denepaabHas padoyasi mporpaMMa no y4yeoHomMy npeamery « Xumus
(Yriry0J1I€éHHBIH YPOBEHB).

118.1. ®enepanbHas pabodas mporpaMma o yueOHOMY MPEaMETY « XHUMHUS)
(yrmyOnéHaplld  ypoBeHB) (mpemmeTHas —oOmacth  «EcTecTBeHHO-Hay4HBIC
MpEeAMEThI») (Jlajiee COOTBETCTBEHHO — MpOrpaMma Mo XMMHH, XUMHUSI) BKIIOUAET
MOSICHUTENNBHYIO 3alUCKY, COJEpKaHHe OOYy4YEHUSs, IUIAHUPYEMbIe pPe3yJIbTaThl
OCBOCHHMSI IPOTPAMMBI TI0 XUMHH.

118.2. [TosscHuTenpHAs 3amMcKa OTpa)kaeT OOIIMe LEIH U 3aa4d U3YYeHUS
XUMUHU, XapaKTePUCTUKY TICUXOJOTHYECKUX TPEANOCHUIOK K €€ W3YYCHHIO
OOYYarOIIIMMUCS, MECTO B CTPYKTYpE y4eOHOTO IIJIaHa, a TAKXKe MOIXO0IbI K 0TOOPY
COJIepKaHMs, K OIPEJCICHUIO IUIAHUPYEMBIX PE3yJIbTaTOB M K CTPYKType
TEMaTHYECKOTO IJIAHUPOBAHMUS.

118.3. Conepxanue o0OydeHHsS] PACKpPBIBAET COJEp)KaTeIbHbIC JIMHUH,
KOTOpbIE TpeiaraloTcs sl 00s3aTeIbHOTO HM3Y4YEHHUSI B KaXJIOM Kjacce Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

118.4. Ilnanupyembie pe3yiabTaThl OCBOCHHUS TPOrPaMMbl [0 XUMUU
BKJTFOYAIOT JIMYHOCTHBIE, METAIPEIMETHBIC PE3YJIBTATHI 3a BECh MEPUO 00yUICHUS
Ha YpPOBHE CpeaHero o0mero oOpa3oBaHMs, a TAKKE MPEIAMETHBIEC JTOCTHUKEHUS
oOyyJaromerocs 3a Kaxiaelii rog oOydeHus. HaydHo-meToaudeckoii OCHOBOM s
pa3pabOTKH TUIAHUPYEMBIX PE3yJbTATOB OCBOCHHUS IMPOTPaAMMbI MO XUMHH IS
YPOBHSI CpEAHETr0 OOIIero oOpa30BaHUsS SIBISETCS CHUCTEMHO-IESITEIbHOCTHBIM
TOJTXO]I.

118.5. [osicauTenpHas 3amucka.

118.5.1. [Iporpamma 1Mo XMMHUU HA YPOBHE CpPETHEro OOIIero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE TpeOOBaHMN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeILHOM MPOTPAMMBI CPETHETO 00IIeT0 00pa30BaHus, IPEICTABICHHBIX B
dI'OC COO.

118.5.2. XuMusi Ha ypoBHE YIUIYOJIEHHOIO HM3Yy4YEHHUS 3aHMMAET BAXKHOE
MECTO B CHCTEME €CTECTBEHHO-Hay4HOro oOpa3oBanus yyammxcs 10—11 kmaccos.

N3yuenne mnpeaMera, peanusdyemMoe B YCIOBUAX AU EpeHITMPOBAHHOTO,



npoduiabHOro OOy4YeHus, MpHU3BaHO oOOecneYnTh OOIIe00pa30BaTENbHYI0 U
OOIIEKYJIbTYPHYIO TIOJATOTOBKY BBIMYCKHUKOB IIKOJBI, HEOOXOJUMYIO ISt
aJanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COLIMYME, a TAKXKe IS
IpOAODKEHUs OOyuYeHHUsI B OpraHu3alusAx MpodeccrOHAIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SABJISIETCS] OJJTHOW U3 IPUOPUTETHBIX JUCIUILIVH.

118.5.3. B nporpamme 1o XMMUU Ha3HAUYCHHE TIPeAMETa « XUMHUSD MOJTydaeT
NOJpOOHYI0  HMHTEPIPETAlri0O B  COOTBETCTBUHM C  OCHOBOIMOJArarouuMu
nonoxkeausimu ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIeJIeH, coaep kaHus,
pe3yapTaToB O0y4YeHHs] M TpeOOBaHMU K YPOBHIO TMOATOTOBKH BBITYCKHUKOB.
CBHUIIETENBCTBOM TOMY SIBIISIFOTCSI CJIEAYIOUINE BBIMOJIHSIEMbIE MPOTPaAMMON TI0
XUMUHN QYHKIIUU:

MH()OPMAIMOHHO-METOANYECKAsl, pealu3auus KOTOpod oOecredynBaeT
NOJy4YEHHUE TMPEACTABICHUS O LENAX, COAEPKaHUHU, O0IIel cTpaTeruu oOydyeHwus,
BOCIHUTAHUA M Pa3BUTHs OOYy4arOLUXCS CPEACTBAMHM NpPEaMETa, M3y4yaeMoro B
pamMKax KOHKPETHOTO MPOQHIIS;

OpraHMU3alMOHHO-TNIAHUPYIOIIAsl, KOTOpask IpelyCMaTpUBAET OIpe/IeTICHHE:

MPUHIIUIIOB CTPYKTYPUPOBAHMSI M TIOCTIEAOBATEIHPHOCTH U3yUEHHUs YI€OHOTO
MaTepuasa, KOJMYEeCTBEHHBIX U KaU€CTBEHHBIX €r0 XapaKTepPUCTUK;

HOJIXOJ0B K (POPMHUPOBAHUIO COAECPKATEILHON OCHOBBI KOHTPOJISL M OLICHKU
00pa30BaTENbHBIX JOCTH)KCHUN OOYYaIOIIUXCS B PaMKaX WUTOTOBOW aTTECTAIH B
(dbopMe eIMHOTO TOCYJapCTBEHHOTO AK3aMEHa MO0 XUMHUH.

118.5.4. TIporpamma yist yriyOiaEHHOTO U3YUCHUS XUMHUH:

yCTaHaBIIMBAaeT MHBAPUAHTHOE MPEAMETHOE COJIepKaHne, 00sI3aTebHOe AJIs
U3y4EHHUs B paMKaxX OTIENbHBIX Mpoduieil, mperycMarpuBaeT pacrpeleieHue u
CTPYKTYpUpOBaHHWE €ro 10  KjaccaM, OCHOBHBIM  COZAEpXaTelbHBIM
JUHUSM/pasnienaM Kypca;

Oa€T MpUMEpPHOE paciipeiesieHue yueOHOro BpEMEHH, PEKOMEHIyeMOT 0O ISt
U3YYCHUS OTICIBHBIX TEM;

npenjgaraeT  MPUMEPHYIO  IOCHEAOBATENbHOCTh  HM3y4eHHUs  Yy4eOHOro

Marepuajia ¢ Yy4ETOM JIOTMKA TIOCTPOEHHS Kypca, BHYTPUIIPEAMETHBIX U



MEXIPEAMETHBIX CBA3EH;

TAET METOIMYECKYIO0 HHTEPIIPETALMIO LIEJIEH U 3a/1a4 U3YUEeHUs IIpeaMeTa Ha
yIi1yOJIEHHOM YPOBHE € YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHETO
obmero  00pa3oBaHUs, COACPKATEIBHOM  XapaKTEPUCTHKH  IUIAHUPYEMBIX
PE3yJIbTaTOB OCBOEHUSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl CPEHETO OOILErO
oOpa3oBaHMs (JINYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TAKXKE C yU4ETOM
OCHOBHBIX BHUJIOB y4e€OHO-TIO3HABATEIbHBIX JEUCTBUN O0OydYaroOIIerocs IIo
OCBOEHHUIO COJIEpKaHUs IIpeIMeETa.

118.5.5. [lo BceM mO3UIUSAM B TPOrpaMMe IO XHMHH MPEAyCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHUs.

118.5.6. [IporpaMma 1O XUMHUHU CIYXHT OPHUEHTHPOM JMJIsi COCTAaBJICHUSA
aBTOPCKUX pabdoyux MporpaMm. 3a mpeiesaMyd yCTaHOBJIEHHON MporpaMMoiu Io
XUMHH 00s13aTeNIbHON (MHBApUAHTHOM) COCTaBJISAIOUIEH coaepkaHHus Yy4eOHOTO
npeaMera «XHMHUS» OCTA€TCsl BO3MOXKHOCTh BbIOOpa €ro BapUaTUBHOUN
COCTABJISIFOLIEH, KOTOPAsi JOJKHA OINPEAEIATHCS B COOTBETCTBUU C HAIIPaBJICHUEM
KOHKpETHOTO npoduiisi oOydeHus. ABTopaMu padO4MX MPOrpaMM MOXKET OBITh
OpeyIoKEH MHOM MOAXOA K CTPYKTYpUPOBaHUIO Yy4eOHOro Marepuaia u
NOCJIEZIOBATEbHOCTH €r0  H3Y4YEeHMs, CBOE BHJIEHHE TMyTed U CcrnocoOoB
(bopMHpOBaHUS CUCTEMBl MNPEIMETHBIX 3HAHWM, yMEHUH M BHUAOB Yy4eOHOMU
NEeSTEIbHOCTH, a TakKX€ CHUCTEMbl CIIOCOOOB M METOJUYECKHX MPUEMOB IO
Pa3BUTHIO U BOCIIUTAHUIO 00YyYarOUIUXCsl.

118.5.7. B cooTtBeTcTBHM ¢ KOHIENTyanbHbIMH nonoxerusiMu OI'OC COO
O Ha3HAYCHUU TNPEIMETOB 0a30BOr0 M YIIIyOJIEHHOTO YpOBHEH B CHCTEME
nuddepeHIUpOBaHHOTO OOYYEHHUsS Ha YPOBHE CpeIHEero ooOiiero oOpa3oBaHUs
XUMHSI Ha YPOBHE YINIYOJNEHHOTO U3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  IOJIYYEHUS  XHUMHYECKOIO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKHUX JUCUUIUIMH B By3aX U OpraHU3alUsaX CpelHero npogecCuoHaIbHOro

oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE MpeaMeTa «XUMHsD OPUEHTHPOBAHO



NPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHE TEOpEeTUYeCKOW U
NPAKTUYECKON MOJITOTOBKUA OOYYarOIIUXCs, BRIOPABIINUX ONpeAeaEHHbIA Mpoduinb
OoOy4eHHMsI, B TOM YHKCJIE C TIEPCIEKTUBON MOCIETYIONIETO MOIYYSHUS] XUMHUYECKOTO
oOpa3oBaHHS B OpraHM3aIUsiXx MPOPECCHOHAIBHOTO o0pa3oBaHus. B cBete
tpeboBanniit ®PI'OC COO Kk MIaHUPYEMbIM pPE3yJNbTaTaM OCBOEHUS OCHOBHOMU
o0pa3oBaTeNbHOM MpOrpaMMbl CpPEAHEr0 OOmero o0pa3oBaHMs U3Y4YECHHE
npeaMera «XUMHUS» OPUEHTHPOBAHO TakXKe Ha pEUICHHE 3a/ad BOCIUTAHUS U
COLIMAJIBHOTO  pa3BUTUA  oOydarouuxcs, Ha  (GOpMHpOBaHME Y  HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
O00O0OIIEHHBIX  CHOCOOOB  JIESITEIBHOCTH, MMEIOMIMX  MEXKAUCIUIITMHAPHBIN,
HAANpPEAMETHBII XapakTep.

118.5.8. Xumuss Ha  ypoBHE yYIIyOJIEHHOTO  W3YYCHHs]  BKJIOYAET
yriayonénnele Kypcebl — «Opranuueckas xumusi» U «OOmas 1 HeopraHuyeckas
xumus». [lpu ompeneneHnH MOIXOJOB K OTOOPY M CTPYKTYpHOH OpraHu3aluu
COJZIEPKaHUs ITUX KypCOB B IPOrpaMMe 10 XHMHH 32 OCHOBY MTPUHSITHI TIOJIOKEHUS
OI'OC COO o paznmuuusx 0a30BOro W yriayOJaEHHOTO YPOBHEH H3ydeHUS
npeaMera.

118.5.9. OcHoBy cozaepskanus KypcoB «Opranuueckas xumus» u «Oo0mmas u
HEOpPraHWYeCKass XUMHUS» COCTaBISET COBOKYIHOCTb MPEAMETHBIX 3HAaHUN U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YpPOBHIO M3YyYEHHS MpeAMeTa. JTa CUCTEMa
3HaHUW TIOJy4yaeT OMNpelNeiIEHHOE TEOPETUYECKOE JIOMOJIHEHHE, MO3BOJIAIOIIEE
OCO3HAHHO OCBOWUTHb CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTMYECKOrO
matepuana. Ha yroyOn€éHHOM ypoBHE WM3y4deHHS TIpeaMmeTa obecreueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIMYEHUS OO0bEMa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAX HMX COEJAMHEHHWH HA OCHOBE PACIIUPEHUS U YTIyOIeHHs
IPEJCTaBICHUNA O CTPOSHUM BEIIECTBA, XMMHUYECKOM CBA3M M 3aKOHOMEPHOCTSIX
IPOTEKAHUSI PEAKIM, PACCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMHUYECKON KUHETHKHU
U TepMoaMHaMUKU. M3ydeHue nepuoaudeckoro 3akoHa u Ilepuonnueckoi
CUCTEMbl ~ XHMHUYECKHMX  D3JEMEHTOB  0Oa3upyercsi  Ha  COBpPEMEHHBIX

KBAaHTOBOMCXAaHMUYCCKUX IMPCACTABJICHUAX O CTPOCHHUH aTOMA. XHUMUYECKasl CBSI3b



OOBSCHSETCS C TOYKH 3PEHUS IHEPTETUICCKUX U3MEHEHUN Tpu €€ 00pa3oBaHUU H
pa3pyllieHnH, a TakKe C TOYKHU 3pEHHs] MEeXaHH3MOB e€ oOpas3oBanus. M3yuenune
TUMIOB ~ peakuuid  JomojHsieTcs  (GOpMUpOBaHMEM  MpeAcTaBlieHUd 00
AIIEKTPOXUMHUYECKUX MPOIECCaX U IEKTPOJIN3E PACINIABOB U PaCTBOPOB BEIECTB.
B kypce opraHmyeckoil XMMHUU MNPU PACCMOTPEHUM PEAKIIMOHHON CIOCOOHOCTH
COCJIMHEHUM ynemnseTca 0co00e BHUMaHUE BOIIPocaM 00 3IEKTPOHHBIX ddekTax,
O B3aMMHOM BJIUSTHAY aTOMOB B MOJICKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

118.5.10. Ocoboe 3HaueHHE UMEET TO, YTO HA COJEP)KAHHE KypPCOB XUMHUU
yIIyOIEHHOTO YPOBHS M3YUYECHHUS JIJIsl KJIACCOB ONpeaeaEHHOTO Mpoduis (TaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUN K OOIeld cucreme
MPEIMETHBIX 3HAHUN) OKa3bIBAIOT BIMSHHE CMEXKHbIE TIpeIMeThl. Tak, Hampumep,
B COJCpP)KaHUU MpeaMeTa JJis KJIACCOB XUMHKO-(U3UYECKOro npoduiis 0oJbIioe
3HaueHUe OYIyT MMETh AJIEMEHThl y4eOHOro marepuaia mo oomen xumuu. [lpu
U3YYCHUU TMpeJAMeTa B JAaHHOM Ciy4yae akIeHT OyJeT c/enaH Ha OOIIHOCTh
METOJIOB ITO3HAHMS, OONTHOCTh 3aKOHOB M TECOPUH B XUMUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopus B (U3HKE), 3aKOHBI COXPaHEHUS
Macchl W DHEPTUH, 3aKOHBl TEPMOIMHAMHKH, DJICKTPOIN3a, MPEACTABICHUS O
CTPOEHHMH BEILLECTB U JIPYyToe.

118.5.11. B conep:kaHuu mpeaMeTa s KIACCOB XUMHKO-OMOIOTHYECKOTO
npoduns OONbIIUMK yIeTbHBIA Bec OyJIeT UMEeTh opraHuyeckas xumus. B stom
cllydae Mpe1oCTaBIsIeTCs BO3MOXKHOCTD It 0osiee 00CTOSTENIbHOTO PaCCMOTPEHUS
XUMUYECKON OpraHu3ali KIETKH KaK OWOJIOTMYECKOW CHCTEMBI, B COCTaB
KOTOPOH BXOIAT, K MPUMEPY, TaKHE CTPYKTYPHBIE KOMITOHEHTBI, KaK JIUITHIbI,
OenKu, yraeBobl, HyKJICHHOBBIE KUCIOTHI U apyrue. [Ipu 3ToM 3HaHHS O cocTaBe
¥ CBOMCTBaxX MpPEJCTAaBUTENCH OCHOBHBIX KJIACCOB OPTraHMYECKHUX BEIECTB CIyKaT
OCHOBOM [IJI1 M3y4YeHUs CYIIHOCTH TIpoleccoB (OTOCHHTE3a, JIbIXaHUS,
MUIIEBAPEHUSI.

118.5.12. B nnane (¢(opMUpOBaHMS OCHOB HAyYHOTO MHPOBO33pPEHUS,
OCBOCHHMsI OOIICHAYYHBIX METOJOB TIO3HAHWS ¥  OMbITa MPAKTHYECKOTO

NPUMEHEHUsI HAYYHBIX 3HAHUU HM3yueHUE MpeaMera «XUMHs» Ha yriayOJaE€HHOM



YpPOBHE OCHOBAaHO Ha MEXIIPEIMETHBIX CBS3SIX C Y4YEOHBIMH TPEAMETAMHU,
BXOJSIIIMMH B COCTaB MPeIMETHBIX oOnacTeil « EcTecTBeHHO-HAYyUYHBIE IPEAMETHI,
«MaremaTtuka u vHpopmaTika» u «Pycckuil A3bIK U TUTEpATypay.

118.5.13. [Ipu u3yueHun ydeOHOro mpeameTa «XUMHs» Ha YIIIyOIEHHOM
YPOBHE TaKke, KaKk Ha YpOBHE OCHOBHOI'O M CPEIHEro oOiero odpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajayeil  NEPBOCTENEHHONM  3HAYMMOCTH  SIBJISIETCS
¢dbopMHpoBaHHE OCHOB HAYKH XMMHUU KaK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS,
IIPAaKTUYECKON JEATENBHOCTH YEJIOBEKa W OJHOTO M3 KOMIIOHEHTOB MMPOBOM
KynbTypbl. Pemenue 3Toif 3amaun Ha yriyOJaEHHOM ypOBHE M3YYEHHMs MpeaMera
MIPEANOJIATaeT PEATU3aAUI0 TAKUX LENEH, KaK:

(opMupoBaHUE NPEICTABICHUN:

0 MaTepualbHOM €JAMHCTBE MHPA, 3aKOHOMEPHOCTSIX M I03HABAEMOCTH
SBJICHUM ITPUPOJBI, O MECTE XMMHUHU B CHCTEME €CTECTBEHHBIX HAYK U €€ Beayllen
posiu B 0OecreueHu YCTOMYMBOrO Pa3BUTHUS YEJIOBEUECTBA: B PEUICHUH IPOoOsieM
HKOJIOTUYECKOM, HSHEPreTUYecKOM U TMHUIIEBOM O€30MacHOCTH, B Ppa3BUTUHU
MEIULMHBI, CO3JaHUM HOBBIX MATEpUAJIOB, HOBBIX HCTOYHUKOB OJHEPIHH, B
00€eCleYeHnn  PALMOHAIBHOTO  NPHUPOAOIONb30BaHUA, B  (DOpMUPOBAHUU
MHUPOBO33pEHUsI W OOWIel KyJIbTyphl 4YeJlOBEeKa, a TakXkKe HKOJOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

OCBOEHHE CHCTEMBl 3HAaHMM, JIEKAIIUX B OCHOBE XHMHUYECKOU
COCTaBJISIIOLICH E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa: (PyHIaMEHTAIbHBIX
MOHSATHUM, 3aKOHOB M T€OPUN XUMHH, COBPEMEHHBIX MPEIACTABICHUN O CTPOEHUU
BEIIECTBA HA  pa3HbIX YpPOBHAX — AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJSIPHOM, O TEPMOJMHAMHUYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSX
POTEKaHUS! XMMHUUYECKHX PEAKUUH, O XMMHUYECKOM pPaBHOBECHHU, pacTBOpax M
JUCTIEPCHBIX CHUCTeMaxX, OO0 OOMX HayyHbIX MPUHIHUIAX XHUMHYECKOTrO
IIPOU3BOJICTBA;

dbopmupoBaHue y 00yJarommxcs OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMUYECKUX 3HAHUH AJ1 0OBACHEHUS KIIIOUEBbIX

uaeil u npoOjeM COBPEMEHHON XUMHUH, AJiA OOBSCHEHHWS M IPOTHO3MPOBAHUS



SBIICHUHM, HMEIOIIUX ECTECTBEHHO-HAYYHYI0 MPHUPOAY; TPaMOTHOTO pPEIICHUs
npobJieM, CBSI3aHHBIX C XUMUEH, TPOrHO3UPOBAHUS, AaHATIN3a U OLIEHKH C MO3UIUI
HKOJIOTHYECKON 0€30MacCHOCTH TOCIEACTBUNA OBITOBOM U TMPOU3BOJCTBEHHOMN
NESTEIIbHOCTH  4YENIOBEKa, CBSI3aHHOW C  XUMHYECKHMM  IPOU3BOJICTBOM,
HCIIOJIb30BAaHUEM U TIEpepabOTKOI BEIIECTB;

yrayOJeHue MpeiCTaBICHU 0 HAYYHBIX METOJ/IaXx MO3HaHUs, HEOOXOIMMBbIX
JUIS TIpHOOpPETEeHUs] YMEHUN OPHUEHTHPOBATHCS B MHUPE BEIIECTB M OOBSICHEHHUS
XUMUYECKUX SIBJICHUHM, MMEIONMX MECTO B MPHUPOJE, B NPAKTUUYECKOM
JESITEIbHOCTH 1 TIOBCETHEBHOM JKU3HU.

118.5.14. B mmane peanu3aludyd TEPBOOYEPENHBIX BOCIHTATEIBHBIX U
pa3BHUBarOIMX (QYHKUIUN LHEIOCTHOW CUCTEMBI CpPEHETO 00LIero o0pa3oBaHus Ipu
U3YYCHUU TpeaAMeTa «XUMHS» Ha YrIIyOn€HHOM YpPOBHE 0COOYIO aKTyalbHOCTh
IpUOOPETAIOT TaKUe LU U 331a4H, KakK:

BOCIHTaHUE YOEXKAEHHOCTH B IO3HABAEMOCTH SIBJICHUN MTPUPOJIbI, YBAKECHHUS
K TIPOIIECCY TBOPUYECTBA B O0JIACTU TEOPETUUYECKUX U MPUKIATHBIX MCCIETOBAHUN
B XHUMHHU, (OPMHUPOBAHHUE MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHHMIO M TIO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJII0 M CaMOBOCIMTAHHIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEUYECKUX
LICHHOCTEH;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYaJbHBIX M TBOPYECKUX
crocoOHoCcTeM oOyydaromuxcs, GopMUpPOBaHUE Y HUX CO3HATEIBHOIO OTHOIIEHUS K
caMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOPA30BAHUIO KaK YCJIOBHUIO YCIEIIHOMN
npo(hecCHOHANBHON U OOIIECTBEHHOM JeSTEIbHOCTH, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pase KU3HH;

(¢opMupoBaHHEe YMEHHII W HaBBIKOB pa3yMHOT0 MPUPOJIONOIb30BAHUS,
pa3BUTHE SKOJOTMUYECKOM KyJIbTYpbl, MNPHOOPETEHHUE ONbITa OOIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN IEeITESIbHOCTH.

118.5.15. Ob1iee yuciio yacoB, peKOMEHAOBAHHBIX ISl M3YUYEHUS XUMUU Ha

yriayoneHHoMm ypoBHe, — 204 yacos: B 10 knacce — 102 yaca (3 yaca B Hezeno), B



11 xnmacce — 102 gaca (3 gaca B He/IeINIO).

118.6. Cogepxanue ooyuenus B 10 kiacce.

118.6.1. Opranuueckasi Xumus.

118.6.1.1. TeopeTuyeckue OCHOBBI OPraHUUECKON XUMUHU.

[IpenMer © 3HAYEHUE OPraHMYECKOM XUMHUH, MPEACTABICHHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

DNEeKTPOHHOE CTPOEHUE aToMa YIVIEpOJa: OCHOBHOE M BO30YXAEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OPTraHMYECKUX COCIMHCHMSIX. THWIBI THOpWUOW3AMM aTOMHBIX OpOHTaIeH
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
aKLENTOpHBINA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannyeckux BemiecTB. [loHsTHe O CBOOOAHOM paaukane, HyKIeopuie Hu
anexkTpodue.

Teopuss crpoeHusas opraHndeckux coequHeHut A.M. bytnepoBa wu
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpraHUYeCKUX COEOUHEHUH. MoJeKyasipHble W  CTPYKTYpHBIE  (POPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
CKEJIETHASI.

N3omepusd. Bunbl nzomepun: CTpyKTypHas, IpOCTPAHCTBEHHAS.

OnexkTpoHHbIe G EKTHI B MOJIEKYJaX OPraHUYECKHX COEIWHEHUU
(MHAYKTUBHBIN 1 Me30MepHBIN A PeKThI).

[IpeacraBnenre o kiaccupukaluuMy OpraHMYecKux BewecTB. [loHsTHE O©
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHasibHbIE Ha3BaHUs
OT/IEJIbHBIX MTPEACTABUTEIICH.

OcobeHHOoCTH U KiTacCHU(pUKAINS OPraHUYEeCKuX peakiuil. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUHA B OPTaHUYECKON XUMUHU.

3KCHCQI/IMCHTEUIBHBIG MCTOJIbI HM3VUYCHMA BCINCCTB W WX H[ZGB[!&QCHI/Iﬁl

O3HAKOMJICHHUC C O6p8,3L[aMI/I OpraHMYCCKHMX BCIICCTB KW MaATCpHajlaMKM Ha HX



OCHOBE, OIbITHl MO MPEBPAIICHUI0 OPraHUYEeCKUX BEIIECTB IMPU HATPEBAHUU
(mnaBieHue, OOYTIMBaHHE W TOPEHHUE), KOHCTPYMPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEIIECTB.

118.6.1.2. YriaeBoaopoibI.

Ankanbl. ['oMonorudeckuit psij ankaHoB, oOmas Gpopmyiia, HOMEHKIATypa U
M30Mepusl. DIIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, Sp°-
ruOpuan3aiys aTOMHBIX OpOuTanei yriaepoaa, c-cBs3b. DU3NYECKUE CBOWMCTBA
aJIKaHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIHMM 3aMEIICHUs, W30MEPU3ALUH,
JETUAPUPOBAHUS, IIUKIN3ALNY, TUPOTIU3a, KPEKUHTa, TOPECHHUS.

Haxoxnenue B mpupojie. CriocoObl MOTyUYeHUs U TPUMEHEHUE aJIKAaHOB.

Huxnoankanel. O6mias GpopMyna, HoMmeHKIaTypa u uzomepusi. OcodeHHOCTH
CTPOEHUS M XUMHUYECKHX CBOWCTB MaiblX (LIUKJIOMPOINAH, IHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) MUKIOaIKaHOB. CrocOObl MOMyYEHUS |
NPUMEHEHUE [TUKIIOAIKAHOB.

Anxenbl. ['oMonorudeckuit psiji ankeHoB, oOmias GopMyiia, HOMEHKJIATYpa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ AalKEeHOB, Sp’-
ruOpun3aiysi aTOMHBIX opOuTanei yriepoaa, o- U m-cBa3u. CTpyKTypHas u
reoMerpuyeckas (nuc-TpaHc-) uzoMepusi. u3nyeckne CBOWCTBA AJIKEHOB.

XVWMHYECKHE CBOICTBA: pEaKkUMH TMPUCOCAUHEHUS, 3aMEIIEHUs B O-
MIOJIOKEHUE TIPU JBOWHOM CBSI3M, MOJMMEpU3aluu W OKucieHusd. I[Ipasuio
MapkoBHuKkOBa. KauecTBEHHBIE peaklIMU Ha IBOMHYIO CBSI3b.

CnocoObl OJTy4eHHs U IPUMEHEHHE aJIKEHOB.

AJIKaJTUCHBI. Knaccudukanus aJKaJueHOB (conpspkEHHBIE,
M30JUpoBaHHbIE). OCOOEHHOCTH JIEKTPOHHOTO CTPOEHUS U XMMHUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. I[lonmmepusanus
COnpsDKEHHBIX TueHOB. CrTOCOObI MOMyUeHUS U TPUMEHEHNE aTKaIUEHOB.

Ankunbl. ['OMoOJIOTHUECKUN psii aTKWHOB, oOmas Gopmylia, HOMEHKIAaTypa
U U30MEPHSL. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJT AIKUHOB, SP-

ruOpuan3ains aTOMHbIX opOuTaneit yrinepoaa. @usndyeckue CBONCTBA aJIKUHOB.



XVUMUYECKHME CBOWCTBA: pEAKIMM NPHUCOCAMHEHHUS, JIUMEpPH3alUuu U
TpUMEpHU3aLnH, OKUciaeHus. KuciaoTHbie CBOMCTBA aIKUHOB, MMEIOIIHUX KOHIIEBYIO
TPOMHYIO CBsI3b. KauecTBEHHBIE pEaKIIMK HA TPOIHYIO CBSI3b.

CnocoObl OJIy4eHHS U IPUMEHEHHE aJIKMHOB.

ApoMatudeckue yriaeBoAopoisl (apeHsl). ['omonoruueckuii psii apeHoB,
obmiast popmyIa, HOMEHKIIATypa U U30Mepusl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJIbI OeH30J1a. DPU3ndYecKue CBOKMCTBA apEHOB.

XUMUYECKHE CBOMCTBA OEH30J1a M €r0 FOMOJIOTOB: PEAKIMM 3aMELEHUS B
OCH30JIBHOM KOJbLE M YIVIEBOJOPOJHOM paguKale, peakiuu MNpUCOEIUHEHUS,
OKHUCJIEHHE romMoJioroB OeHnzona. [IpencraBieHue o0 OpUEHTUPYIOIIEM JIEWCTBUH
3aMecTuTeNed B OCH30JbHOM KOJbIIE Ha TNpUMEpEe aJKWIbHBIX PaJHUKaJIOB,
KapOOKCUIIbHOM, THIPOKCHILHOW, aMUHO- U HUTPOTPYIITIBI, aTOMOB TaJIOT€HOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTHpoia. [lomumepusanus ctupona.

Crioco0bl MoJTy4yeHusl U MPUMEHEHUE apOMaTHYECKUX YIIIEBOJAOPOIOB.

[Tpupoansiii ra3. IlonytHeie HeQTsAHBIE ra3bl. HedTh 1 €€ nmpoucxoxaeHue.
KaMeHHBII yroib U MpoayKThl €ro nepepadoTKy.

CnocoObl  mepepaboTKu HePTU: TMEepEeroHKa, KPEKUHT (TEPMHUUYECKUH,
KaTaJIMTUYECKuii), pudopMunr, nuponus. [lpoayktel mepepaboTku HedTH, UX
IPUMEHEHUE B IPOMBILIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3INYHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DIEKTPOHHOE CTPOEHUE TAJIOrCHIIPOU3BOJIHBIX YIJIEBOJOPOJOB. Peakuuu
3aMEIlEeHHs rajoreHa Ha rujapokcorpynmny. JleiicTBue Ha rajoreHnpou3BOIHbBIE
BOJHOTO U CIIMPTOBOrO pacTBopa HIEnoun. B3anmoaeicTBrue AUraJoreHaJkaHoB ¢
MarHueM u LMHKOM. lcrmonbp3oBaHue ranoreHnpou3BOAHBIX YIJIEBOJOPOJIOB B
OBITY, TEXHUKE U TIPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

OKCIIepUMEHTANIbHBIC METO/Ibl M3YYEHHs BEIIeCTB M WX TPEBPAICHUIA:
u3ydeHue (PU3MUECKUX CBOMCTB yIiI€BOJOPOIOB (PaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakluii yrieBoJOpOJI0OB Pa3IMYHBIX KiaccoB (oOeciBedyMBaHWE OpPOMHOW WIIU
MOJIHOM BOJBI, pacTBOpa IMepMaHIaHaTa Kaius, B3aUMOJCWCTBHUE alleTHJIEHA C

aMMHaYHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBEHHOE OOHapyKeHUE



yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3y4EHHE €ro CBOMCTB, O3HaKomiieHHEe ¢ KoyekuusMu «HepTs» n «Yromby, c
oOpa3llaMM IUIaCTMacC, KaydyKOB M PE3UHBI, MOJECIMPOBAHUE MOJIEKYI
YIJE€BOAOPOAOB U FaJIOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

118.6.1.3. Kucnopoacoaepskaiiyue opraHu4ecKie COeTMHEHUS.

[Ipenenbuble ogHOaTOMHBIE COUPTHL. CTpoeHHE MOJIEKYJ (Ha MpuMepe
MeTaHoJa W 9TaHona). ['omomormyeckuit psa, oOmas GopMmyna, H3OMepus,
HOMEHKJIaTypa u kinaccupukanus. Dusmyeckue cBoOWCTBa  MpeleTbHBIX
OJIHOATOMHBIX CIMPTOB. BOJOpOAHBIE CBSI3M MEXAY MOJIEKYJIAMH CIIUPTOB.

XVWMHYECKHE CBOMCTBA: PEaKUMU 3aMEILIEHUs, JETUAPATALNU, OKUCICHHS,
B3aUMOJICHCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peaknusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl MOJY4YeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢gupsl, HOMeHKIaTypa U u3oMepusa. OcoOeHHOCTH (U3NYECKUX U
XUMHUYECKUX CBOWCTB.

MHoOroaTroMHble CHOUPTBI — STWICHIJUKONb WU TiuUepuH. Dusnveckue u
XUMUYECKHE CBOWMCTBA: PEAKLMHU 3aMELICHUS, B3AMMOJICHCTBHE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHCIIOTaMH, KayeCTBEHHAas peaklHusi Ha MHOTOATOMHBIE
cnupthl. JleiicTBue Ha opraHu3M 4desioBeka. CrocoObl MoMyYeHus: U NpUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CrpoeHre MOJIEKYJIbI, B3aWMHOE BIMSHHUE THAPOKCOTPYNIBI M
O0eH3oapHOrO sAnpa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTU XUMHMUYECKUX
cBOiCTB (enona. KadectBennnie peakuuu Ha (eHon. ToxcuuHOCTh (DeHoma.
CrniocoObl osrydyeHust ¥ npuMeHnenue penona. Genonpopmanbaeruanas cMoa.

KapOoHumnbHbIE COEOUHEHHMS] — aIbJErHJibl U KETOHBL. JIEKTPOHHOE
CTpOeHHE KapOOHWJIbHOM Ipymnibl. ['oMosiorndeckue psizibl albIeru10B U KETOHOB,
oOmast opmysa, U3oMepHsl 1 HOMEHKIIaTypa. OU3MUEeCKUEe CBOMCTBA allbJIETUIOB
Y KETOHOB.

XHUMHUYECKHUE CBOMCTBA AJIbACTUAOB U KCTOHOB: PCAKIMU IMPHCOCAWMHCHUA.



OxucieHne anbAETUAOB, KAueCTBEHHbIE peakiuu Ha anpierugpl. CrocoOsl
NOJIyYeHUS] U IPUMEHEHHUE AJIbJETUI0B U KETOHOB.

OOHOOCHOBHBIE — TIpelieNIbHbIE  KapOOHOBbIE  KHUCIOTBHL. (OcoOeHHOCTU
CTPOEHUS MOJIEKYJ KapOOHOBBIX KHCIOT. M3oMepuss W  HOMEHKJIATypa.
duznyeckre CBOMCTBA OJHOOCHOBHBIX TMPEJCIbHBIX KapOOHOBBIX KHCIOT.
Bonopoanbie CBSI3U MEXAY MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.

XVWMUYECKHUE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, pPEAKIHs ATepuUKAINU,
pEaKUUU C y4aCTUEM YTIJIEBOJOPOJAHOTO paiNKaa.

Oco00EeHHOCTH CBOMCTB MyPAaBbUHOM KHCIIOTBHI.

[ToHsiTHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIOT — CJIOKHBIX dpuUpax.

MHuoroo6pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HENPEAEIbHBIX
M apOMAaTHYECKMX  KapOOHOBBIX  KHCIOT,  JMKapOOHOBBIX  KHCIOT,
I'MJIPOKCUKApOOHOBBIX KHCIOT. [IpencraBurenu BbICHIMX KapOOHOBBIX KHCIOT:
CTEapUHOBasl, NaJIbMHUTUHOBAs, OJEUHOBas KUCIOTHL. CroOcOOBl MOMyYyeHUs MU
pUMEHEHUE KapOOHOBBIX KUCIHOT.

Cnoxubie 3¢uppl. ['oMonornueckuid psa, obmas Qopmyrna, usoMepus u
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOMCTBA: THAPOJW3 B KHCJIOU H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pusndeckre 1 XUMHUUECKHE CBOMCTBA )KUPOB: THIPOJIN3 B
KHUCIJION U 11enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPMKAIINX OCTATKU
HEIPENENIbHBIX KUPHBIX KACIIOT. JKUpBI B IpUpOIE.

Mp11a Kak cOJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIIEe JCHCTBHE.

OO6mast xapakTtepucTuka yriaeBojoB. Knaccudukamus yrieBomoB (MOHO-,
JIV- ¥ TIOJTCaXapH/ibl ).

MoHocaxapuapl: TJII0K03a, GpyKTo3a. PU3NUECKHE CBONCTBA U HAXOXKICHUE
B nnpupoae. Dorocunres.

XVWMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKIUU C YYaCTUEM CHUPTOBBIX H
aNbJICTUAHON TPYNI, CIOUPTOBOE M MOJIOYHOKHUCIOE OpoxeHue. Ilpumenenue
TJIFOKO3bI, €€ 3HAUEHHUE B )KU3HEAECATEIBHOCTA OpraHnu3ma.

Jncaxapunpl: caxaposa, MaJIbTO3a. BoccranasnuBaromme 51



HEBOCCTAaHaBIMBAaOIME aucaxapuasl. ['maponus nucaxapuaoB. Haxoxaenue B
MPUPOAE Y IPUMEHECHHUE.

[Tonucaxapuapl:  Kpaxmayn, TIJIMKOreH MW nemwnono3a.  CrpoeHue
MAaKpOMOJIEKYJI Kpaxmaja, T[JIHAKOT€Ha W LEeJUI0JI03bl. (PU3NYEeCKHue CBOWCTBA
KpaxMalla M LEJUII0JIO3bl. XUMHYECKHME CBOMCTBA Kpaxmana: TUAPOJIn3,
KAU4eCTBEHHAsI peaKkuusi ¢ MOJOM. XMMHUYECKUE CBOMCTBA LEJUIIOJIO3bI: THAPOIU3,
noyryaeHue 3pupoB MesToa036l. [loHITHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIETK).

OKCIEPUMEHTAIbHBIC METOJIbl M3YUYCHHS BEIIECTB U WX MPEBPAIICHUI:
PacTBOPUMOCTh Pa3JIMYHBIX CIUPTOB B BOJIE€, B3aUMOJICVCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHME JTWJIOBOTO CIHMPTAa B aJbJETHUJ HA PACKAIEHHOM MEIHOM IIPOBOJIOKE,
OKHCJICHUE ATUJIOBOTO COUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), KauyeCTBEHHbIE pPEaKIMd Ha albJeruabl (C THUAPOKCHIOM
muammuncepeOpa(l) u  rugpokcuagom  menu(Il)), peakuus ramiepuHa ¢
rugpokcugoMm meau(ll), xuMuueckue CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMO/JICHCTBUE PacTBOpa INIOKO3bl ¢ TuapokcuaoMm meau(Il), B3aumoneiicTBue
Kpaxmaja C MOJIOM, PEIICHUE HKCIEPUMEHTAIBHBIX 3a1a4 no temMaM «ChupTel
dbenonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE YDUPHD».

118.6.1.4. AzoTconepikaiiue opraHn4ecKue COSTMHEHHUS.

AMWHBI — OpraHUYecKue MPOU3BOIHbIE aMMHaka. Kiiaccudukaiys aMuHOB:
anudaTUIecKue ¢ apOMATHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue moliekyi, obmas gopmysia, U30MEpHUsi, HOMEHKJIATypa U (pU3NYecKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYEeCKMX aMUHOB: OCHOBHBIE CBOICTBA,
AJKWIMPOBAaHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHUCIIOTOW.
CoJi aJIKWJIaMMOHHUSL.

AHWIMH — MOpEICTaBUTEIb aMHHOB apomaTuyeckoro psiaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsSHUE TPYyNI aTOMOB B MoOJIeKyJie aHuWiInHA. OCOOEHHOCTH
XMMHWYECKUX CBOMCTB aHWIMHA. KauecTBEHHbIE peakliMy Ha AaHWJIUH.

Crioco0bl monyueHus U NpuMeHeHue anudarudaeckux aMuHOB. [lomyueHue

aHWJIMHA U3 HUTPOOEH30J1a.



Amvunokuciotel. HoMenkmarypa u uzomepusi. OTAenbHbIC MPEACTABUTEH
0-aMUHOKHUCJIOT: TJIMLWH, ajdaHuH. Ousnueckue CBOWCTBA aMHUHOKHUCIOT.
XUMHUYECKME CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHHM, peakuus MOJUKOHACHCAUK, OoOpa3oBaHME TMENTUIHOW CBS3M.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak mnpupojHbie nonumepsl. [lepBuuHasi, BTOpUYHAS U TPETHUYHAS
CTpyKTypa O€lKOB. XHWMHUYECKHE CBOMCTBA OEJKOB: THAPOIU3, JCHATypalus,
KaueCTBEHHbIC PEaKIIMU Ha OCNKH.

OKCIEPUMEHTAIBHBIC METOJIBI M3YUYEHHUS BEIISCTB W WX TPEBPAIICHUN:
pacTBOpeHHE OEIKOB B BOJE, JI€HATypalus OEJKOB MPU HArpeBaHWM, LIBETHBIC
peakuuu Ha O€JIKM, peIIeHHWE OKCIEPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcozep)Kalue ~ OpraHuYeckwe  coenuHeHus» U «Pacmo3naBanme
OpPTaHUYECKUX COCTUHEHUIY.

118.6.1.5. BeicCOKOMOJIEKYIJISIpHBIE COCTUHEHUSI.

OcCHOBHBIC TIOHSTHSI XUMHH BBICOKOMOJICKYJIIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSASI MOJICKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3AIINS U TTOJTUKOHICHCAITHS.

[Tomumepnbie matepuansl. [lmacTmaccel  (MOJMATUIICH, TOJHUIPOIUIICH,
NOJMBUHWIXJIOPHU, TOJUCTAPOJ, TMOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJidTUICHTepePTanar). Y Triu3aius 1 nepepadoTka miacTuka.

DnacToMepel:  HaTypajdbHBIA  KaydyK,  CHHTETHUYECKHE  Kay4dyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MPEHOBLIN). Pe3una.

BosiokHa: HaTypasibHbI€ (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

OKCHEPUMEHTAIBHBIC METOJIbI M3YUYEHHs BEIISCTB W WX TNPEBPAIICHUN:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7au 1o Teme «Pacrno3naBanue
MJIaCTMACC ¥ BOJIOKOH.

PacuéTnrble 3amaumn.



Haxoxnenue MOJeKyIsspHOW (POpPMYJIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSAIIMX B €0 COCTaB, HAaXOXKICHUE
MOJIEKYJISIPHOM  ()OpMyJIbI OPraHMYECKOTO COEIMHEHUs 1o Macce (00BEMy)
MPOIYKTOB CTOpaHUs, MO KOJWYECTBY BemiecTBa (Macce, 00bEMY) TPOTYKTOB
peakuuMu W/WIUM HUCXOAHBIX BELIECTB, YCTAHOBJIIEHHE CTPYKTYPHOU (POpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €0 XMMHYECKHUX CBOMCTB WM CIIOCOOOB
NOJIYYEHUs], ONpPENEJICHUE JOJM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOKHOTO.

118.6.1.6. MexmpenMeTHBIE CBS3H.

Peanm3zannst MeXNpeaMETHBIX CBSI3€M NMPU U3YYEHHH OPTaHWYECKOM XUMUU
B 10 kjacce oCylIeCTBISETCA 4epe3 HCIOJIb30BAHHME KaK OOIMX €CTECTBEHHO-
HAyYHBIX TOHSATHHA, TaK M TIOHATUW, MTPHUHITHIX B OTIENBHBIX IPeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmuiue ecTecTBEHHO-HAy4YHbIE TMOHSTHS: SIBJICHHE, Hay4dHbIi (QaxT,
TUIIOTE3a, TEOpHUsA, 3aKOH, AaHalu3, CHUHTE3, KiIacCHU(pUKalMs, HaOII0IeHUE,
U3MEPEHHE, DIKCIIEPUMEHT, MOJIEIb, MOJICIIUPOBAHMUE.

®usuka: wmarepus, aToM, JJIEKTPOH, TMPOTOH, HEUTPOH, MOJEKYIa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOe COCTOSHUE
BElIECTBa, (PU3MUECKHE BEJIMYMHBI, €IWHUIBI HU3MEpPEHUs, CKOPOCTb, SHEPrus,
Macca.

buonorus: kieTka, opraHm3M, OJKOCHCTeMa, Ouocdepa, MeTaboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPOPHBIA TUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, HbIXaHWe, OENKHU, YIJIEBOIbI, >KUPBI, HYKJIECHHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hpie HCKOMaeMbl€, TOIIUBO.

TexHonorus: mnuIEBbIE NPOIYKTHI, OCHOBBI PAIlMOHAIBHOIO MUTAHUS,
MOIOLIME CPENICTBA, MaTEPUAJIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

118.7. Conepxanue oOyuenus B 11 kacce.

118.7.1. O6mas u HeoOpraHUIeCcKass XUMHSI.

118.7.1.1. TeopeTnueckue OCHOBBI XUMHH.



Atom. CocTaB aTOMHBIX Si€p. XUMUYECKHUN 37€eMEHT. M30TomBI.

CtpoeHue  SJEKTPOHHBIX  O0OJIOYEK  aTOMOB, KBAaHTOBBIE  YHCIIA.
DHepreTueckue ypoBHU M TOAYpOBHH. AToMmHble opoOutanu. Kiaccudukamms
XUMHYECKHX JJIEMEHTOB (s-, p-, d-, f-amemenThI). PacripenencHue 31eKTpOHOB 110
ATOMHBIM OpPOUTAIISIM. DJIEKTPOHHBIE KOH(DUTYypallK aTOMOB 3JIEMEHTOB MEPBOr0O—
4eTBEPTOrOo MEPUOJOB B OCHOBHOM M BO30YKJIEHHOM COCTOSTHUH, AJIEKTPOHHBIE
KOH(UTYpaIi HOHOB.

DJIEKTPOOTPULIATENBHOCTb.

Ilepnonnueckuit 3akoH U llepuoandeckas cucremMa XUMHUYECKUX DJIEMEHTOB
J.N. Mengeneea. CBsA3b NMEpHOAMYECKOTO 3aKkoHa U [lepnoanMdeckoil CUCTEMBI
XUMHYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M1. Menneneesa.

XUMHYECKast CBsA3b. BHABI XMMHYECKOW CBSI3U: KOBAJICHTHAsl, HWOHHAS,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSI KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIMHA CBA3U. [10JISIpHOCTH, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM cCBsA3U. KparHeie cBs3u. BoxoponHas CBs3b.
MexmMoneKysspHbIe B3aUMOIECUCTBHS.

BaneHTHOCTP W BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSi3b AJIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOT'O MEPUOIA).

IIpencraBienne O KOMIUIEKCHBIX COeAUHEHUAX. COCTaB KOMIUIEKCHOTO
MOHA: KOMILUIEKCOOOpa3oBaTelib, JIMTAHbl. 3JHAUYEHNE KOMIUIEKCHBIX COCTUHEHUH.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemecrBa MOJEKYJISIDHOTO M HEMOJICKYJISIPHOIO  CTpOCHUs.  THIIbI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsatTue o pgucnepcHbix cucteMax. Mctuaable pacTBOpbl. CriocoObl
BBIPAKCHUSL KOHIIEHTPALIMM PACTBOPOB: MACCOBAsl JIOJ BEIIECTBA B PacCTBOPE,

MOJIIpHasA KOHIOCHTPAIAA. HaCBIH_[CHHBIC n HCHACBIIIICHHBIC PaCTBOPBLI,



pacTBOpuMOCTb. Kpucramioruaparsi.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BellecTB. TpuBUaIbHbIC
HAa3BaHUS OTJAEIBHBIX IIPEACTABUTENECH HEOPTAHUUECKUX BEILIECTB.

Krnaccudukanus XUMAYECKUX peakuil B HEOPraHMUECKONH M OpraHnYeCcKOn
XUMHUH. 3aKOH COXPAHEHMS MAcChl BEUIECTB; 3aKOH COXPAHEHUS W INPEBpAICHUS
SHEPrUM MPU XUMUYECKUX peakuusax. TemnoBble 3pPexThl XUMUUECKUX PEAKIIUM.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOoCTh XUMUYECKOW peakluy, €€ 3aBUCUMOCTb OT Pa3INYHbIX (PaKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumble U HEOOpATHUMbIE peaKIMi. XuMuyeckoe paBHoBecue. DakTopsl,
BIIMAIOLIME HA IIOJIO)KEHUE XUMHUYECKOIO0 PaBHOBECHUSA: TEMIIepaTypa, JaBJICHUE U
KOHIICHTPAIIMH BEIIECTB, y4acTBYOMMX B peakund. [Ipunamun Jle [larense.

OnexTponutuyeckas aucconuanus. CuibHble U clladble 3JIEKTPOJIMUTHI.
Crenenp nucconmanuu. Cpena BOJIHBIX PacTBOPOB: KHCIOTHAs, HEWTpasbHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCINTENPHO-BOCCTAHOBUTENbHBIE ~ peakuuu. CTeneHb  OKUCIICHUS.
OxucanuTens M BOCCTAaHOBUTENb. IIpomeccsl OKHCIEHUS W BOCCTAHOBJICHMS.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTEIHW. METOH 3JIGKTPOHHOro OajaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCIEPUMEHTAJIBHBIC METOJIbIl HM3VUYEHHs BEIIECTB W MX TNPEBPAIICHUI:
pa3lIoKEHWE MEPOKCUIA BOAOPOJAa B NPUCYTCTBUM KaTallW3aTOpPa, MOJEIN
KPUCTAJUIMYECKUX PEUIETOK, MPOBEICHNUE PEAKIIMi HOHHOTO OOMEHa, OINpeeIIeHHE
Cpeabl pacTBOPOB C IOMOIIBI WHIMWKATOPOB, W3Yy4YEHUE BIIASAHUSA Pa3JIMYHbBIX
(GakTOpoB Ha CKOpPOCTh XWMHUYECKOM pEaKIUU M TMOJOKEHUE XHUMHYECKOTO
PaBHOBECHS.

118.7.1.2. Heopranudeckasi Xumusi.

[Tomoxenne HeMmerauioB B Ilepruoanyeckor cuUCTEME XUMHUYECKHUX
anemenToB J[.M. MenneneeBa u 0COOCHHOCTH CTPOCHHSI MX aTOMOB. Du3nUecKue

CBOMCTBAa HEMETAIOB. AJIJIOTPOINHS HEMETAJUIOB (HAa MPUMEpPE KUCIOPOAA, CEpBl,



dbocdopa u yriaepona).

Bomopon. [lonydyenue, gusznueckne U XMMHUYECKHE CBOWCTBA: PEAKIIUU C
MeTaJulaMHi U HEMETaJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ MapubL.

["amorensl. Haxoxaenue B mpupoje, crocoObl MoiyueHus, Gu3ndeckue u
XUMHUYECKUE CBOMCTBA. ['amoreHoBoAopoabl. BaxkHelme Kuciaopoacoaepkaime
COEJIMHEHHUS rajnoreHoB. JlabopaTopHble U MPOMBIIIEHHBIE CIIOCOOBI MOTyYEeHHUS
rajnoreHoB. [IpuMeHeHne rajJtoreHoB U UX COSUHEHNN.

Kucnopon, o3oH. JlabopatopHbie ¥ MPOMBIILIIEHHBIE CIIOCOOBI MOTYyUYEHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBL.

Cepa. Haxoxxnenue B mpHupojae, CIOCOOBI MONy4EHHs, (PU3IMUECKHE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsi(IV), oxcun
cepbl(VI). CepHucrast u cepHasi KUCIOTBI M UX cojid. OCOOEHHOCTH CBOICTB
CEpHOM KHUCIIOTHL. [IpuMeHeHue cepsl U €€ COeTNHEHU.

A3zor. Haxoxnenwe B mpupojie, CHOcoObl MONy4deHUs, (U3nyeckue Hu
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue azoTa
U €r0 COeTMHEHHM. A30THBIE yI0OpEHHUS.

®docdop. Haxoxnenue B mpupome, CrnocoObl MoMydeHus, (HU3n4ecKkue u
xumuueckue cpoiictBa. Dochunsr u dochun. Oxcunbl dochopa, dhochopHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenunHenuil. Pochopubie
yaoOpeHus.

Yriepon, HaxoxaeHue B npupoAe. AJUIOTPOmNHbIE  MOAUDUKAIUU.
duznyeckne W XUMHYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yronpHas kuciora u e
cosii. AKTUBUPOBAHHBIN yroiib. [IpuMeHeHrne mpoCThIX BEIIeCTB, 00pPa30BaHHBIX
YIJIEPOJIOM, B €T0 COCIMHEHHM.

Kpemunii. Haxoxzaenue B mpupoje, cnocoObl MOJydeHHs], (U3MUECKUE U
xuMuueckue cpoiictBa. Oxcuna kpeMuusi(IV), kpeMHHEBasE KHCIIOTA, CHIIMKATHI.

[Ipumenenue kpeMHus 1 ero coeAHeHuil. CTeKs10, ero noiay4eHue, BUAbl CTEKIIA.



[Tomoxenne metamnoB B [lepuoanueckor cucteMe XUMHYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX 000JIOYEK aTOMOB METAJIIOB.

Oo6mue pusnyeckue cBoMcTBa MeTauioB. [IpuMeHeHne MeTawioB B ObITY U
TexHuke. CIUiaBbl METAILIOB.

DNEeKTPOXUMHUECKUI psAll  HanpspkeHuil MetamwioB. OOmme cnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, NUPOMETAJLTYPIHS,
anekrpometaiutyprus. [lonsartue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

Obmas xapakrepuctuka metamuioB [A-rpynmnsl [lepuogumdeckoit cucTembl
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonydeHue, ¢U3MYECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U UX COCAUHEHUN.

O6mas xapakrepuctuka metamioB IIA-rpynmner Ilepuoguueckoil cuctemsl
XMMHUYECKUX JJIEMEHTOB. MarHuil W Kajbluil: nNojyyeHue, (PU3NYECKUue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE IIPOCTBIX BELIECTB U HUX COCIAUHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AntoMuHUI:  TonydyeHHe, (PU3MYECKUE U XHMHUYECKHME  CBOMCTBA,
IPUMEHEHUE MPOCTOrO0 BEIIECTBA U €ro COeIUHEHH. AMOTEepHbIE CBOMCTBA
OKCHUJA U TUAPOKCHU/IA aJTFOMUHHMS, TUAPOKCOKOMIUIEKCHI A TFOMUHHS.

OO0mrast xapakTepuCTHKa MeTaIoB 1mo0ouHbix noarpymnm (b-rpymnm)
[Teproan4eckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

DU3MYECKUE U XMMUUYECKHE CBOMCTBA XpoMa U €ro coequHeHU. OKCUIbI U
ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U AuxpomaTsl, HUX
OKHCIIUTENIbHBIE CBOMCTBA. [lonyueHne u npumMeHeHne xpoma.

Pu3nyecKkne M XHMUYECKHE CBOMCTBA MAapraHia M €ro COEAUHECHUMU.
Baxueiimme coeaunenuss wMapranua(ll), wmapranna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranart kanusi, €ro OKUCIUTEIIbHbIE CBOMCTBA.

dusnyeckre U XMMHUYECKHE CBOMCTBA JKejae3a U ero coeguHeHnii. OKCUIpl,
ruapokcu sl U conu xeneza(ll) u xeneza(lll). [Tonyuenue u npuMeHeHue xene3a
Y €ro CIUIaBOB.

DOU3NYECKME U XUMUUYECKUE CBOMCTBA MeAU U €€ coequHenui. [lonyuenue u



MPUMEHEHUE MEJIU U €€ COSUHEHU.

[{uHk: monmyuyeHue, (QU3MUECKHE W XHMHYECKHE CBOWCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/JIa U THUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
[IHKA U €r0 COeANHCHUH.

OKCIEPUMEHTAIbHBIEC METOJIbI M3YYEHUs BEUIECTB M WX MPEBPALICHUI:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJE, M3y4YeHUE KOJUIeKIMU «MeTalulbl W CIUIaBbD», B3aUMOJICHCTBUE
HICJIOYHBIX U IIETI0OYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
nieIoued, KaueCTBEHHbIE PEaKIIMU Ha HEOPraHMYECKUE aHUOHBI, KATHOH BOJOPOJIa
M KaTUOHBl METAJUIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AIOMUHUS M LHUHKA C
pacTBOpaMM KHUCIIOT U IIEJOYEH, pelIeHue IKCIEPUMEHTAIBHBIX 3a/lad M0 TeMaM
«Tanorensl», «Cepa u e€ coenuHeHus», «A30T u (ochop U UX COCTUHEHUIN,
«MeTasuibl TIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID.

118.7.1.3. Xumus u KU3Hb.

Ponp xumuu B o6ecrie4eHIM YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA.

[TonsatTe O Hay4YHBIX MeETOAAX TO3HAHUS U METOAOJOTHMH HAaydYHOTO
MCCIIEIOBAHMUS.

Hayynble  OpuHIUIBI ~ OpraHu3alMd  XUMUYECKOr0  MPOU3BOJCTBA.
[IpoMbIlIEHHBIE CMOCOOBI TMOJMYYEHHMS BaXHEWIIUX BEIIECTB (HA TMpUMEpe
MIPOU3BOJICTBA AMMHAKa, CEPHON KHUCIOTHI, MeTaHoJa). [IpoMbIiieHHBIE CITOCOObI
ITOJTYYEHHSI METAJUIOB U CIUIABOB. XMMHUUYECKOE 3arpsI3HEHUE OKPYKAKOLIEH CPEBI
U ero nocneacTus. Poib XuMuu B 00€CIieYeHUH SHEPreTUYeCKo 0€30MacHOCTH.

XuMHusiT U 300pOBbE uesioBeka. JlekapcTtBeHHble cpenctBa. Ilpasuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIUHBI.

XVMHUsI TTUIIHA: OCHOBHBIE KOMITOHEHTHI, MUITEBbIe 100aBku. Poib XxuMuu B
o0ecrieuyeHu MUIIeBO 0€3011acCHOCTH.

Kocmernueckne u mapdromepnbie cpeactBa. beitoBas xumus. [IpaBuna
0e30macHOr0 MCMOJB30BaHUSl MPEnaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM

KHU3HU.



XuMHS B CTPOUTENIBCTBE: BAKHEUIIINE CTPOUTEILHBIE MaTepHasibl (IEMEHT,
OCeTOH).

XUMHUS B CEIIBCKOM X03sicTBe. OpraHuvecKre U MUHEpaIbHbIC YI0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPHAIIbI, KPACKH, CTEKJI0, KEpaMHKa.

Pacuérurlie 3agaun.

Pacuétel: Macchl BemecTBa WM 00bEMA Ta30B MO0 U3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIMHM, €CIHM OJHO U3
BCIIIECTB HMMEET MpUMEcH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaknuu, €CIM OJHO M3 BEMISCTB JaHO B BHUJAC pacTBOpa C OINPEAeIEHHOU
MacCOBOM JO0JIEM pacTBOPEHHOrO BEIECTBAa, MAaCCOBOM JOJM U  MOJISIPHOU
KOHIICHTpAIlMX BEIIeCTBA B PACTBOpPE, JOJIM BBIXOAA MPOAYKTA PEaKIUH OT
TEOPETUYECKH BO3MOIKHOTO.

118.7.1.4. MexmnpeaMeTHBIE CBSI3U.

Peanuzanust MEXNpPEIMETHBIX CBSI3€M TpU  M3y4YCHUH OOmIed U
HEOpraHUYecKor XUMHUH B 11 Kitacce OCYIIECTBISIETCS Yepe3 MCIOIb30BaHUE Kak
o0IMX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK M TIOHATHHA, MPUHATHIX B OTIACITBHBIX
peaMeTax eCTeCTBEHHO-HAYIHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAY4YHBIE TOHSTHS: SBIICHWE, Hay4YHBIM (akT,
TUIIOTe3a, TEOPHs, 3aKOH, aHalIW3, CHHTE3, KiacCU(UKAIUs, TEPHOIUIHOCTD,
HaOJII0/ICHHE, U3MEPEHHE, SKCIIEPUMEHT, MO/ISTb, MOACITMPOBAHHE.

dusnka: martepus, MHUKPOMHpP, MaKpOMHUp, aTOM, OJJIGKTPOH, IPOTOH,
HEHUTPOH, MOH, U30TOIBI, PATMOAKTUBHOCTh, MOJICKYJIa, SHEPTCTHUYCCKUI YPOBEHD,
BEIIIECTBO, TElIO, OOBEM, arperaTHOE COCTOSHHUE BEIECTBA, HJCAIbHBIA Tra3,
bu3NYecKue BEIMYUHBI, ¢IMHAUIBI N3MEPEHHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus: ximerka, opraausm, sKocuctema, onocdepa, MeTaboIM3M, MaKpoO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIISCTB U MOTOK YHEPTHUHU B IKOCUCTEMAX.

I'eorpadus: MuHepasbl, TOPHBIC TTOPO/IbI, MTOJIE3HBIC NCKOMAeMbIE, TOILIHNBO,

PECYPCHI.



TexHoNOTHS: XUMUYECKass MPOMBINIIICHHOCTh, METAJUTYPTHsI, CTPOUTEIIbHBIC
MaTepHaIbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MHUITIEBAS TTPOMBIIIUICHHOCTD,
dbapmaneBTUUecKast MPOMBIIIIIEHHOCTb, IPOU3BOJICTBO KOCMETUYECKUX
MpernaparoB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, d3JEKTPOHHAsS
MPOMBIIIVIEHHOCTh, HAHOTEXHOJIOTHH.

118.8. [ImaHnupyemble pe3yJabTaThl OCBOCHHUS MPOTPAaMMbI 10 XHUMHUH
(yrimyOsnéHHBIM ypOBEHB) HAa YPOBHE CPETHETO O0Iero 00pa3oBaHMsI.»

118.8.1. ®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
OOy4alolMMHUCS TPOrpaMM CpeAaHero oOmiero oOpa3oBaHMs: JIHUYHOCTHBIM,
METaIpeAMETHBIM U TTPEAMETHBIM.

B cooTBeTCTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TIOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o01iero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE 00YUYaIOIUMHUC POCCUNUCKON IPaXKJIaHCKON UIACHTUYHOCTH;

TOTOBHOCTBH K CAMOPA3BUTHIO, CAMOCTOSATEIHHOCTH M CAMOOTIPEICTICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

TOTOBHOCTB M CITOCOOHOCThH O0YYaIOINUXCS PYKOBOJCTBOBATHCS MPUHATHIMU
B 00111€CTBE NMPaBUJIAMU U HOPMAMH TTOBEJICHNUS;

HAJIMYKE MTPABOCO3HAHUS, IKOJIOTHYECKON KYIbTYPHI;

CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTra «XUMHUS» OTPaKaroT
c(OpPMHPOBAHHOCTh OIBITA TIO3HABATECIBLHON M TMPAKTHYCCKOW JEATECILHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AEITeTLHOCTH.

118.8.2. JInuHOCTHBIE pE3yJIbTAThl OCBOCHHS MPEAMETa « XUMHUS OTPAKAIOT
c(OPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYCCKOW JEATECILHOCTH
oOydJarommxcs B MPOIIECCE peaan3alud 00pa3oBaTENbHOU JEATEILHOCTH, B TOM
YHUCJIe B YACTH:

1) rpask1aHCKOTO BOCITUTAHUSI:

OCO3HaHUS  OOy4YaIOIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX  TIpaB M

00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABONOPAJIKY;



MPEACTABICHUS] O COLUMAIBHBIX HOpPMax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTH IIPH CO3JAHHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M NO3HABATENIbHBIX 3a/]a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHHMMAaTh W MPUHUMAaTb MOTHBBI, HaMEPEHUs, JIOTHKY MU
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) MaTPUOTHYECKOTO BOCITUTAHHS:

LIEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAayYHOMY HACIIEIUIO
OTE€UYCCTBEHHOMN XUMUM;

YBa)KEHHUS K IpOILIECCy TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
IPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KpPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPY/a YYEHBIX U NPAKTHKOB;

MHTEpECa W II03HABATEIbHBIX MOTHMBOB B IMOJYYEHUU U MOCIEAYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTUKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) lyXOBHO-HPABCTBEHHOT'O BOCITUTAHHS:

HPAaBCTBEHHOI'O CO3HAHMUs, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTH  OLICHMBATh  CUTyallMd, CBSI3aHHbIE C XUMHUYECKUMH
SBJICHUSIMH, Y NPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTHUPYACh HA MOpPaJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEIECHHME U TMOCTYNKU CBOMX TOBApHIIEH C
NO3ULMK HPABCTBEHHBIX U MPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IOCIEICTBUN
MOCTYIIKOB;

4) popMUPOBaHUS KYJIbTYPhI 30POBBSI:

MOHMMAHUSA IIEHHOCTEH 3J0pOoBOro U 0Oe3omacHOro obpa3a KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOJI0/IeHNs MpaBuil O€30MacHOTO OOpalleHusi C BellecTBaMU B OBITY,



IIOBCETHEBHOM KU3HU, B TPYAOBOM ACATEIBbHOCTH;

IIOHMMAHUS LEHHOCTU IIPaBWJI WHAUBUIYAJIbHOTO W KOJUIEKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HaHUS MOCIEJACTBUI U HEMPUATUS BPEAHBIX MPUBBIUEK (yHOTpeOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOTO BOCITUTAHHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4EOHO-HCCIEA0BAaTEIbCKOM
NESATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YaCcTME B PEHIEHWH IPAKTUYECKUX 3aaad
COLIMaJIbHON HANpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K NPAKTUYECKOMY U3YUEHHIO MPpodeccuil pa3inyHoro pojia, B TOM
YHUCJIe HA OCHOBE IIPUMEHEHUS IIPEAMETHBIX 3HAHUM 110 XUMMUH;

YBAXKEHUS K TPYAY, JIFOAAM TPY/J1a U pe3yabTaTaM TPYAOBOU ESITEIBHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOODY WMHAMBUAYAJIBbHOH TPAcKTOPHUHU
oOpaszoBanusi, Oynymied mnpodeccun U peanu3aluu COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) SKOJIIOTHYECKOTO BOCITUTAHHS:

AKOJIOTMYECKU 1IeJ1IeCO00Pa3HOr0 OTHOIIEHHS] K MNPUPOJIE KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;

MOHUMAaHUs TJI00ANBHOTO XapakTepa 3KOJIOTMYECKUX MpoOJieM, BIUSHHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPELBI;

OCO3HaHUSI HEOOXOAMMOCTH WCIOJIb30BAHUSA JOCTH)KEHUH XUMHUU IS
peleHns BONPOCOB PAlMOHAIBHOTO IIPUPOAOTIOIb30BAHNS;

AKTUBHOTO HENPUATHUS JACUCTBUW, TMPUHOCAIIMX BpPEN OKPYKAIOLIEH
OPUPOJIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIArONPHUITHBIE 3KOJIOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JCUCTBAN U MPEIOTBPAILATh HX;

HallM4us  Pa3BUTOTO  JKOJOTMYECKOTO  MBILUICHMS,  OKOJIOTHYECKOU

KYJbTYpPEI, OIIbITa JCATCIbHOCTHU AKOJIOTMYECKOU HaImmpaBJICHHOCTH, YMCHUIA



PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPaKTUKE, CIIOCOOHOCTH W yMEHUS aKTHBHO MPOTUBOCTOSATH UACOJOTUU
xemMohoouu;

7) IICHHOCTH HAYYHOT'O TTO3HAHMUS:

MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

MOHUMAaHUS CHeMUUKA XUMHHM KAaK HAyKH, OCO3HaHUA €€ poiu B
GbopMHpPOBAaHUN PALMOHATBLHOTO HAYYHOI'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MPEACTABICHUS] 00 OKPYKAlollleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
IIPUPOJHOIO PABHOBECHS,

yOEXKIEHHOCTH B 0COOOM 3HAUMMOCTH XHMHH JUIsl COBPEMEHHOM
UUBUJIM3AUUU: B €€ T'YMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BaXHOW pOJIA B
CO3JaHMM HOBOM 0a3bl MaTepUaJbHOM KYyJIbTYpbl, B PELIEHWU TJIOOATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMUECKONM 0€301acCHOCTH, B Pa3BUTUU MEJUIIUHBI, 00ECIeYeHUN
YCJIOBUHM YCHEUIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU KaXJA0ro 4YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYyYHOM T'PAMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOAOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJIy4aeMbl€ 3HAHUS JJIs aHATN3a U OOBSCHEHUS SBJICHHUM OKPY>KAIOIIEro MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 TOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUUYECKUE 3HAHUS st
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

MHTEPECA K TO3HAHUIO, UCCIIEI0BATEIBbCKOM AEATENbHOCTH,

TOTOBHOCTM UM  CIIOCOOHOCTHM K  HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B

COOTBCTCTBUHU C ) XKNU3HCHHBIMU HOTpe6HOCT$[MI/I;



MHTEpeca K 0COOEHHOCTAM TPy/Aa B Pa3NUYHbIX chepax MpoecCHoHATbHON
JESITEIBHOCTH.

118.8.3. MeramnpeaMeTHbIe pe3yJIbTaThl OCBOCHUS TPOTrpaMMBbl 10 XMMUHU Ha
YPOBHE CpeHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble g (opMUpOBaHUS ~ MHUPOBO33PEHUS  OOYHAIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXIPEIMETHBIE) 00IleHayYHbIe MOHSATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaJbHbIE yueOHbIE NEHCTBUS (I03HABATEIbHbIE, KOMMYHUKATHUBHBIC,
PErYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;

CIIOCOOHOCTb oOyJaromuxcst UCIOJIb30BaTh OCBOEHHbBIE
MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHYECKUE 3HAHUS M YHHUBEPCAJIbHBIC yueOHbBIE
JEHCTBUS B IO3HABATEILHON U COLIMAJIbHON MPAKTHKE.

118.8.4. MeranpeameTHbIE pe3yNbTaThI OTpaXaroT OBJIAJICHHE
YHUBEpPCAJbHBIMU  y4E€OHBIMH  IO3HABATEJIbHBIMM, KOMMYHHKATUBHBIMH U
PEryJIATUBHBIMU IEUCTBUSMHU.

118.8.4.1. OBnamenue yYHUBEPCAIBHBIMH YYeOHBIMH TO3HABATEIHLHBIMU
JNICUCTBUSIMHU:

1) 6a30BBIE JIOTHYECKHUE TCUCTBUS:

CaMOCTOSITENNbHO  (DOpMyNIHpOBaTh W aKTyalIM3UpoOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpEETATh IEeNU JEATEIBHOCTH, 3a/JaBas IMapamMeTpbl W KPUTEPUH HUX
JOCTHUKEHHSI, COOTHOCUTD PE3yJIbTaThl AESITEIbHOCTH C IOCTABJICHHBIMU LEJISIMU;

WCIOJIb30BaTh MPH OCBOEGHUU 3HAHUU MPHUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTepHbIC MPU3HAKK TOHSITUNA M yCTaHABIUBATH WX B3aMMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS JUIsl OOBSICHEHUS OTAEIbHBIX (PAKTOB U

SIBIICHU;



BBIOMPATh OCHOBAHUS W KPUTEPHUHM JUIsI KiIacCU(PUKAIUKA BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHABIIMBaTh MNPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKIEeHUS (MHAYKTHUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH B MPOLIECCE MTO3HAHUS UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOU
peakiuy — TMpU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MIPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIHA.

2) 6a30BbIC UCCIICIOBATEIILCKUE JICHCTBUSL:

BJIAJIETh OCHOBAMHM METOJIOB HAyYHOI'O IMO3HAHMS BEIIECTB M XUMHUYECKHX
peakuuii;

dopMmynupoBaTh LeIM U 33Ja4d  HCCIEIOBAHUS,  HUCIIOJIb30BaTh
MOCTABJICHHBIE U CAMOCTOSITEILHO C(HOPMYITUPOBAHHBIE BOIMPOCH B KAYECTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI JJIsi (POPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CY>KJICHH;

BJIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS M IPOBEJICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (POpMyIHpOBATH
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

mpuoOpeTaTh OMBIT YYCHHUYECKOW WCCIIEIOBATEIBCKON W MPOEKTHOM
NESATETLHOCTH, TPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3ajay, MPUMEHCHHUIO Pa3IUYHBIX
METO/I0B ITO3HAHMS.

3) pabota ¢ undopMaruei:



OPUEHTHPOBATHCS B PA3NUYHBIX HMCTOYHHMKAX HHQOpMaIMKU (HAy4dHO-
NOMyJIsSIpHAasl JUTepaTypa XHMHUYECKOTO COJEp)KaHUA, CIPaBOYHBIE IOCOOUS,
pecypcosl MHTEpHETa), aHanmM3UpoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (opM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTH;

(opMyIMpPOBATH 3alpPOCHl U MPUMEHSTh PA3IUYHbIE METObI IIPU MOUCKE U
orbope wuHpOpMaLUMK, HEOOXOAUMOW [UIsl BBIMOJIHEHHS y4YeOHBIX 3ajad
OIpENENEHHOrO TUIIA;

npuoOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IpECTaBICHUS
uH(popmanuu (cxeMmsbl, rpaduKu, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

UCIOJb30BaTh HAyUYHBIM $3bIK B KauecTBE CpeACTBa MpH pabdoTe C
XUMHUYECKON HH(OpMAIMel: TNpPUMEHATh MEXKIpeaAMeTHble ((pu3nueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, aDOpEBUATYPBI, HOMEHKIIATYPY;

UCII0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJIIHOCTH.

118.8.4.2. OBnanenue yHuBEpCAIbHBIMI KOMMYHUKATUBHBIMH JICHCTBUSMU:

3aJ1aBaTh BOIIPOCHI MO CYILECTBY 00CYKJaEMOW TEMBI B X0JI€ JUAJIOra U/ Uiu
JUCKYCCUM,  BBICKa3blBaTh  HJE€H, (OPMYyJIHpPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMSI MPEJI0KEHHOM 3a1a4H;

BBICTYIIaTh C NPE3EHTALMEN pe3yJbTaTOB MO3HABATEIBHON IEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBIMOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW pabOThl MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peajn3aluu yueOHOro MpoekTa, 1 (GopMyIMpoBaTh BHIBObI
N0 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAaHUS MO3ULUN B
X0J1e 00CY X ICHHS 1 OOMEHa MHEHUSMH.

118.8.4.3. OBnanenue yHUBEpPCAIbHBIMH PETYJISITUBHBIMU JEHCTBUSIMHU:

CaMOCTOSTENIbHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABATEIHHYIO
NEeATENbHOCTb, ONpenessid €€ Lead W 3aJadd, KOHTPOJIMpPOBaTH M IO Mepe

HEOOXOJMMOCTH KOPPEKTHPOBATh TMpe/jlaraeéMblii aJrOpUT™M JAEUCTBUI MpHU



BBIMIOJTHEHUH YYE€OHBIX UM HCCIENOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4E€TOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEI[ECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJb JIEATEIHHOCTH Ha OCHOBE CaMoOaHajin3a |
CaMOOIICHKH.

118.8.5. IlpeameTHbie pe3yabTaThl OCBOCHHS IMPOTPaMMbl IO XUMHU Ha
yIrIyONI€HHOM YpOBHE HAa YPOBHE CpEIHEro oomero oOpa3oBaHUS BKIIOYAIOT
cnenuduyeckue Juisi yaeOHOro npeaMera «XuMus» HaydHbIE 3HAHUS, YMEHUS U
CHOCOObI JCWCTBUN MO OCBOEHUIO, MHTEPIIPETALUUA U MPEoOpa30BaHUIO 3HAHUIA,
BUJBI JICATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHWS M MPUMEHEHUIO 3HAHUU B
pPa3IMYHBIX Y4E€OHBIX CHUTYallMAX, a TAKKE€ B PEabHBIX >KU3HEHHBIX CUTYyaIlUsX,
CBSI3aHHBIX C XHUMHEH. B mporpamme Mo XuUMHH MpEeIMETHBIE pE3yIbTaThl
MPE/ICTABIICHBI TI0 TOJIaM U3yUYEHUSI.

118.8.6. [IpeameTHBIC pe3yabTaThl OCBOCHUS Kypca « OpraHudecKas XuMus»
OTPaXKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI: O MECTE€ M 3HAYCHUHM OpPraHUYECKOH
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ poiid B 00ECNEYEeHUU yCTOHYHMBOTO
pa3BUTHUS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTMUECKOM, SJHEPTeTUYECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB SHEPruH, B obecrnieueHnn paIoHaIbLHOTO
MPUPOOTIOIH30BaHUs, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbI
YelioBeKa, a TakKe DJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JIOPOBBIO U TIPUPOTHOMN Cpeie;

BJIaJICHUE CUCTEMOM XHUMUYECKUX 3HAHUW, KOTOpask BKIFOYAET:

OCHOBOTIOJIATaONIUe TIOHATUS — XHUMHUYECKUW DOJIEMEHT, aToM, SIpOo |
JNICKTPOHHAs 000J0YKa aTtoma, s-, P-, O-aroMHbIe OpOHWTANM, OCHOBHOE WU
BO30YXKIEHHOE COCTOSHUSI aToMa, TMOpuau3alus aTOMHBIX OpOuTasel, HOH,
MOJIEKyJia, BaJ€HTHOCTh, DJEKTPOOTPUIATEIILHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKas CBSA3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIM OOBEM, YIIIEpOITHBIN

CKeNeT, (yHKUMOHANbHAs  Tpynmna, pagukal, CTPYKTypHble  (OpMYyJibI



(pa3BEpHYTBIE, COKpAILEHHBIE, CKEJETHBIE), HW30MEpUsl CTPYKTypHas H
IIPOCTPAHCTBEHHAsA (F€OMETPUYECKAS ), U30MEPBI, TOMOJIOTHYECKHI psiJl, TOMOJIOTH,
YIJIEBOJOPOABI, KHCIOPOA- W a30TCOJAEpkKAUME OpPraHUYEeCKUE COEAUHEHUS,
MOHOMEDP, OJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIUHEHHS;

TEOpUH, 3aKoHbl (mepuoguueckuit 3akoH J[.M. MenneneeBa, Tteopus
CTPOCHMSI OpraHmyeckux BemecTB A.M. byTiepoBa, 3aKOH COXpaHEHHUsS MacChl
BEILIECTB, 3AaKOH COXPAHEHUS W MNPEBPALICHUS DHEPIUU IIPU XUMHUYECKUX
peakiusxX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUHU, MUPOBO33PEHUYECKUE
3HaHUSA, JIeKAIMe B OCHOBE [OHMMAaHUsA NPUYMHHOCTH U CHCTEMHOCTH
XAMHWYECKUX SIBJICHUN;

IIPEACTABICHUS O MEXaHU3MaxX XUMHUYECKUX PEAKLHNA, TEPMOAUHAMUIECKUX
Y KHHETHYECKUX 3aKOHOMEPHOCTSAX MX IMPOTEKAHUSI, O B3AaUMHOM BIIMSIHUM aTOMOB
U TPYIIl aToOMOB B MOJIEKyJaX (MHIYKTUBHBIA M ME30MEpHBIA 3(PQEKTHI,
opuentanTsl | u Il pona);

(akTONOTMYECKHE CBEAEHUS O CBOMCTBax, COCTaBe, MOJYyYEHUU U
0€30MacHOM HCHOJIb30BAaHUU BAXKHEUIIMX OPraHUYECKUX BELIECTB B OBITY U
IPAaKTUYECKOM  JEATENbHOCTH  YE€JOBEKa, OOIIMX  HAy4YHbIX  MPHUHIMNAX
XMMHUYECKOT0 TPOU3BOJCTBA (Ha MpUMEpE MPOU3BOJCTBA METaHOA, IEpepaboTKU
He(TH);

c(OPMHUPOBAHHOCTh YMEHUM: BBISABISTh XApAKTEPHbIE MPU3HAKU TOHSTHIM,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOIIME ITOHATHUS IPU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHI;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJ OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKLUUNA M PACKPBIBATH UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMM  MOCPEACTBOM  COCTaBIICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakuii HOHHOro oOMeHa MyTEM

COCTaBJICHUA HUX ITIOJIHBIX U COKpaH_IéHHBIX HOHHBIX ypaBHeHHﬁ;



M3TOTaBJIMBATh MOJIENIA MOJIEKYJI OPraHUYECKUX BEUIECTB JJIS WILTIOCTpauu
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUM: yCTAHABIMBATH MPUHAJJICKHOCTh M3yYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHYECKOU
HomeHknatype (IUPAC) u npuBoAauTh TpUBUAIBHBIE Ha3BaHUA AJII OTAEIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOMb, (eHos, (QopManbIerujl, aueTaablerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCJIOTa, CTEAPUHOBAsI, OJICMHOBAS, MAJIbMUTUHOBASI KUCIOTHI,
TJIMIUH, ajJaHWuH, MalibTo3a, PPYKTO3a, aHWIUH, JTUBUHUI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHE);

c(hOPMUPOBAHHOCTh YMEHHUSI OMNpPENEsATh BUJI XHUMUYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, O- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMEHUS MPUMEHSTH TOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux BemecTB A.M. bytnepoBa ajis 00bsSCHEHUS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOPMHPOBAHHOCTh ~ YMEHHMIM  XapakTEepU30BaThb COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKAIUEHOB,
aJIKWHOB, ApPOMATHYECKHUX YTJIEBOJOPOJOB, CIUPTOB, AQJbJETHU]IOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMil C MCHOJB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOPMHUPOBAHHOCTh YMEHHUS TOATBEPKIATh Ha KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COSAUHEHUM OT
KPAaTHOCTH U THUIAa KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB

Y TPYIII aTOMOB B MOJIEKYJIAX;



c(hOpMHPOBAHHOCTH YMEHUSA XapaKTEepU30BaTh HWCTOYHHUKH
YTAEBOAOPOTHOTO ChIphs (HE(Th, MPUPOIHBIN Ta3, Yroyib), CIOCOOBI €ro
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpPMHUPOBAHHOCTH BIIAJICHUS CHUCTEMOW 3HAHWW O €CTECTBEHHO-HAYUYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH ITH 3HAHUS;

c(hOpMHPOBAHHOCTH YMEHUS MIPUMEHSTh OCHOBHBIE onepanuu
MBICIUTENILHON JESTENIbHOCTH — aHajiu3 U CHUHTE3, CpaBHEHHUE, 0000IleHue,
CHUCTEMATHU3AIIMIO, BBISIBICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISIBIISITH B3aUMOCBSI3b XUMHUUECKUX 3HAHUU C
MOHATUSAMHU U TPEICTABICHUSIMH APYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO EIMHCTBA MHUPA,
UCNONIb308aMb CUCTEMHBIC 3HAHUS M0 OPraHUYECKOW XUMHU JIJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHl MO XUMUYECKUM
dbopMyliaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UYECKUX
BEMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX AJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AaHAJIU3UPOBATh U OLICHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTKoi
BEIIECTB, MCMOJIb30BAaTh MOJIYUYCHHBIE 3HAHUS JJISI PUHATHSI TPAMOTHBIX PEIICHUM
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUMN: CAMOCTOSTEIHHO TUIAHUPOBATH U MPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIydYeHHEe W M3Y4EHHE CBOMCTB OPTaHMYECKUX
BEIIECTB, KAUECTBCHHBIE PEAKIMU YIVIEBOJOPOJOB PA3JIMUYHBIX KJIACCOB W

KHCJIOPOACOACPIKAUX OPraHuYCCKUX BCIICCTB, PCHICHHUC JKCIICPHUMCHTAJIbHLIX



3aJa4 1O PAacClO3HABAHUIO OPTaHUYECKUX BEUIECTB) C COOIOACHHEM IPaBHII

Oe3omacHOro oOpalleHusi ¢ BellecTBaMU U JabOpaTOpHBIM O00OpYIOBaHUEM,

dbopMmynaupoBaTh 1€lb HCCIEAOBAHMS, TMPEACTABISAThH B Ppa3iU4HON (popme

pE3yNbTAThl IKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMEHMUIA:

coOJI0/IaTh MpaBUjIa SKOJIOTMUYECKH 11eJIeCO00Pa3HOro MOBECHUS B OBITY U
TPYJOBOM JIEATEILHOCTH B LEJIIX COXPAHEHHUS CBOETO 30POBBS, OKPYXKAIOLIEH
MIPUPOIHON CPEIBI U TOCTUKEHHS €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOTO JEHCTBHSI Ha >KUBBIE OpPraHU3MbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAJIM3UPOBATh 11€JIECO00PA3HOCTh MPUMEHEHUS] OPraHUYECKUX BEILIECTB B
MPOMBIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOLIEHUS! PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATH LI€JICHAIPABICHHBIA IOUCK
XUMHYECKON MH(POpPMAIK B Pa3IMYHBIX UICTOYHHUKAX (Hay4yHas U y4eOHO-HayuyHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XMMUYECKYI0 MH(POpMaIUIO, NepepadaThiBaTh €€ U HCIOJIb30BATh
B COOTBETCTBUU C MTOCTABJICHHOM y4eOHO 3a1aueH.

118.8.8. [IpeameTHbie  pe3ynbTaThl  OCBOCHHS  Kypca «OOmas u
HEOPraHWYeCKas XUMUS» OTPAXKAKOT:

c(hOpMHUPOBAHHOCTH MPE/ICTABIICHU:

O MaTrepuaJbHOM €JWHCTBE MHpPA, 3aKOHOMEPHOCTAX M II03HABAEMOCTHU
SBJICHUI MPUPOJBI, O MECTE U 3HAYCHHH XMMHUU B CUCTEME €CTECTBEHHBIX HAayK U
e€¢ poim B O00ECHEYeHHH YCTOMYMBOTO pa3BUTHS, B PpEIICHUH MpodieM
HKOJIOTUYECKOM, DHEPreTUYecKOW U TMHUINEBOM O€30MacHOCTH, B Ppa3BUTHHU
MEIUIMHBI, CO3JaHUU HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB HHEPruUu, B
00ECreYeHNN  PalMOHAIBHOTO  TNPHUPOAOIOJIB30BaHUA, B  (POPMUPOBAHUU
MHUPOBO33pEHUSI W OOHIel KyJIbTyphl 4YelOBEeKa, a TakXkKe DKOJIOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOIM cpefe;

c(OPMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW XHWMHUYECKUX 3HAHHM, KOTOpas

BKJIFOYACT:



OCHOBOIIOJIATAIOIINE MOHATUSA — XMUMHUYECKUM DJIEMEHT, aTOM, AP0 aToMa,
U30TOIBI, DJICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUSI aToMa, TuOpuau3alus aTOMHBIX OpOuTasel, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCJIECHUS,
XMMHYECKass CBs3b (KOBAJIEHTHasl, MOHHAs, MeETa/NIM4uecKas, BOJOPOAHAs),
KpUCTAJUINYECKasT PELIETKA, XHUMHUYECKas peakuus, pacTBOpP, JJIEKTPOJIMUTHL,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNs, CTENEHb JIHCCOLMALUHU,
BOJOPOAHBIA TOKa3aTellb, OKHCIUTENb, BOCCTAHOBUTENb, TEIJIOBOW 3((deKT
XUMHYECKON PEAKLINH, CKOPOCTh XUMUYECKON PEAKIINN, XUMUYECKOE PABHOBECHE;

TEOpHUM M  3aKOHbl  (Teopus  BIEKTPOJIUTUYECKOM  JTUCCOLMAIIUH,
nepuoandeckuii 3akoH J[.M. MenzaeneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHUS W IPEBPALICHUs JHEPTUH NPU XUMHUYECKUX PEAKIMAX, 3aKOH
IIOCTOSIHCTBA COCTAaBa BEILECTB, 3aKOH JIEHCTBYIOIIHMX MAacC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMUs, JIEKAILIME B OCHOBE
ITOHMMAHUS MPUYUHHOCTA M CUCTEMHOCTH XHMHYECKHX SIBJICHUN; COBPEMEHHBIE
IIPEACTABICHUS O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIDHOM H
HaJIMOJIEKYJISIPHOM YPOBHSIX;

IIPEACTABICHUs O MEXaHU3MaxX XUMHUYECKUX PEAKLHUNA, TEPMOAUHAMUUECKUX
U KMHETHUYECKUX 3aKOHOMEPHOCTAX MX IPOTEKAaHUs, O XMMUYECKOM PaBHOBECHH,
pacTBOpax M AUCHEPCHBIX CUCTEMAX;

(pakTONIOTUYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBe, IMOJYYEHUU H
0e30MacHOM HCHOJIb30BAHUM BAaKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM  JEATENbHOCTH  YEJOBEKa, OOIIMX  HAyYHbIX  MPHUHIMIAX
XUMHYECKOTO ITPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUM: BBISABIISITh XAPAKTEPHbIE MPHU3HAKU TOHSTHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJb30BATh COOTBETCTBYIOLIME ITOHATHS NPH
ONMCAaHNN HEOPTaHWYECKHUX BEIECTB U UX MPEBPALICHUN;

c(hOPMHUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XMUMHYECKYI0 CHUMBOJMKY Jis
cocTtaBieHuss (GOopMyJl BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  pEakKLuH,

cuctematudeckyto HoMmeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIAEIbHBIX



BEILIECTB;

cOPMUPOBAHHOCTh YMEHHUSI ONPENENATh BAJIEHTHOCTb U  CTENEHb
OKHCIICHHUSI XUMUYECKUX DJJIEMEHTOB B COCIMHEHUAX, BHJ XHUMHUYECKOW CBS3HU
(koBaJieHTHasi, MOHHAsA, MeETaJUIMYecKas, BOJOPOJHAs), THUN KPHUCTALIMYECKOM
PELIETKN KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BHJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKON PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(hOpMUPOBAHHOCTH YMEHUIA:

KJIaCCU(DUIIMPOBATh:  HEOPraHMYECKWE BEUIECTBA IO MX  COCTaBy,
XUMHUYECKUE PEAKLIUH 110 PA3IUYHBIM IIPU3HAKAM (YHCIIy M COCTABY PEarupyromux
BEILIECTB, TEIJIOBOMY 3h(eKTy peakiuu, HU3MEHEHHUIO CTEeHeHEH OKHUCIICHUs
3JIEMEHTOB, 0OPAaTUMOCTH, YUACTHIO KaTaJlu3aTopa u Apyrue);

CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHUS W KPUTEPUHU ISl KIacCHUPHUKALUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OPMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MEPHOJUYECKOrO 3aKOHA
J.1. MenneneeBa 151 JEMOHCTPUPOBATH €ro CUCTEMATU3HPYIOILIYIO,
OOBSCHUTETHHYIO U IPOTHOCTUYECKYIO (PYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB M HOHOB XMMHYECKHUX
JIEMEHTOB  IEPBOrO—4eTBEPTOro  nepuogoB  lleproguyeckoil  cHCTEMBI
J.1. Menneneena, VCIIOJIB3YS MIOHATHS «QHEPreTUYECKUE YPOBHU,
«IHEPreTUYECKHE TOIYPOBHM», «S-, P-, O-aTOMHBIE OpOHWTaNM», «OCHOBHOE H
BO30YKIEHHOE SHEPTETUYECKUE COCTOSTHUS aTOMay;

OOBSACHSATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U
MX COCIMHEHWW 1o TnepuojaM U rpynnaMm llepuognyeckod  CUCTEMBI
J.N. MenneneeBa, BaJICHTHbIE BO3MOXHOCTH AaTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHUS UX DJIEKTPOHHBIX 000JI0YEK;

cOpPMUPOBAHHOCTh YMEHHUMN: XapaKTepu3oBaTh (OMUCHIBATH) O0OIIME

XUMHUYECKHUEC CBOMCTBA BCIICCTB Pa3INIHBIX KJIaCCOB, IMOATBCPKAATH



CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKJYy HEOPTaHMYECKMMHU BEIIECTBAMHU C
MMOMOIIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH CYITHOCTD:

OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIHUN MOCPEACTBOM COCTABIICHUS
AJIIEKTPOHHOTO OajlaHca JTUX peaklMid; peakuuii HOHHOTO OOMeHa MyTEM
COCTaBJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;

pEaAKUMM TUAPOIIN3A;

peakimii KOMILIEKCOOOpa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IIMHKA
U aJTIOMUHUA);

c(hOPMUPOBAHHOCTh YMEHHUSI OOBICHATh 3aKOHOMEPHOCTH MPOTEKaHUS
XUMHUUYECKUX PEAKLIHMM C YUYETOM MX SHEPIETHUYECKUX XAPAKTEPUCTHUK, XAPAKTEP
M3MEHEHUS CKOPOCTHM XHMHUYECKOM pEakiud B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3zaeicTBuil (mpunuun Jle [larense);

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMHUUECKHUE PpEAKIIUU,
JIe)Kallke B OCHOBE IPOMBILIJICHHOTO IIOJIYYEHUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlllMe HayyHble MPUHIMUIBI XUMHUYECKHUX TMPOU3BOJICTB; 11€7€CO000pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUS COOTHOLLIEHUSI PUCK-TIOJIb3a;

c(hOpPMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHUW O METOJaX HAay4YHOTO
MO3HAHUA SIBJICHUM NpUpPOAbl — HaOIIOICHUe, HW3MEPEHHE, MOJCIMPOBAHUE,
AKCTIEPUMEHT (peabHbIN U MBICICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS NPpUMEHAMb ITU 3HAHUS TIPU IKCIIEPUMEHTAIILHOM HCCIEJOBAHUU BEIIECTB
U s OOBSICHEHWS XUMHYECKUX SIBIICHUN, HMMEIOIMX MECTO B MPHUPO/IE,
MPAKTUYECKOM JECATENBHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBIISITH B3aMMOCBSI3b XUMUUYECKUX 3HAHUM C
MOHATUSAMHU U TIPEIACTABICHUSIMUA APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJiee 0CO3HAHHOTO MOHMMAaHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTH YMEHHS TTPOBOIUTEH PACUETHI:

C MCIIOJB30BAaHHUEM IIOHSATHM «MAaccOBasi JOJS BelleCcTBa B PacTBOpPE» U



«MOJISIpHAsT KOHIIEHTPAITHS;

MacChl BeIIecTBa WM 00bEMA raza Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OHOTO U3 YYACTBYIOIIUX B PEAKIIMU BEIECTB;

TeII0BOTO 3 eKTa peaKinm;

3HAUYEHUST BOJOPOJHOIO IOKa3aTelsl PacTBOPOB KHUCIOT M IIEJOYEH C
W3BECTHOM CTETEHbIO UCCOLUALINY;

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIA OJHO U3
UCXOJIHBIX BEIECTB JJaHO B BHUJIE PACTBOpa C OMpEAeIEHHOW MacCcOBOM aojei
PacTBOPEHHOIO BEIIECTBA WIIA JJAHO B U30BITKE (MMEET MPUMECH );

JI0JTA BBIXOJIa TIPOAYKTa PEAKITUH;

00BEMHBIX OTHOIIICHUM Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITEJILHO IUIAHUPOBATH U MPOBOIUTH
XUMUYECKUN  JKCIEpUMEHT  (IpOBEIEHHE  peakIui  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, OIpEIeliCeHHe
Cpelbl PacTBOPOB BEIIECTB C TOMOIINBI) HWHIWKATOPOB, H3YyUYCHHUE BIIUSHUSI
pa3nMyHBIX  (PAKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIMu, pEeIICHUE
DKCIIEPUMEHTATBHBIX 3adad 1o TemaMm «Metammmey u  «Hemerammery) ¢
COOJTI0/IEHUEM TIpaBUl OE30MacHOTO OOpAalleHHs C BEIIECTBAMHU U JaOOPaTOPHBIM
oOopynoBanueM, (opmynupoBaTh I1elb HWCCIAEAOBAHMS, TMPEACTABIATH B
pasnTuYHON (opMe pe3yiabTaThl SKCIEPUMEHTA, aHAJU3UPOBATh W OICHUBATH WX
JIOCTOBEPHOCTH;

chOpPMHUPOBAHHOCTh ~ yYMEHHUN:  COONIOAATh  MpaBujia  MOJb30BaHUS
XUMHUUYECKON mocynoi U JjabopaTopHbIM 00OpymoOBaHUEM, OOpallleHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB, DKOJOTMYECKH II€JIECOO0pPa3HOro TOBEJACHUSI B OBITY U
TPYJIOBOM NEATEILHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBBS, OKPYKAIOIICH
MPUPOAHON Cpelbl M JOCTIKEHUS €€ YCTOWYMBOTO pa3BHUTHs, OCO3HABaTh
OIMACHOCTh TOKCHYECKOTO JICHCTBHS Ha JKMBBIC OpPTraHWU3MBI OIPEACIEHHBIX
HEOPTraHWYECKUX BEIIECTB, MOHMMas cMbIci nmokazarens [IJK;

c(hOPMHUPOBAHHOCTh YMEHUN: OCYILECTBIIATH II€JICHANIPABICHHBIA TOUCK



XUMHYECKON MH(GOpPMAIlMU B Pa3IMUHBIX UCTOYHUKAX (HaydHas U yueOHO-HAy4IHAs
JauTepaTypa, CpecTBa MaccoBoil uHbopMmaluu, HTEpHET U Apyrue), KpUTHUECKU
aHaJIM3UPOBaTh XUMUYECKYI0 MH(POpMaIUIO, IepepadaThiBaTh €€ U HCIOJIb30BAThH

B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a/1aueH.



