;

YBOXEHUSI K TIPOIIECCY TBOpPYECTBA B 00OJIACTH TEOPUH M MPAKTUYECKOTO
NPUMEHEHUS! XUMUHU, OCO3HAHUSI TOTO, YTO JIOCTUXKEHHS HAYKU €CTh pPe3yJbTar
JUIMTEIbHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  TOHUCKOB,
MIOCTOSIHHOT'O TPYAa YYEHBIX U TPAKTUKOB,;

MHTEpeCa U TO03HABATENIbHBIX MOTHBOB B TIOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e MHQOpMaIMKU O MEPETOBBIX JOCTHKCHUSX COBPEMEHHON OTE€YECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMSI:

HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CB3aHHBIE C XUMUUYECKUMHU SIBIICHUSIMU,
U MIPUHUMAaTh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE IMOBEICHHE M IMOCTYNKH CBOMX TOBApHUIIECH C
MO3UIIMI HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHUsl IIEHHOCTEW 3J0poBOro W 0Oe3omacHOro oOpa3a JKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COOJIIOJICHUST TIpaBUJI OE€30IIacCHOr0 OOpalleHus C BEIIeCTBaMH B OBITY,
ITIOBCEITHEBHOM KU3HU U B TPYAOBOU JEATEINBHOCTH;

MMOHUMAHMUSI [IEHHOCTH TIPaBWJI MHIUBUIYAJIBHOTO H©  KOJJIEKTUBHOTO
0€30MMacHOT0 MOBEJICHUS B CUTYAITUSIX, YIPOKAIOIINX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TOCIEJICTBUM M HENPHUSATHUS BPEAHBIX MPHUBBIYEK (YIMOTPEOJICHH S
QJIKOTOJIs1, HAPKOTHUKOB, KYPEHU);

S) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATEIbCKOM
NEeSATENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYrUX BHIAX
NEeATEbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU MPAKTHUYECKUX 3a7ad
COLIMAIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUEHHUIO Mpodeccuii pa3iuyHoro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHUS K TPYLY, JIOJSAM TPyAa U pe3ysibTaTaM TPYIOBOU JIE€SITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAMBUAYAJIbHOH TpPaeKTOpUU
oOpasoBaHus, Oyaymied mpodeccur W peaau3alid COOCTBEHHBIX >KM3HCHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHH, UHTEPECOB U
notpedHocTeN 001IEeCTBa;

6) IKOJIOrN4€eCKOro BOCIHUTAHMS:

HKOJIOTMYECKHU 11eJIeCOO0Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUs TJIOOATLHOIO XapakTepa HKOJIOTMYECKUX MpoOieM, BIMSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE TPUPOJHON U COLUATIBHOM CPENBL;

OCO3HAaHUS HEOOXOJMMOCTH HCIIOJNBb30BAHUSA JOCTIDKEHUNW XUMUU IS
pEeUIeHUs. BOIIPOCOB PAllMOHAIBHOIO MPUPOAOIIOIIb30BaHNU;

AKTUBHOIO HENPUATHS JIEWCTBUM, NPHUHOCAIIMX BpEeA  OKpYXKaoIIEH
IPUPOTHON Cpejie, YMEHUsl MPOTHO3UPOBATh HEOIArONPUSITHBIE SKOJOTHYECKUE
MOCJIE/ICTBUS PEAITPUHUMAEMBIX IEUCTBUI U MPEIOTBPAILATH UX;

HaJIM4usl PA3BUTOIO SKOJOTMYECKOIO MBIIUICHHUS, YKOJIOTHYECKOU KYJIBTYPHI,
OIIbITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCA WMHU B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COLMAIbHOMN
OPaKTUKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHBOCTOSTh HJEOJOTHH
xemo(poouwu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTUKU;

MOHUMAaHUS CHeNU(PUKA XMMHA KaK HayKd, OCO3HaHUA €€ pOau B
(GbopMUPOBaHUU PALMOHAIBHOIO HAYYHOTO MBILIUICHHS, CO3JaHUU LIEIOCTHOTO
IPEJICTaBIICHUsI 00 OKPY)KaIOIlleM MHUpE Kak O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pEHICHHH NpoOJieM COXpaHEHHs
IPUPOJHOTO PABHOBECHS;

yOexxIEHHOCTH B  0Cc000M 3HAYMMOCTH XMMHH [ COBPEMEHHOM
UMBWIN3ALMA: B €€ T'yMaHUCTUYECKOW HAINpPaBICHHOCTH W BAXKHOW pOJU B
CO3/IaHMM HOBOM 0a3bl MaTepUATbHOU KYJIbTYPhI, PEIICHUH TI00aIbHBIX PoOiieM
YCTOWYHMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, YHEPIrETUYECKOM, MUILEBOU U
HKOJIOTUYECKOW O€30IaCHOCTH, B PA3BUTUU MEAULMHBI, OOECIEUEHHH YCIIOBHI
YCHOEIIHOTO TpyJda MW DHKOJIOIMYECKH KOMGMOPTHOW KU3HHM KaXIOro 4YjeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJb30BATh



MoJTy4yaeMble 3HAHUS /ISl aHAJIM3a U OOBSICHEHHs! SIBIICHUN OKPYKAIOIIEero MUpa U
MPOUCXOSIINX B HEM M3MEHEHUI, YMEHUS JIeaTh 0OOCHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAyyHbIX (AKTOB M UMEIOUIMXCA J@HHBIX C LEJbI0 TOJydeHHUs
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJB30BaTh XMUMHYECKHE 3HAHUSA JJIA
petieHust IpodJieM B pealbHBIX JKU3HEHHBIX CUTYaIUsX;

MHTEpeca K TTO3HAHUIO U UCCIIEIOBATENIHCKOM NeATeIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTH K  HENPEepPhIBHOMY  OOpa3OBaHUIO U
camMo00pa30BaHUIO, K AaKTUBHOMY IIOJy4YE€HUIO HOBBIX 3HAHWW 1O XHMHHU B
COOTBETCTBUHU C )KMU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX chepax mpodeccrnoHaIbHOMI
JeSITETbHOCTH.

METAINPEAMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIE pe3yNbTaThl OCBOCHUS y4e€OHOTro mpeameTa «XuMUus» Ha
YPOBHE CpEeIHEr0 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMble i1 (OPMUPOBAHUS ~ MHUPOBO33PEHHUS  OOy4arommxcs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHITHUS, OTPAXKAIOIIHIC
[EJOCTHOCTh HAYYHOM KapTUHBI MHpa U CHENU(PHUKY METOJ0B IO3HAHUS,
UCMOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPrus, SBIICHUE,
MpoIECC, CUCTEeMa, HAyIHBIH (PaKT, TPHUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHs, UCCIeIOBaHNE, HAOMIOIeHNE, H3MEPEHNE, DKCTIEPUMEHT U JIPYTHE);

YHUBEpCalbHblEe yuyeOHbIE JeHCTBUS (TO3HABaTEIbHbIE, KOMMYHUKATUBHBIC,

PEryNATHBHBIE), o0ecreynBaroIue dbopmupoBaHue (yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHOW KOMITETEHIIMHN 00 y4aronXcs;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXTUCITUTUTMHAPHBIE, MUPOBO33PCHUECKHE 3HAHWS W YHUBEpCAJIbHBIC y4eOHBIC
JICUCTBUS B IIO3HABATEILHON U COLIMAIILHOM IPAKTHUKE.

MeranpeagMeTHble pe3yibTaTbl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEIbHBIMA, KOMMYHUKATHUBHBIMH W  PETYJIATHUBHBIMHU
JIEUCTBUSAMH.

OBJaanenune YHUBEPCAJIbHBIMHU y4eOHBbIMU NMO3HABATEJIbHbIMH
JeliCTBUSIMU:

1) 6a30BbIE JTOrHYeCKHE AeliCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh M aKTyaJlu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpPENCNSATh UENU JCATEIbHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITEILHOCTH C IMTOCTABJICHHBIMU LIECIISIMU;

HCTIOJIb30BaTh MPHU OCBOCHUW 3HAHWM TPUEMBI JJOTMYECKOIO MBIILICHUSA —
BBIJICTISITh XAaPAKTEPHBIC TMPU3HAKK TOHATUW W yCTAHABJIMBATH WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHHS OTNIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUS M KPUTEPUU I KIAcCU(UKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIINN;

YCTaHABIIUBaTh MPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJEHHUS (MHAYKTUBHBIE, JEIYKTUBHbBIC, IIO
AHAJIOTMH), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B PacCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUCHHUS;

MPUMEHSTH B IIPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEITH, TPEOOPA30BBIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHUYECKOU
peaknuu — TPU PEUICHUW YJIEOHBIX IMO3HABATEIBHBIX W TMPAKTUYECKHX 3ajad,
IPUMEHSTh HA3BaHHBIC MOJIENbHBIE MPEIACTABICHUS /JIsl BBISIBJICHUS XapaKTePHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIEA0BATENbCKHE TeHCTBUSI:

BJIQJIETh OCHOBaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHYECKUX
peakuum;

bopMyIMpoBaTh LIETU U 33]1a4U UCCIIEIOBAHNUS, UCIIOIb30BaTh TOCTABJICHHbBIC
U CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BOIMPOCHI B KAdyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI i1 (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HAaBBIKAMU CAMOCTOSTENILHOT'O TUIAHUPOBAHUST W TMPOBEIACHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIIOMATh 32 XOI0M
mpoliecca, CaMOCTOSITEILHO TMPOTHO3UPOBATh €ro pe3ynibTaT, (PopMynHpoBaTh
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIILHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHMUSI,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOM HCCIIEeI0OBATEIbCKOM U MPOEKTHOU
JESTENBbHOCTH, TMPOSIBIATh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY
MOMCKY METOJOB PEIICHUS] NPAKTUYECKUX 3aJay, MNPUMEHEHHIO Pa3IMYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCSI B  PA3IMUHBIX HMCTOYHUKAX HHpopManuu (Hay4dHO-
MONyJIIpHAsl JIUTepaTypa XUMUUYECKOTO COJIEpXKaHUsI, CIPABOYHbIC MOCOOUS,
pecypcel HTEpHETa), aHanM3UpoBaTh MH(POPMAIUIO PA3TUYHBIX BUJIOB U (opM
MpeACTaBIICHUSI, KPUTUYECKHU OLICHUBATH ed JIOCTOBEPHOCTD u
HEMPOTHUBOPEUNBOCTb;



(bopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3IWYHBIE METOABI MIPH TOUCKE U
orbope wuHpOpMALMK, HEOOXOAMMOW MJiA BBIIOJHEHUS YYEOHBIX 3ajad
OIPEIEIEHHOIO TUIIA;

npuoOpeTaTh OMBIT HCIOIL30BaHUs HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaThb  ONTHUMAIbHYIO  (OpMYy  MpencTaBlICHUS
uH(popMaluu (CXeMbl, rpaQuKU, JTUarpaMMbl, TAOIHILIbl, PUCYHKU U IPYTHE);

UCIIOJIb30BaTh HAYUYHBIA $3bIK B KAuyeCTBE CpPEIACTBA Mpu pabore ¢
XUMUYECKON uH(pOpMalMe: NPUMEHSITh MEXIpeIMeTHbIe ((pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, aOOpeBUATYpPhI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHME CpEICTBA
HaTrJIsITHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMHU J1eHCTBUSIMH:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ JUaiora u/miu
IUCKYCCHHU,  BBICKa3bIBaTh  HUAEH, (QOPMYIHPOBaTH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS MPEJIOAKEHHON 3a1a4H;

BBICTYIIAaTh C MPE3CHTALMEH pPe3yJbTaTOB IO3HABATEIHLHOM JE€ATEIHbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIIbHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XMMHUYECKOTO dKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BELIECTB, pealn3aliy y4eOHOIO MPOEKTa U (POPMYIHPOBATH BHIBOABI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAHUIN MYTEM COTJIACOBAHUS MO3ULIMI B
X0J1e 00CYXKJIeHUsI 1 0OMEHA MHEHUSIMH.

OgBJjaieHne YHUBEPCAJIbHBIMH PeryJsiTUBHbIMH I€CTBUSIMHU:

CaMOCTOSITEJIbHO IUIAHUPOBATh W OCYHIECTBIIATH CBOKO I0O3HABATEJIbHYIO
NeSTENbHOCTh, ONpenesss e Medau M 3aJadyd, KOHTPOJIUPOBaTb M IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh TMpejJiaraéMblii  aqTOPUTM JIEUCTBUM TIpH
BBITIOJIHCHUU YYEOHBIX M HCCIAEAOBAaTEIbCKUX 3ajad, BbIOMpaTh Haubosee
3 peKTUBHBIN C€MOcO0 HX pelieHHs ¢ Y4ETOM TIONYyYEHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBJIATh CAMOKOHTPOJb CBOEH AESITEIHbHOCTH Ha OCHOBE CaMOaHaIn3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJIbTATBI
10 KUIIACC

[IpenmeTHble pPE3ynbTAaThl OCBOEGHHS Kypca «OpraHuueckas XUMHS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh  MPEACTABJICHUA O XMMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJIM XUMHHM B TIO3HAHUM SIBJICHUI
npuponbl, B (OPMUPOBAHMHM MBIIUIEHUS W  KyJAbTYphl  JIUYHOCTH, €€
(YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOJUMOM 1JIsl pellIeHUs MPAKTUYECKUX 3a1a4



Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3/I0POBBIO M MPUPOAHOU
cpene;

BIIQJICHUE  CHCTEMOM  XMMHUYECKMX  3HAaHHMI, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHI JJIEMEHT, aToM, 3JEKTPOHHAA
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, SJIEKTPOOTPHUIIATEIbHOCTD, XUMHUECKas
CBS3b, CTPYKTypHasi ¢opmyisa (pa3BépHyTas U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIA OO0BEM, YIIEpOAHBIA CKelleT, (YHKUMOHAJIbHAS Tpymnmna,
pagukall, u30Mepus, U30MEPBI, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHUCIIOPO/ U Aa30TCOAEPXKAIllME COECIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (T€OpUsT CTPOCHUS
oprannueckux BemecTB A. M. bytiepoBa, 3akOH cOXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKAN SA3bIK XUMHUH; MHUPOBO33PECHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (AKTOJIOTMYECKHE CBEIEHUS O CBOICTBaxX, COCTaBe, MOJYyYEHUU U
0€30MacHOM HCMOJb30BAaHUU BAXHEHIINX OPraHMYeCKUX BEIIECTB B OBITY U
NPaKTUYECKOUN JESTENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUMN BBISABISTH XapaKTEepHbIE MPU3HAKU TOHSITHIA,
YCTAaHABJIMBATh MX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHATHUS MpPU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILIECHUI OPraHUYECKUX COCTUHEHUN;

c()OPMUPOBAHHOCTh YMEHHI HCIIOJNb30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB MW YPaBHEHMM XUMHUUYECKUX PEaKIIUH,
U3rOTABJIMBATh MOJEIM MOJEKYJ OPraHWYeCKHX BEIECTB JJI WUIFOCTPAMU UX
XUMHUYECKOT0 M IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABJIMBATh MPUHAJICKHOCTh H3YyYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBY W CTPOEHUI0 K OIpPEACIEHHOMY
KJIacCy/TpyIne COeAMHEHUH (yriaeBOIOPOJbl, KHUCIOPOJ M a30TCOoJepKallue
COEIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaThb WM Ha3BaHUS I10
cuctematuieckot HomeHkiatype (IUPAC), a taxke NMpUBOIUTH TPUBHAILHBIC
HA3BaHMs OTJEIbHBIX OPraHMYECKUX BEHIECTB (ITUJICH, MPOMNWIECH, AalleTHUJIEH,
ATHJICHTIIMKONb, TIULEpUH, (eHod, (GopManmbAerus], aueTalbIerul, MypaBbHHAS
KHCJIOTa, YKCYCHAsI KUCJIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAsA KUCIIOTA, IIIFOK034,
bpyKTO3a, Kpaxmal, HeJUI0103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPENENSATh BUJIBI XUMHUYECKOM CBSI3UM B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHUSI MPUMEHATH IOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. ByriepoBa miisi 00bsiCHEHUSI 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHHUsI MacChl BEILIECTB;



chOpMUPOBAaHHOCTh ~ YMEHHUW  XapaKTEpU30BaTh  COCTaB,  CTPOCHHUE,
duzndeckre M XUMHUYECKHE CBONCTBA THUIHUYHBIX IPEICTABUTEICH pPa3TNIHBIX
KJIACCOB OPraHWYeCKUX BEIIECTB (METaH, 3TaH, JTUJICH, IMPOIWJIEH, AlleTHUJIEH,
Oyranuen-1,3, merunOyraaueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STUJICHIJIUKOJb,
TJIMLEePUH, (EHOJ, aleTalbJerua, MypaBbHHAs M YKCYCHasi KHUCIIOTHI, TJIFOKO3a,
KpaxmaJ, LeJITI0103a, aMUHOYKCYCHAsI KUCI0Ta), WJUTFOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUUA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHUKH YTIIEBOJOPOTHOTO
ChIpbsi  (HE(pTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMEPepadOTKU W
IPAKTUIECKOE MPUMEHEHHE MPOTYKTOB MePePadOTKH;

c(OPMUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYMCICHUS [0 XUMUYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIECTBA WM MPOMYKTA
peakuuu IO M3BECTHBIM Macce, O00BbEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WA MMPOIYKTOB PEAKIINHN);

chOpMUPOBAHHOCTh YMEHUM BIAJAETh CHUCTEMOM 3HAHMK 00 OCHOBHBIX
METOJIax HAyYHOTO MO3HAHUs, UCIOJb3yEMbIX B XUMUU MIPU U3YyUYEHUHU BEUIECTB U
XUMUYECKUX SBIICHUN (HaOJI0/IeHre, N3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS i1 TPUHATUS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYaIlUsAX, CBS3aHHBIX C BENIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocy/Iol M JabopaTOpHBIM OOOPYJIOBAHMEM, a TaKXke MpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OITBITOB;

chOpMUPOBAHHOCTh yMEHHM TUIAHUPOBATh M  BBIMIOJNHATH XUMHUYECKUN
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTaHUYSCKUX BEIICCTB IIPU HarPEBaHUH, MTOTYICHHEC
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIIECTB, JICHATypamus OCTKOB NPH HArpeBaHWU, I[BETHHIC pPEaKIMH OCJIKOB) B
COOTBETCTBUM C TpaBUJIAMU TEXHUKM O€30MaCHOCTH TMpU OOpallleHUd C
BEIIECTBAMU U J1aOOPAaTOpPHBIM OOOPYIOBAaHHEM, TMPEACTABISTH PE3YyJIbTAThI
XUMHUYECKOTO JKCIepuMeHTa B (hopMe 3alliCh YpaBHEHUU COOTBETCTBYIOIIUX
peaxkuuii 1 GopMyaUpPOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYIO
uH(MOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCOBOM
uHpopmaruu, HTEpHET U APYTHX);

chOpMUPOBAaHHOCT, ~ YMEHHH  coOMtOJaTh  IpaBWja  AKOJOTHYECKH
1e1ecoo0pa3Horo TOBEACHUST B OBITY U TPYJAOBOWM JEATEIBHOCTH B IEJSAX
COXpPAHEHMSI CBOETO 3JIOPOBBSI M OKPYKAIOIIEH MPUPOIHONU Cpelbl, OCO3HABAThH



OMAaCHOCTh BO3JICMCTBUS HA J>KUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMAs cMmbich mokazatens [IJIK, moscHATh Ha mpuMepax CIOCOOBI
YMEHBIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACUCTBUS HA OPraHU3M
YEJIOBEKa,;

JUIsT OOYYaroIIMXCA C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
OPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJaX IO3HAHUS BEILECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHEMBbIX W CIA0OBUIAIIMX OOYyYalOUUXCs: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKUX
dbopmy.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudeckas
XUMUS OTPAKAIOT:

cOpMUPOBAHHOCTh ~ MPEACTABICHUM: O XMMHUYECKOW COCTaBISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHUpPA, POJIM XUMHM B TIO3HAHUM SIBJICHUI
opuposbl, B (OPMUPOBAHMM  MBIIUIEHUS U KYJAbTYphl  JIMYHOCTH, €€
(G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOJUMOM JIsl PEIICHUs MPAKTUYECKUX 3a1a4
M DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO W MPUPOIHOMN
cpene;

BJIQJICHUE  CHUCTEMOW  XUMHYECKMX  3HAHWUM, KOTOpAas  BKIIIOYAET:
OCHOBOIIOJIAraloIINe MOHATUS (XUMHUYECKHUH 3JIEMEHT, aroM, H30Tom, S-, p-, d-
AJICKTPOHHBIE OPOUTAIIM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKHUCIICHUS, XUMUYECKas CBA3b
(KOBaJI€HTHAsI, MOHHAS, METAILTMYECKAs], BOJOPOJIHAS ), KPUCTAJUTMYECKAS PEIIETKA,
TAMNBl ~ XUMHYECKUX  PEAKLHM, PaCTBOp, DICKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLMALMS, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW peaklni, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJIEKTPOJIMTUYECKOM Auccoluanuu, nepuoauueckur 3akoH JI. M. Menneneena,
3aKOH COXPAHEHUsI MACChl BEUIECTB, 3AKOH COXPAHEHHUS W IMPEBPALICHUS SHEPTUU
OpU XUMUYECKUX PEAKIMSAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE INMOHWMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHX SIBIICHUH, (PaKTOJOTMUYECKHE CBEJACHUS O CBOMCTBaX,
CoCTaBe, MOJIy4eHUH U 0€3011aCHOM HCTIONb30BAaHUN BAKHEHIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YEJIOBEKA,

chOpMUPOBAHHOCTh YMEHUW BBISABISTH XapaKTEepHbIE MPU3HAKU TOHSTHIM,
YCTaHABJIMBATh UX B3aHUMOCBS3b, MCIIOIb30BAaTh COOTBETCTBYIOIIUE IMOHITUSA MPH
OMMCAaHWU HEOPTAHMYECKHUX BEIIECTB U UX IIPEBPAIICHUN;

chOpMUPOBAHHOCTh YMEHHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
coctaBieHus (OpMYJIT  BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIIUH,



cucremarnyeckyro HomeHknatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTAEIHHBIX
HEOPraHWYEeCKUX BEIIECTB (YrapHbIil Ta3, YIVIEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAsl U3BECTh, TUTHEBAS COJA, IUPUT U JPYTHUE);

c(OpMUPOBAHHOCTh YMEHUH OINpPENETATh BAJICHTHOCTh M CTENEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHMSIX PA3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBS3M (KOBAJICHTHAs, MOHHAsI, METAJNTMYECKAsl, BOJOPOAHAs) B COEAMHEHUSX, THII
KPUCTAILTMYECKON PEIIETKH KOHKPETHOI'O BEIIECTBAa (aTOMHAas, MOJIEKYJsSIpHas,
MOHHAsl, METAJUIMYECKAs), XapaKTep CpPelbl B BOJHBIX PACTBOPaX HEOPraHWYECKHUX
COCIUHCHUM,

c(OpMUPOBAHHOCTH YMEHUI yCTaHABJINBATh IPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTAaBY K ONPEAeIEHHOMY KiacCy/TpyIie
COEAMHEHMH (TPOCThIE BEILECTBA — METAUIBI U HEMETAJUIbl, OKCUbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTepHbIE TUAPOKCHUIBI, COJH);

Cc(pOPMUPOBAHHOCTh YMEHUN PAaCKPBIBATH CMBICI IEPUOJUYECKOTO 3aKoHa /I.
W. MenneneeBa 1 IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLTYIO0, OOBICHUTEIbHYIO
U IIPOTHOCTUYECKYIO (PYHKIINH;

C()OPMUPOBAHHOCTh YMEHHUH XapaKTE€pPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKMX JJIeMEHTOB |—4 mnepuomgoB Ileprnonndeckon CUCTEMBI
xumudeckux snemeHtoB [I. V. MenpaeneeBa, ucronb3ys HOHSATHS «S-, P-, d-
AIEKTPOHHBIE opouTaINY, «QHEPreTUYecKue YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH MU3MEHEHMS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COCAMHEHUMN
1o nepuonaam u rpynmnam llepruoanueckoit cucteMbl XUMHYECKUX 3J1eMeHTOB /1. .
Meneneena;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepU30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKHX BEUIECTB  Pa3JIUYHBIX  KJIACCOB,
NOJATBEPKAATh CYIECTBOBAHME T'€HETHYECKOW CBSI3M MEXAY HEOPraHWYECKUMHU
BEIIECTBAMU C MTOMOILBIO YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIINA;

C(pOPMUPOBAHHOCTh YMEHMSI KJIACCU(UIUPOBATh XMUMHUYECKHE DPEAKLIMH I10
pa3iIMYHbBIM NpHU3HAKaM (YUCIIy M COCTaBy PEarupyrolluX BEIIECTB, TEIUIOBOMY
3¢ dekTy peakuuu, U3MEHEHHUIO CTENEHEW OKMCIEHHS 3JEMEHTOB, 00paTMMOCTHU
peaKlry, y4acTUIO KaTaau3aTopa);

C()OPMUPOBAHHOCTh YMEHUM COCTABJIATH YPAaBHEHUS PEAKLUHUNA DPa3IUUHbBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbBIE YPABHEHUS peakluii HOHHOrO OOMEHa, yYUThIBAs
YCIJIOBUS, IIPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIA;

C()OPMUPOBAHHOCTh YMEHMH MPOBOJUTH PEAKIUH, MOATBEPKAAIOIINE
KAueCTBEHHBIM COCTAaB pAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OIBITHBIM IMYTEM MOHBI, IPUCYTCTBYIOIME B BOJHBIX PAaCTBOPAaX HEOPraHMYECKHUX
BELIECTB;



C(OPMUPOBAHHOCTb yYMEHHUU  PACKPBIBATh CYIIHOCTb  OKHCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTABJICHMS 3JIEKTPOHHOrO OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUIN OOBACHSITH 3aBUCUMOCTb CKOPOCTU XUMHUYECKOU
PEaKIMH OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUICHHUSI XUMUYECKOTO paBHOBECHSI
B 3aBUCHMMOCTHU OT BHEIIHET0 Bo3aeicTBus (nmpunnun Jle [HlaTense);

c()OPMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUYECKHE IPOLECCHI,
JeKale B OCHOBE IPOMBIIIJIEHHOIO MOJYYEHHsI CEPHOM KHUCIIOTBI, aMMHaKa, a
TaKkke C(POPMUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAay4YHBIX MPUHIMIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYKMCIECHUS C HCIOJIb30BAaHUEM
MOHSTHUSl «MaccoBasi JI0Ji BEIIECTBA B PacTBOpE», OObEMHBIX OTHOIICHHI Ta30B
MpU XUMUYECKUX PEAKIUSIX, MAaCChl BEIIECTBA WM 00bEMa ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM O00bEMY OJIHOTO U3 YYaCTBYIOIIMX B peakiyu
BEIIECTB, TEIUIOBOrO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChI
BEIIECTB, MPEBPAICHUS U COXPAaHEHUS YHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MPABHJIA TOJB30BAHUS XUMHUECKOU
MOCY/ION U JIa0OpaTOpHBIM O0OpYJOBaHUEM, a TaKXKe MpaBWiia OOpallleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU IO BBINOJHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHMH IJJAHUPOBaTb U BBINOJHATH XWMHUYECKUN
AKCIIEPUMEHT (pa3jokKeHue MEepPOKCHAa BOJOPOJa B NMPHUCYTCTBUM KaTalau3aTopa,
ONpEAENICHHE Cpeabl PAcTBOPOB BEIIECTB C MOMOIIbIO  YHUBEPCAIBLHOIO
UHAMKATOPA, BIMSHUE Pa3IMYHBIX (DAKTOPOB HAa CKOPOCTh XUMHUYECKOW peakiuu,
peakuuu HOHHOTO OOMEHa, KAa4eCTBEHHBbIE peaklUu Ha cyiabdar-, kapOoHaT- U
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/a4 I10
TeMaM «Metaubl» U «HemeTtaiib») B COOTBETCTBUM C NPABHIIAMHU TEXHHUKHU
0€30MacHOCTH MPU OOpAIEHUH C BEIIECTBAMHU M JJAOOPaTOPHBIM 00OpPYAOBAHHUEM,
NPEICTaBIATh PE3YyJbTaThl XHUMHYECKOTO JKCIepUMEHTa B (QopMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIMX pPeaKIui U (OpMyIUpPOBaTH BBIBOJBI Ha OCHOBE
3TUX PE3YNbTATOB;

chOpMUPOBAHHOCTh YMEHHM KPUTHUYECKHA AHATU3UPOBATH XUMHUUYECKYIO
uH(pOpMAIIMIO, TMOJYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEeICTBA MacCOBOM
KOMMYHUKalUH, IHTEpHET U Ipyrux);

C(OPMUPOBAHHOCTb ~ yYMEHHUWH  COOJIIOJATh  MpaBWIa  3KOJOTHYECKH
LEJecCO00pa3HOro IMOBEAEHUsI B OBITY M TPYJOBOM JEATEIBHOCTH B IEIAX
COXPAaHEHMUSI CBOETO 3/I0POBbSl M OKPYXKAIOLIEH MPUPOJHON Cpelbl, OCO3HABATH
OITACHOCTh BO3/ICUCTBUS HA KUBBIC OPTaHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazatenss [IJAK, moscHATh Ha mpuMepax CHocoObl YMEHbBIIEHUS U
MPEIOTBPAIICHHS X BPEAHOIO BO3ACICTBUS HA OPraHU3M YEJIOBEKa,

JUIs 00yYaroIMXcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS: YMEHHUE
MPUMEHATh 3HAHHMS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEUIECTB H
XUMHUYECKUX SBJICHUI;

JUISL  cHenblX M CHa0OBUIALIMX OOYYarOUIUMXCS: YMEHHUE UCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaitns nms 3anucu XMMUYECKHUX

dbopmy.
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Ne i/m Kourposbubie | Ilpakruyeckune
NporpaMMmel Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypent
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
[Ipeamet oprannueckon xumun. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTMHECHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YTIIEBOAOPOABI — ATKAHBI 2
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10 KITACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponsupie | Ipakruaeckne ilsyqennﬂ :)16[()1)31;0B3Te.]1b1-lble
padoThI padoThI pecypent
1 IIpenmer opraHMYECKON XUMHH, €€ 1
BO3HUKHOBEHHE, pa3BUTHE U 3HAUECHUE
Teopusi cTpoeHUs OPraHUYECKUX
2 coenuHeHnit A. M. byTtieposa, e€ 1
OCHOBHBI€ T1OJIOKEHUS
[IpencraBnenue o kiaccupuKauu
3 opranudeckux peniects. HomeHnknatypa 1
(cucremaTHueckas) U TpUBHUAJIbHbBIE
Ha3BaHUsI OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKHUH psf
5 MerTaH 1 3TaH — TpoCTENIe 1
IpeICTaBUTENN AJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJEH U PONUJIEH — MPOCTEeNIIne 1
NpEJCTaBUTENN aJIKEHOB
8 [Ipaktuueckas paborta Ne 1. «Ilonyuenue 1 1
9TWJIEHA U U3Y4YEHHUE €r0 CBOMCTB)»
Ankanuensl. byranuen-1,3 u
9 MeTtuioytaauen-1,3. [lonyuenue 1
CUHTETHYECKOr 0 Kay4yKa U pe3UHbI




AJIKVHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKUH psif. ALlETUIIEH —
MPOCTEH NI MPEACTaBUTETh aTKUHOB

11 BrrunciieHnst 1o ypaBHEHUIO XUMUYECKON
peakuuu

12 ApeHbl: 0eH301 U TOJIyoJ. TOKCHYHOCTh
apeHoB

13 I'enernueckas cBSA3b YrieBOJOPOIOB,
MPUHAJISKAINX K PAa3IMYHBIM KJlaccaM
[IpupoaHble HCTOYHUKHU YIIIEBOAOPOIOB:

14 NPHUPOIHBIN T'a3 U MOy THHIE HEPTIHBIC
raspl, HeTh U MPOAYKTHI €€ mepepadoTKu
[IpupoaHble HCTOYHUKHN YIIIEBOLOPOAOB:

15 MIPUPOJIHBIN ra3 U MONYyTHbIE HeTAHbIE
raspl, HeTh U IPOAYKTHI €€ mepepadoTKu

16 KonTtponsHas pabota o pazaeny
«YTIIeBOIOPOABD)

17 [IpenenbHbIE OJHOATOMHBIE CIIUPTHI:
MeTaHOJ U 3TaHoJ. BogoponHas cBs3b

18 MHoroaToMHbI€ CIIUPTHI: 3TUJICHIJIUKOJIb U
[JIALIEPUH

19 DeHo: CTpOoeHUE MOJICKYIIbI, (PU3UY ECKIE
U XUMUYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpreruabl: GopManbaerus u
areTalbAerua. AneTod

21 OnHOOCHOBHBIE Mpe/ieNbHbIE KapOOHOBBIE
KHUCJIOTBI: MypaBbHHAs U YKCyCHas

22 [Ipaktuueckas padota Ne 2. «CpoiicTBa




pacTBOpa YKCyCHOW KHCIIOTBI»

CTeapI/IHOBaSI 1 OJICMHOBAs1 KHMCJIOTHI, KaK

23 MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHCIIOT

24 MpbLta KaK COJIM BBICIIMX KapOOHOBBIX
KHUCJIOT, MX MOIOIIIEE AU CTBHE
CrnoxHbie 2(UpPHI KaK TPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CHOKHBIX
3¢upoB

26 XKupsl: ruaponns, npuMeHeHne,
Ouonoruyeckas poib KUPOB
VYrieBobl: cocTaB, Kiaccu pukamusl.

27 Baxuelmue npeacraBuTeNnu: rirOKo3a,
¢bpykTo3a, caxaposa

)8 Kpaxman u 1iemmoio3a Kak mpupoIHbIe
MOJINMEPbI
KonTtponbshas pabota o pazaeny

29 «Kucnoponcoaepkanie opraHu4ecKue
COCITUH CHHUSI»

30 AMUHBI: METHJIAMHUH U aHWJINH
AMUHOKHCIIOTHI KaK aM(oTepHbIe

31 OpPraHWYeCKUe COSMHCHHUS, UX
Oounonornyeckoe 3Hauenue. [lentuabr

39 benku xak npupoaHbie
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS

33 OCHOBHBIC TTOHSATUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM

34 OcHOBHBIE METO/IbI CUHTE3a




[Inactmaccel, KaydyyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCIUHEHUM.

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3Y4YEeHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchl

XUMHUYECKUH 271EMEHT. ATOM. DJIeKTpOHHAs
KOH(UTrypalus aTOMOB

[Tepuonnueckuit 3axoH u Ilepuoguueckas
crucTeMa XMMHU4YecKuX 3nemenToB [. 1.
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOpHUEl CTPOEHUS aTOMOB

3aKOHOMEpPHOCTH U3MEHEHUSI CBOMCTB
XHMHYECKUX DJIEMEHTOB U MX COCTUHCHUM 110
rpynmnam u nepuojaM. 3JHaueHue
MEPUOJIMYECKOr0 3aKOHA U CUCTEMBbI
xuMuueckux snemMenToB .M. MenneneeBa B
pa3BUTHH HAYKH

CrpoeHue BemecTBa. XMMHUYECKast CBsI3b, €€
BUJIbI; MEXaHU3Mbl 00pa30BaHUs
KOBAJIEHTHOM cBsA3U. BonopoHas cBs3b

BaseHTHOCTB. DIEKTPOOTPULIATENBHOCTD.
Crenens oxkucnenus. Bemecta
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsATHE O AUCTIEPCHBIX CHCTEMAX.
WctrHHBIE U KOJJIOUIHBIE PACTBOPHI.
MaccoBast 70151 BElIeCcTBa B pacTBOPE




Knaccudukanuys 1 HOMEHKIaTypa
HEOPraHMYeCKHX coeTuHeHui. ['eneTnueckas
CBSI3b HEOPraHMYECKUX BEILECTB, Pa3IUYHBIX
KJIaCCOB

Knaccupukanus XMMUIECKUX PEaKIuii B
HEOPraHUYECKOU U OPraHU4ECKONU XUMUMU.
3aK0H COXpaHEHHS MacChl BEIIECTB; 3aKOH
COXpPaHEHMS U MPEBPAILECHUS IHEPIUU ITPU
XUMHYECKUX PEAKLMAX

Ckopocts peakiun. O0paTuMble pEaKIiu.
XuUMHUYECKOE paBHOBECHE

10

[TpaxkTnueckas padota Ne 1. «Bnusnue
pa3nnyHbIX (AaKTOPOB Ha CKOPOCTh
XUMHUUYECKON pEaKLIm»

11

DnexTponutuyeckas aucconuanus. [Toastae
0 BOZIOpoAHOM ToKa3zaTene (PH) pacTtBopa.
Peakunu nonHoro ooMmena. ['uaponms
OpPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

12

OKHCIUTENBPHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [lonsiTue 06 anexkrponuse
pacIuIaBoB U pacTBOPOB COJIEH

13

KontponsHas pabota mo pasaeny
«TeopeTndeckre OCHOBBI XUMHUN

14

Merannsl, ux nonoxenue B [lepruoanyeckoit
cUCTeMe XUMHUYecKuX 3yemenToB /1. U.
MeneneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0me puU3nIEeCcKue CBOMCTBA
METaJIJIOB




15

CniaBbl METaJUIOB. DJIEKTPOXUMHUYECKUH Psijl
HaIpsHDKEHU MEeTalloB

16

XUMHYECKHE CBOMCTBA BaXKHEHMIITHX
METaJIJIOB (HATPUH, KUK, KaJbIlIUi, MarHUH,
AJIOMUHUN) U UX COETUHEHUI

17

XUMHUYECKHE CBOMCTBA XPOMa, MEIU U UX
COEINHEHUHN

18

XuMHudeckre CBOMCTBA IMHKA, JKele3a U UX
COCIIMHEeHNH

19

[TpakTuueckas padora Ne 2. "Pemenue
HKCIEPUMEHTANbHBIX 3a/1a4 110 TeMe
«Metanapi»"

20

HeMeTaHHBI, HUX ITOJIOXKXECHUC B
[lepuoanyeckoi cucTeMe XUMHYECKUX
anemenToB J[. 1. MenneneeBa u
0COOEHHOCTH CTPOEHUS aTOMOB

21

Pu3n4EeCKUe CBOMCTBA HEMETAIIIIOB.
AJIoTpomnus HEeMETaJIOB (Ha MpUuMepe
KHCIIOPO/Ia, cephl, pocdopa u yrieposa)

22

XUMHYECKHE CBOMCTBA TAJIOT€HOB, CEPbI U UX
COEIVHEHHUM

23

XUMHUUYECKHE CBOMCTBA a30Ta, pocdopa U ux
COeTMHEHUN

24

XUMHUYECKHE CBOICTBA Yriepoaa, KpeMHUS U
HUX COCIUHEHUN

25

[IpumeHeHne BaXXHEHIIIMX HEMETAJIJIOB U UX
COCIIMH EeHUH

26

O0001IIEHNE U CUCTEMATU3AIINA 3HAHUI 110




Teme «HemeTtaniael»y. Beraucienus mo
YPaBHEHUSIM XUMHYECKUX PEAKLN U
TEPMOXUMUYECKUE PaCUEThI

[TpakTnueckas padota Ne 3. «Pemenue

27 AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME 1
"Hemertamib"»
KonrtponeHas pabora o remaM «MeTtasuibi»

28 u «Hemeramney/Bceepoccuiickas 1
nmpoBepovHas pabora

29 Heoprannyeckue u OpraHu4eCcKue KHCIOTHI. 1
Heoprannyeckue u opraHU4eCcKHe OCHOBAHHUS
AmdoTepHbIe HEOpraHUYECKUE U

30 opranuyeckue coequHenus. [ eneTnyeckas 1
CBSI3b HEOPraHUYECKUX M OPraHUYEeCKUX
BEIIIECTB
Poisb xumuu B 00€CIIEUEHUH YKOJIOTIYECKOI,

31 YHEPreTUYECKON M MUIIEBOM 0€30MaCHOCTH, 1
Pa3BUTUHU METUITUHBI
[TpencraBnenus 00 00X HAYYHBIX

32 MPUHITUTIAX POMBIIIICHHOTO MOy CHHS 1
Ba)KHEHIIINX BEIEeCTB

33 YetoBEeK B MHpPE BEIIECTB U MATEPUATIOB

34 XUMUS U 3I0pPOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIAA YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

NHTEPHET






