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IMNOACHUTEJIBHASA 3AIINCKA

Pabouyas mporpamma 1o XMMHM Ha YpOBHE CpeIHET0 00Iero oopazoBaHus pa3padboTaHa Ha
ocHoBe @enepanibHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoit
Deneparuny, TpeOOBaHUHN K pe3y/IbTaTaM OCBOCHHUS (eiepaibHOi 00pa30BaTeIbHON MPOTrPaMMBbI
cpennero  obmero  oOpaszoBanms(POIl  COO), mnpencraBieHHbix B DenepalbHOM
rocyaapcTBeHHOM oOpaszoBatenbHoM crapaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
ydaeOHOro mpeamera «XuUMHUsS» B 00pa3oBaTeNbHBIX OpraHu3aiusax Poccuiickonr denepanmm,
peanu3yoMX OCHOBHBIE 00pa30BaTe/IbHbIC POTPAMMBbI, 1 OCHOBHBIX IMOJIOKeHHH «CTpaTeruu
pa3Butusa Bocnutanus B Poccuiickoit denepanuu Ha nepuon ao 2025 roga» (Pacmopsikenue
ITpaBurensctBa PO ot 29.05.2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YINIyOJEHHOTO H3YyY€HHMs 3aHUMAeT Ba)XXHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBanusi ydammxcs 10-11 kmaccoB. W3ydenue mpenmera,
peamuzyeMoe B yCIOBHSX AuGGEepeHIIMPOBAHHOTO, MPOPMIBLHOTO OO0Y4YeHHUs, TPU3BAHO
oOecrieunTh 0011€00pa30BaATENbHYI0O U OOLICKYJIbTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEO0XO0UMYIO IS alallTallui X K OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU B COLUYME, A TAKXKE
JUI TIPOAOJDKEHHU OOydYeHHsI B OpraHM3alusAX MpodecCHOHATbHOrO0 00pa30BaHUs, B KOTOPBIX
XUMHS SABJISIETCA OJHON U3 MPUOPUTETHBIX JUCLUIUIMH.

B nporpamMe mo XumMHM Ha3zHaueHHe mpeaMera «XHMHA» MOJy4aeT MOAPOOHYIO
MHTEPNPETAMI0O B COOTBETCTBUU C OCHOBomoJararommmu mnojoxenuamu PIroC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, COZIep KaHus, Pe3yIbTaTOB 00y4YeHHUsI U TpeOOBAHUHN K YPOBHIO
HOJArOTOBKHM BBITYCKHUKOB. CBUIETENBCTBOM TOMY SBISIOTCS CIEAYIOUIME BBINOIHIEMbIE
IpOrpaMMOii 1o XUMHUHU (PYHKLIUU:

UHQOPMALIMOHHO-METOMUYECKasl,  peanus3alus  KOTOpoH  oOecnednmBaeT  IMOJy4YCHHE
NpPEICTaBICHUS O LENAX, COACpP)KaHUM, OOIIel cTpaTeruu oOy4eHMsI, BOCIUTAHUS U Pa3BUTHA,
00y4aroIuxcs CpeICTBAMU IPEIMETA, U3YyIaeMOro B paMKaxX KOHKPETHOTO Mpoduis;
OpraHM3alMOHHO-IUIAaHUPYIOIIAs, KOTOopas IMPEeIyCMAaTPUBAeT ONpPEIEICHHUE: IPHUHILUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3yUEHUsl YUeOHOT0 MaTepHralla, KOJINYECTBEHHbBIX U
Ka4eCTBEHHBIX €r0 XapaKTepUCTHK; IMOJIXOAOB K (POPMUPOBAHHIO COJEPKATEIHHONH OCHOBBI
KOHTPOJISI U OLEHKM O0Opa3oBaTENbHBIX JOCTH)KEHUH, OOydyarolluMxcsi B paMKaXx HTOrOBOM
aTTecTaluu B GopMe eMHOT0 rOCYyIapCTBEHHOTO AK3aMeHa 10 XMMHH.

[Tporpamma a5t yriyOE€HHOTO N3YUEHUS] XUMUHU:
yCTaHABJIMBAET MHBAPHAHTHOE MPEIMETHOE COZep)KaHue, 00s3aTeIbHOE IS U3yYCHHS B paMKax
OTIENBHBIX Npoduiel, npeaycMaTpuBaeT pacupeesieHue U CTPYKTYPUPOBAHUE €T0 MO KJIACCaM,
OCHOBHBIM CO/IepKaTeNIbHBIM JIMHUSM/paziesiaM Kypca;

Na€T MpUMEPHOE pacipeaesieHe y4eOHOr0o BpEMEHH, PEKOMEH1yEMOT0 AJIs1 U3Y4€HUS OTJEIIbHBIX
TEM;

npelaraeT IpUMEPHYIO MOCJIE0BaTEIbHOCTh N3yUeHHs y4eOHOr0 MaTepuaia ¢ y4ETOM JIOTUKH
MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX 1 MEXKIIPEIMETHBIX CBSI3EH;

Na€T METOAMYECKYI0 HMHTEPIpEeTAlnIo Iefell M 3aAay M3ydeHus MpeAMeTa Ha YriyOnEéHHOM
YPOBHE C YYETOM COBPEMEHHBIX IMPHOPUTETOB B CHCTEME CpPEIHEro oOIero oOpa3oBaHUS,
COJEPXKATENbHON  XapakTepUCTUKH  IUIAHUPYEMBIX  PE3YyJbTaTOB  OCBOEHHUS  OCHOBHOM
00pa30BaTeNbHON MPOrPaMMBbI CPEIHET0 00IIero 00pa3oBaHus (JIMUHOCTHBIX, METANPEIAMETHBIX,
IOPEIMETHBIX), a TaKkXke C Y4Y4ETOM OCHOBHBIX BHUAOB YUEOHO-NIO3HABATEIbHBIX JAECHCTBHUH
00y4aromerocs 1o OCBOCHUIO COJIEPKAHUS PEMETA.

I[To Bcem Ha3BaHHBIM MO3UIUAM B IPOrpaMMe 110 XMMUHU IPEAYCMOTPEHA TPEEMCTBEHHOCTb
¢ 00y4yeHreM XMMHUU Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHusl. 3a MpeiesaMy YCTaHOBICHHOM
MpOrpamMMoOi TI0 XUMHH 0053aTeNIbHOM (MHBApHUAHTHOM) COCTaBIIAIONICH ColepKaHusl yaeOHOTO
npeaMera «XUMHUs» 0CTaéTcs BO3MOKHOCTH BHIOOpA €ro BapHAaTUBHOM COCTABISIONIEH, KOTOpas
JIOJKHA OIPEJEIATHCS B COOTBETCTBUY C HAIIPABIEHUEM KOHKPETHOTO NMpoduist 00ydeHus.

B coorBerctBuM ¢ koHuentyanbHeIMH TnojoxeHusMu PI'OC COO o HazHaueHUHU
npeaMeToB 6a30BOro M yriayoa&éHHOTO ypoBHEH B cucteMe AudGepeHInpoBaHHOTO 00yUeHUs Ha



YPOBHE Cpe/IHero o01iero o0pa3oBaHust XUMUS Ha YPOBHE YIIyOJIEHHOTO U3YUYEHHUS HAallpaBJIeH Ha
peanu3anyio NPeeMCTBEHHOCTH € TOCIEAYIOLUIMM TAIOM MOJIy4YeHHs] XUMUYECKOI0 00pa30BaHMs
B paMKaxX U3y4YeHHsI CHEIHMAJIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUECKUX JUCIUILINH B By3axX H
OpraHu3alUsaX CPeAHEro NpogecCuoHaIbHOrO 00pazoBaHus. B 3Toil cBA3M nM3ydeHue nmpeamera
«XUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PACHIMPEHHUE U YTIyOJIeHHEe TEOPETUYECKON U
MPaKTUYECKOW TOJTOTOBKH OOYYaIOMIUXCs, BHIOPABIIMX ONMpeaeaEHHBIN Npoduiib o0ydeHus, B
TOM 4YHCIE C TEpPCHEeKTUBON TOCIEIYIONIEro TMOJyYeHHs] XUMHYECKOro o0pa3oBaHMS B
opraHuzanusax npodeccuoHanbHOTO oOpa3zoBanus. Hapsay ¢ atum, B cBete TpedoBanuii ®I'OC
COO k minaHupyeMBbIM pe3ylbTaTaM OCBOCHHUS (erepanbHOW 00pa3oBaTENbHON MPOrpaMMbl
cpeaHero oOuiero oOpa3oBaHMs H3Yy4EHHE MpeaMeTa «XHUMHs» OpPHEHTHPOBAHO TaKXKe Ha
peleHue 3a1a4 BOCIUTAHUS M COLMAIBHOTO pa3BUTHUs 00ydaromuxcs, Ha (popMupoBaHue y HUX
OOIIENHTEIUICKTYAIbHBIX YMEHHM, YMEHUN pallMOHAIM3AIMN y4eOHOTO TpyAa W 00O0OMIEHHBIX
CHOCO00B JEATEIHLHOCTH, UMEIOIINX MEXIUCIUIUTMHAPHBIHN, HAATIPEIMETHBIN XapakTep.

CocrapnstomuMu  nmpeamera «XUMHS» HAa YPOBHE YINIYOJEHHOTO H3YYEHHs SIBISIFOTCS
yriryonéHnele Kypebl — «Opranudeckas XxuMus» u «OOImas u HeopraHudeckas xumus». [Ipu
OIpENIeIEHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3alMy COJEpXaHHUsA ITHX KypCOB B
nporpaMMe Mo XuMHuH 3a ocHOBY HpuHATH nojoxeruss ®I'OC COO o paznuuusax 6a30BOro u
yri1yOJa€HHOTO YpOBHEH U3ydeHUs IpeaMeTa.

OcHoBy conepxaHus KypcoB «OpraHuueckas xumus» U «OOmas m HeopraHudeckas
XUMHSA» COCTABIISIET COBOKYIMHOCTh IPEAMETHBIX 3HAHMH U YMEHHMH, OTHOCSIIUXCA K 0a30BOMY
YPOBHIO M3y4€HHUs MpeAMeTa. JTa CUCTEMA 3HAHUM IOJIy4aeT ONpElelEHHOE TEOPETUYECKOE
JIONIOJIHEHWE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OoibImIMHA  00BEM
¢axTonoruueckoro mMarepuana. Tak, Ha yrayOnE€HHOM ypoOBHE M3y4YeHMs IpeaMera obecriedyeHa
BO3MOXHOCTh 3HAUUTEJIBHOIO YBEIMUYEHUs O00bEMA 3HAHUH O XUMHMUYECKMX JJIEMEHTaX H
CBOWCTBAX MX COCIMHEHUH HA OCHOBE PACIIUPEHUS M YIIIYOJCHHS MPEACTABICHHH O CTPOCHUU
BEIIIECTBA, XUMUUECKON CBA3M M 3aKOHOMEPHOCTIX MPOTEKaHMs pEeakii, pacCMaTpUBAEMBbIX C
TOYKHU 3PEHUS XMMUYECKON KMHETUKU U TePMOJAMHAMUKH. M3yueHne nepruoanyeckoro 3aKkoHa u
[lepmonuueckoil  cUCTeMBl XMMHYECKHUX  DJIEMEHTOB  0a3upyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHHUYECKUX MPEJICTABICHUIX O CTPOCHHH aToMa. XUMHUYECKast CBsI3b OOBSICHACTCS C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUH IpH e€ 00pa30BaHUM U pa3pyIIEHUH, a TAKKE C TOUKH
3peHHsl MeXaHU3MOoB €€ oOpa3oBaHus. M3yueHne TUIIOB peakuuil JonoaHseTcs (popMupoBaHHEM
NpPEACTAaBICHUN 00 3IEKTPOXMMHUYECKHX IPOLECCax M AIIEKTPOJIM3E PACIUIaBOB U PacTBOPOB
BelIeCTB. B Kypce OpraHmdeckoil XMMUU TpPU PACCMOTPEHUH PEAKIMOHHON CIIOCOOHOCTH
COCIMHEHUH ynemnsieTcss 0co00e BHUMaHUE BOIpocaM 00 3JIEKTPOHHBIX A PeKrTax, 0 B3aUMHOM
BJIMSIHUU aTOMOB B MOJICKYJ1aX M MEXaHU3MaX PEaKIIHi.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJACpKAHHWE KYpCOB XUMHUM YINIyOJEHHOTO YpOBHS
U3YUYCHHS IS KJIACCOB OTIpeIeIEHHOTO0 Mpoduits (T1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIONIOJIHEHUH K 001Iel cucTeMe NMpeAMETHBIX 3HAHNWI) OKa3bIBAIOT BIMSHUE CMEXKHBIE TPEIMETBHI.
Tak, HanpuMep, B COAEPIKaHUH MPEeIMETa IS KIACCOB XMMHUKO-(U3NIECKOTo nMpoduist 60bIoe
3HauYeHHE OyayT WMETh 3JIEMEHTHI yuyeOHOTO MaTrepuana mo obmei xumuu. [Ipym mzydenun
npeaMeTa B JaHHOM Cllydae akLEHT OyAeT clielaH Ha OOIIHOCTh METOJI0B TO3HAHUs, OOIIHOCTD
3aKOHOB Y TEOPHI B XUMHH U B (PU3UKE: aTOMHO-MOJIEKYJIIpHAsl TEOpUs (MOJIEKYIIpHAasi TEOpHs B
¢u3uKe), 3aKOHBI COXPAHEHUS MAacChl M DHEPrUH, 3aKOHbI TEPMOIMHAMHUKH, 3IIEKTPOJIN3A,
IPEJCTaBICHUS O CTPOCHUHU BEIIECTB U JPYToe.

B T0 e Bpems B cozmepikaHUM IpeaMeTa Ui KIaCCOB XUMHUKO-OHMOJIOTHYECKOT0 MPOduIs
OonbIINi yaenabHbIN Bec OyaeT UMeTh OpraHuudeckas XUMus. B aTom ciydae npenocrasisercs
BO3MOXHOCTB JJIs1 60siee 00CTOSATENIEHOTO PACCMOTPEHHSI XUMUUECKOM OpraHu3aiyy KIETKH KakK
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOHAT, K MpHUMEPY, TaKUe€ CTPYKTYypHBbIE
KOMITOHEHTBI, KaK JUMHbI, OCNKH, YTJIeBOJbl, HYKIEMHOBbIE KUCIOTHI W apyrue. Ilpu stom
3HAHUS O COCTaBE M CBOWCTBAX IPEJICTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CJIy’KaT OCHOBOM IS M3yUEHUsI CYIIHOCTH MPOLECCOB (POTOCHHTE3A, IbIXaHHs, THILEBAPEHUSI.



B mnane ¢opmMupoBaHHS OCHOB HAYYHOTO MHPOBO33PEHHS, OCBOCHHS OOIICHAYyYHBIX
METO/IOB TIO3HAHUS U OTbITa MPAKTUYECKOTO MPUMEHEHUS HAy4YHbIX 3HAHUI U3ydeHue mpeamMera
«Xumus» Ha yrIIyOnéHHOM YpOBHE OCHOBaHO
Ha MEXIPEAMETHBIX CBSI3SX C Y4eOHBIMH NpEIMETaMU, BXOJALUIMMHU B COCTaB IPEIMETHBIX
oOnacreil «EcTecTBEeHHO-HAayUHBIE TPEIMETHIY, «MaTemaTuka u nHpopMaTuka» 1 «PyccKHii sI3bIK
U JINTEpaTypar.

[Ipu m3ydenun ydyeOHOro mpeamera «XUMUS» Ha YrIIyOJIEHHOM YPOBHE TaKkkKe, Kak Ha
YpPOBHE OCHOBHOTO U CpeaHero oobmero oOpazoBanus (Ha 0a30BOM YpOBHE), 3amaveit
MEPBOCTENICHHOW 3HAYUMOCTH SBIsIeTCS (DOPMHpPOBAHHE OCHOB HAyKM XWMHUHU Kak o00iacTu
COBPEMEHHOTO €CTECTBO3HAHMSI, NPAKTHUYECKON JEesATENIbHOCTH YeJOBeKa U OJHOT0 U3
KOMITOHEHTOB MHUPOBOW KYJbTYpbI. Pemienue 3Toil 3ajaun Ha yriyOJEéHHOM ypOBHE M3Y4EHHUs
peaMeTa npearnosaraeT pealu3auio TakuX Lesei, Kak:
dbopMupOBaHHE TPEICTABICHUN: O MaTePUAIBHOM EIWHCTBE MHUpPA, 3aKOHOMEPHOCTSIX U
M03HABAEMOCTH SIBJICHUI IPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HayK U e€ Beayle
poa B oOeCHeYeHHHM YCTOHYMBOTO pa3BUTUS 4YENOBEYECTBA: B PEUICHUH MpodiemM
9KOJIOTHYECKOM, SHEPreTHUYEeCKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUN MEIULIMHBI, CO3AaHUU
HOBBIX MAaTepUAlOB, HOBBIX HWCTOYHHUKOB OJHEPIHH, B OOCCICUEHUU PAIMOHAIBHOTO
PUPOIONOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYphI YEJIOBEKA, a TAKKE
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHOM Cpee;

OCBOCHHME CHCTEMbl 3HAHWM, JIeKAIIMX B OCHOBE XMMHYECKOW COCTAaBISIOIIEH €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa: QYHIAMEHTAIBHBIX MMOHSATHI, 3aKOHOB U TEOPUN XUMHH, COBPEMEHHBIX
MPEJICTAaBICHUIA O CTPOCHUU BEIIECTBAa Ha PA3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYISPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJMHAMHYECKMX U KHHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHUs
XUMHUYECKHX peaklui, 0 XMMHUYECKOM DPAaBHOBECHUH, PacTBOpax M AMCIEPCHBIX CUCTEMax, 00
O0IIMX HAYYHBIX TPUHIIUIIAX XUMUYECKOTO TPOU3BOJICTBA;

dbopMupoBaHHe y OOYYAIONMIUXCS OCO3HAHHOTO TOHUMAaHHUSA BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHUH Ui OOBSCHEHHs KIFOUEBBIX HIIEH W MPOOJIEM COBPEMEHHOW XWUMUH, JUIS
OOBSICHEHUS M TPOTHOZMPOBAHMS SIBICHUM, HMEIOIIUX €CTECTBEHHO-HAYYHYIO MPHUPOY;
TPaMOTHOTO PEIICHHUS MPOOIIEM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHMSI, aHAIHM3a U OIICHKH C
MO3UIIMA  DKOJOTHYECKON 0€30MacHOCTH TOCIEACTBUH OBITOBOM W  MPOU3BOJICTBECHHOM
JEATETbHOCTH 4YEJIOBEKAa, CBSI3aHHOM C XHWMHMUYECKHM IPOU3BOJCTBOM, HCIIOIB30BAHUEM U
nepepaboOTKOM BEIIECTB;

yrayOieHne MpeICTaBICHU 0 HAyYHBIX METOJaX MO3HAHUS, HEOOXOIUMBIX NJIsl MPUOOpETCHUS
YMEHHUH OPHUEHTUPOBATHCS B MHUPE BELIECTB U OOBSCHEHUS XUMHUYECKUX SIBICHHUN, MMEIOLINX
MECTO B IPUPOJIE, B IPAKTUUECKOH €ATEILHOCTH U MIOBCEAHEBHON KU3HU.

B nmnnane peanu3zanuu TEepBOOYEPEHBIX BOCIUTATENBHBIX M Pa3BUBAOIMUX (DYHKIUH
[IEJIOCTHOM CHCTEMBI CpEeIHEro OOIIero oOpa3oBaHUS NMPH M3YYCHUH TNpeaMeTa «XUMHUs» Ha
yIIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MMPHUOOPETAIOT TAKKE IICJIA U 3a/1a4H, KaK:
BOCTIIHUTaHHE YOCKIEHHOCTH B IMMO3HABAEMOCTH SIBJICHUW TPUPOJBI, YBAXKECHHS K TMPOIECCY
TBOPYECTBA B 00JIACTH TEOPETUUYECKUX U MPUKIATHBIX UCCIENOBAaHUI B XUMHUH, (GOpMHUpPOBaHHE
MHUPOBO33PEHNUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
pa3BUTHE MOTHUBAlMM K OOYYEHUIO U TIO3HAHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHUS OOIIEUEIOBEUECKUX [IEHHOCTEIH;
pa3BUTHE TO3HABATEJIbHBIX HWHTEPECOB, HHTEUIEKTYaJIbHBIX W TBOPYECKHX CHOCOOHOCTEH
oOydaromuxcs, (OPMUPOBAHUE y HHUX CO3HATEIILHOTO OTHOIICHHUS K CamMo0Opa3oBaHUIO U
HEIMPEPHIBHOMY OOPa30BaHMIO KAaK YCIOBUIO YCIIEIIHOW MPO(ecCHOHAIBHONW W 0OIIEeCTBEHHOU
NeSITeIbHOCTH, OTBETCTBEHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 370POBOM
o0pase K13HH;
dbopMUpOBaHHE YMEHUI U HABBIKOB Pa3yMHOTO PHUPOIOTIONB30BAHUS, Pa3BUTHE SKOJIOTHIECKON
KYJIbTYpbI, IPUOOPETEHHE OTbITa OOIIECTBEHHO-TI0IE3HOM IKOJIOTMYECKOH 1eATeIbHOCTH.



OO011ee YUCII0 YacoB, MPEyCMOTPEHHBIX [T U3YUEeHUS! XMMUH Ha YTIITyOJI€HHOM YPOBHE CPEIHETr0
oOmiero oopazoBanus, coctanisier 204 yacos: B 10 kinacce — 102 yaca (3 gaca B Heznemo), B 11
kiacce — 136 gacoB (4 yaca B HEJIEINIO).

COJEP)KAHUE OBYYEHUA

10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XUMMH.

[IpenmMer © 3HaYeHHWE OPraHUYECKOM XUMHM, NPEICTABICHHE O MHOrooOpa3uu
OPTraHUYECKUX COCTUHECHUH.

DJEeKTPOHHOE CTPOCHHE aTroMa yrjiepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHHS.
BaneHTHBIE BO3MOXHOCTH aTOMa yriepoja. XUMHUUYECKas CBSA3b B OPraHUYECKUX COECIUHEHUSX.
Tunbl TuOpUAN3alMKA AaTOMHBIX OpOHUTajei yriepoaa. MexaHu3Mbl 00pa3oBaHHs KOBaJCHTHOM
cBs13U (OOMEHHBIN M TOHOPHO-AKIENITOPHBIN). THUITBI IEpeKpHIBaHMS aTOMHBIX OpOUTaleH, G- U m-
cBsi3u. OpuHapHas, IBOWHAs W TpoiHas cBs3b. CrocoObl pa3peiBa CBsI3€ B MOJEKyJax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM paaukaie, Hykieoduie u daeKTpodue.

Teopust cTpoeHuss opraHuueckux coeauHeHuit A.M. byrtiepoBa u  coBpeMEHHbIE
MIPEACTABJICHNS O CTPYKTYpPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHUSI OPTAaHUYECKUX COECIMHEHUM.
MonekynsipHple H CTPYKTypHble (opMmynbl. CTpyKTypHBIE (DOPMYNBl pPa3IUYHBIX BHIOB:
pa3BépHyTas, COKpaml€HHas, ckenerHas. WM3omepus. Bunabl wu3zomepuu: CTpyKTypHas,
IOPOCTPAaHCTBEHHAs. JJEKTPOHHBIE J(PQPEeKTsl B MOJEKyJaX OPraHMYeCKUX COEAMHEHHH
(MHIYKTUBHBIN ¥ ME30MEPHBIN (D PEKTHI).

[IpencraBnenue o KiIacCUpUKAIMU OPraHUUECKUX BemecTB. [IoHsATHE 0 PYHKIIMOHATHHON
rpymme. 'omonorus. ['omonornueckue psaapl. Cucremarnueckass HOMEHKIATypa OPraHUYECKUX
coenuHenunil (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX PEICTABUTENCH.

OcobenHoct W KjaccuuUKaIUs  OpraHMYecKuX  peaknuil.  OKHCIUTENTBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUH B OPraHUYECKON XUMHUU.

OKCIIEPUMEHTAIbHbIE METOJIbl U3YYEHUS] BEIIECTB M WX NPEBPALICHUN: O3HAKOMIIEHHE C
o0pa3laMy OpraHMYECKMX BEIIECTB M MaTepualaMd Ha MX OCHOBE, OMBITHI IO IMPEBPAIICHUIO
OpraHWYEeCKUX BEIICCTB TNpH HarpeBaHuW (IJIaBJIeHWE, OOYIrJIWBaHWE W  TOPEHHE),
KOHCTPYMPOBAHHUE MOEJIEH MOJIEKYJI OPraHUYECKHUX BELIECTB.

YraeBogopoabl.

Ankanbl. ['oMmonoruueckuil psa ankaHoB, oOmas GopMyna, HOMEHKIATYpa U M30MEpUs.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alIKaHOB, SP*-THOpUAM3AINS aTOMHBIX
opOuTanei yriepoaa, 6-cBsi3b. PU3MUYECKHE CBOMCTBA aJKAHOB.

XHWMHYECKUE CBOMCTBA AJIKAHOB: PEAKIMM 3aMEILEHUs, U30MEPHU3ALUU, JETHIPUPOBAHUS,
LIUKIU3alluy, NUpoNnu3a, KpekuHra, ropenus. [IpeacraBnenne o MeXaHU3ME peakLUl
PaIUKAIBHOIO 3aMEILCHHUS.

Haxoxnenue B npupoze. CriocoObl moydeHHs 1 IPUMEHEHUE alTKaHOB.

[uxnoankanel. O6mas hopmysa, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH CTPOSHUS U
XUMHUYECKHX CBOMCTB ManbIX (IMKJIONPOINAH, IMKJIOOyTaH) M OOBIYHBIX (I[MKJIONICHTaH,
UKJIOTE€KCaH) [UKI0aIKaHoB. CriocoObl MOTy4YeHHs U TPUMEHEHHE [TUKII0ATKAHOB.

Anxensl. ['oMonoruueckuii psi ankeHoB, o01mas popmylia, HOMEHKIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKEHOB, Sp2-TMOpUIM3allis aTOMHBIX OpOuTaen
yriaepoaa, - u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Luc-TpaHc-) uzomepus. Gusnueckue
CBOWCTBAa aJKEHOB. XHMHMYECKHE CBOMCTBA: PpPEAKUHMH MPUCOCAUHEHUS, 3aMEIICHUS B O-




[IOJIOKEHUE IPU ABOWHON CBA3M, NOJMMEpHU3auuu U okucieHud. lIpaBuino MapkoBHUKOBA.
KadecTBeHHbIC peakiiny Ha TBOWHYIO CBsI3b. CTIOCOOBI MOTyUEHUS U PUMEHEHNE aJTKEHOB.

AJKagueHsl. Knaccudukanus aJKaJaueHOB (compsikEHHBIE,
U30JIMPOBaHHbIE, KyMyauposannvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS M XUMUYECKUX
CBOMCTB CONPSDKEHHBIX AMEHOB, 1,2- u 1,4-npucoenunenue. Ilonmumepusanus conpspKEHHBIX
nueHoB. CriocoObl MOTy4YeHHs U TPUMEHEHHE alKaJIUeHOB.

Anxusbl. ['oMonoruueckuii psaa alkuHOB, o0mIas Gopmyrna, HOMEHKIATypa U U30MepHsl.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKHMHOB, SP-THOpHAM3AIMS aTOMHBIX
opOutaneit yriaepona. Pusnueckue CBOWCTBA aJKMHOB. XHWMHYECKHE CBOWCTBA: PEaKIUU
MPUCOECIUHEHMS, TUMEpPU3AlM U TPUMEPHU3ALMH, OKUCIeHUsA. KHCIIOTHBIE CBOMCTBA aJKHUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBA3b. KadecTBEHHBIE peakMy Ha TPOHHYIO CBs3b. CroCOOBI
MOJIy4EHHUS] U IPUMEHEHHUE AIIKUHOB.

ApomaTuyeckue yriieBoopo bl (apeHsl). ['omonaoruueckuii ps apeHoB, obmas popmyina,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH301a.
du3nyecKue CBOWCTBA apeHOB. XMMUYECKHUE CBOWCTBA OCH30J1a M €ro TOMOJIOTOB: PEaKIUU
3aMelIeHus] B OCH30JIbHOM KOJIbIE M YIJIEBOJOPOJAHOM paJuKaie, peaklHu MPUCOSAUHEHMUS,
OKHCIIEHHE TOMOJIOToB OeH3ouna. [IpeacraBienue 06 OpUEHTUPYIOIIEM ACHCTBUH 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpEe aJKWIbHBIX DPATUKaIOB, KapOOKCUIBHOM, THIIPOKCHIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajnoreHoB. OcoOEHHOCTH XHMHUYECKHUX CBOWCTB CTHUpPOJA.
[Tonmumepuzanus cruposa. CrocoObl MOTy4YeHUs U IPUMEHEHHE apOMAaTUYECKUX YTIIEBOIOPOIOB.

[puponnsiii ras. IlonyrHsie HedTanbie Ta3pl. HedTe u €€ mpoucxoxnenue. KameHHbIH
Yroidb U TPOAYKTHI ero mepepadoTrku. CrocoObl mepepaboTKu HEPTH: MEPEeroHKa, KPEKWHT
(TepMHUYECKH, KaTaIUTHYECKUi), pupopmMuHr, nuponus. [Ipoaykrel nepepabotku HedTH, HX
MPUMEHEHNE B IPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas cBA3b MEKIY PA3IMUHBIMU KJIACCAaMH YIJIEBOAOPOIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOrE€HIIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakium 3amelieHus
raJlIoreHa Ha TUIAPOKCOIPYIIY, HUTPOTPYIIy, IMAaHOTPYyNIy, aMuHorpymnmy. JlelictBue Ha
raJOreHNpoOU3BOJAHBIE BOJAHONO W  CHOMPTOBOIO pacTtBopa IEnoud. BzaumonencTBue
JUTAJIOTEHAIIKAHOB C MarHueM M LUHKOM. IIoHATHE 0 METalIoopraHMYecKMX COEIMHEHUSIX.
Hcnonp30BaHne TallOT€HIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHUHTE3€
OpPraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIbHBIE METOJAbl M3YYEHWsS BEHIECTB M HMX NPEBPALLICHUN: U3yYEHHUE
(U3UUECKUX CBOMCTB YIIIEBOIOPOIOB (PaCTBOPHUMOCTD), KAUECTBEHHBIX PEaKIUil yIrIeBOAOPOI0B
pa3IMYHBIX KJIaccoB (0OecIBeUYMBaHME OPOMHOM WM WMOJHOW BOJIbI, pacTBOpa INEepMaHTaHaTa
KaJIMs, B3aUMO/JICHCTBUE alleTHIIEHa C aMMHauyHBbIM pacTBOpoM okcuia cepedpa(l)), kauectBeHHOe
oOHapyXeHHe YriiepoJa U BOJOpPOJa B OpPraHMYECKHX BeEUIeCTBaX, MOJyuye€HHUE JTHIICHA U
U3y4eHHE €ro CBOICTB, O3HaKoMieHHE ¢ Koyutekuusmu «Hedtp» u «Yromby, ¢ obOpasmamu
IJIaCTMAcC, KaydykOB W  PE3UHBl, MOJECIMPOBAHME  MOJIEKYJI  YIJIEBOAOPOAOB U
raJIOreHIIPOU3BOIHBIX YIJIEBOIOPOIOB.

Kuciaopoacoaep:kamme oprannueckue Coe{MHEHMs.

[IpenensHbple ogHOaTOMHBIE cnUpThl. CTpoeHHE MOJEKYNl (Ha IpUMEpEe MeTaHoja U
staHosa). ['oMonornyeckuii psu, odmas Gopmyia, u3omepusi, HOMCHKIATypa U Kiiaccuukarms.
®usnyeckue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHUPTOB. BoAOponaHBIE CBSI3U MEXKAY
MOJIEKYJIaMH CITIUPTOB. XMMUYECKHE CBOMCTBA: PEAKIIMM 3aMEIICHUS, IETUAPATALINH, OKUCIICHNUS,
B3aMMOJIEMCTBYE C OPraHUYECKUMU U HEOpraHUUECKUMHU KucioTaMu. KaduecTBeHHas peakius Ha
OJIHOATOMHBIC CIUPTHI. [lelicTBHE ASTaHONIa W METaHOJIa Ha opraHu3M uenoBeka. CrocoObl
NIOJIyYEHUS U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upbl, HOMEHKIaTYpa U n3oMepus. OcoOeHHOCTH (HU3HUYECKUX W XUMHYECKUX
CBOJNCTB.

MHoOroaromMHble CIHUPTHI — STWICHIVIMKOIb M MNIHIEPUH. PU3NUECKHME U XUMHUYECKHE
CBOMCTBA: peakUUU 3aMEIICHUs, B3aUMOJACHCTBHE C OPraHMYeCKUMH M HEOPraHWYECKUMU
KHMCJIOTaMH, KaYECTBEHHAs pPeaklWs Ha MHOTOaTOMHbIe cnupThl. [IpeacraBinenue o mexaHusme




peakuuii HykineoduIpHOTO 3aMerieHus. JleiicTBue Ha opranu3Mm denoBeka. CrocoObl MOTyIeHUS
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHe MOJIEKYIbI, B3aUMHOE BIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO SpA.
®dusnueckue cpoicTBa eHosa. OCOOEHHOCTH XUMHYECKHX CBOMCTB (eHona. KauecTBeHHBIE
peakiuu Ha Qenos. Toxcmunocts ¢enona. CrnocoObl MmomydeHHs W TpUMEHEeHue (QeHona.
®denondopmanpaeruaHas cMoJa.

KapOoHunpHBIE COSAMHEHHS — QIbJETHIbl W KETOHBL. JJIEKTPOHHOE CTPOCHHUE
KapOOHUJIbHON Tpymmbl. ['oMonoruueckue psnabl ajabAETHAOB W KETOHOB, o0mas ¢dopmyna,
U30MeEpUsl M HOMEHKJIarypa. (DHU3MUYECKUE CBOMCTBA aNbJIETUOB M KETOHOB. XHMHYECKHUE
CBOMCTBAa aIbJETUIOB W KETOHOB: peakuuu npucoeauHeHus. OKHCIeHuEe albIerujaos,
KaueCTBEHHBIE peakiuu Ha anbiaerugpl. CrocoObl MONydeHUsT U NMPUMEHEHHUE albJCTUAOB U
KETOHOB.

OOHOOCHOBHBIE TIpENeIbHBIE KapOOHOBBIE KHUCIOTHL. (OCOOEHHOCTH CTPOCHHUS MOJEKYI
KapOOHOBBIX KHUCJIOT. M3oMepuss u HOMeHKIaTypa. dusnmyeckue CBOWCTBA OJHOOCHOBHBIX
npeIeTbHBIX KAPOOHOBBIX KUCIOT. BOIOPOIHBIE CBA3M MEXKY MOJIEKYJIaMHi KapOOHOBBIX KHCIIOT.
XUMHYECKHE CBOWMCTBA: KUCIOTHBIE CBOMCTBa, peakius sTepudUKaliy, peakiuu C y4acTHeM
yIIeBOMOPOAHOTO panukana. OCOOCHHOCTH CBOWCTB MYypaBbHHOW KHCIOTHL. [loHsTHE O
MIPOU3BOIHBIC KApOOHOBBIE KUCIIOTHI — CIOXHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHUCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEIENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHUCIIOT, JTUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuciOT. [IpencraBurenyu BhICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTUHOBAS, OJCUHOBAS, JUHONEBAA, JUHOJIEHO8ds KUCIOTHL.  CrocoOsl
MOJTyYEHUs U MPUMEHEeHUe KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upbl. ['omonorndyeckuii psin, obmas Gopmyina, H30MEpHsS U HOMEHKIJIATYpa.
DuU3NYECKNEe U XUMUYECKUE CBOMCTBA: TUIPOJIN3 B KUCIION U LIEJIOYHOU Cpelie.

Kupswt. Ctpoenue, Qusndeckue U XUMHYECKHAE CBOMCTBA XKUPOB: THAPOIU3 B KHUCIOW U
nienouHoi cpene. OcOOEHHOCTH CBOWCTB KUPOB, COAEPKAIIMX OCTATKH HEMPEAETbHBIX KUPHBIX
KHUCIIOT. JKUpbl B IpUpPO/IE.

MBpBUTA KaK COJTM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmast xapakTtepucTuka yriaeBofoB. Knaccudukamus yriaeBogoB (MOHO-, [U- H
noyimcaxapuael). MoHocaxapuabel: TIIIOKO3a, (PYKTO3a, rajJakrosa, pudo3a, 1e30KCupuodo3a.
®dusnuecKkue CBOUCTBA U HaXOXkAeHUE B Ipupoae. PoTocuHTe3. XMMUYECKUE CBOMCTBA INIFOKO3bI:
peaKkLuy ¢ y4acTHEM CIIUPTOBBIX U aJIbJIETHIHOM IPYTII, CIUPTOBOE U MOJIOYHOKHCIIOE OPOKEHUE.
[IpumeHneHue TIII0KO03bI, €€ 3HAYCHHUE B )KU3HEACATEIBHOCTH Opranu3ma. Jlucaxapuasl: caxaposa,
MajbTO3a W JIaKkTO3a. BoccTaHaBinuBaromye M HEBOCCTAHABIMBAIOLIME qucaxapuibl. ['maponus
nucaxapunoB. Haxoxaenue B npupojae u npuMmeHenue. [lomucaxapuabl: Kpaxmai, TJIMKOTEH U
newnono3a. CTpOeHHE MaKpOMOJIEKYJ KpaxMalla, TJIMKOreHa M IEeJUTIJIo3bl. dusnueckue
CBOMCTBA KpaxMaJla U LEJUIF0I03bl. XMMHUYECKHUE CBOMCTBA Kpaxmaya: THAPOJIN3, KaueCTBEHHAs
peakuus ¢ uoaoM. XHMHYECKHE CBOICTBA MLEJUTIONIO3bI: TUIPOJIN3, MOJydeHue 3(upon
1eJuTI010361. [loHsTHE 00 UCKYCCTBEHHBIX BOJOKHAX (BHUCKO3a, alleTaTHBINA MIEIK).

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHMS BEUIECTB M MX NPEBPALIECHUN: PACTBOPHUMOCTH
pa3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHUE ATUIIOBOTO CIIUPTA
B aJbJETH] Ha PAaCKaJIEHHOW MEIHON MPOBOJIOKE, OKUCIEHUE ATHJIOBOIO CIUPTA TUXPOMATOM
KaJiis (BO3MOKHO HCIIOJIb30BAHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKLIMK Ha aJlbJIETUIBI (C
ruapokcugaoM nuammuHcepeOpa(l) m  rumpokcumom  wmenu(Il)), peakmus ramnepuHa C
ruapokcuaoM Meau(ll), xumudeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJAEHUCTBHE
pactBopa TIOKO3bI ¢ Tuapokcunom Meau(ll), B3aumomecTBue Kpaxmanga C HMOJOM, PEIICHHE
IKCIIEPUMEHTATBHBIX 33724 10 TeMaM «ChupThl U ¢eHoby, «KapOoHoBbIe KUCTOTHI. ClIOXHBIC
3(upbI».

A3oTcoaepxkaniyue OpraHu4ecKue cCoeJuHeHusl.

AMUHBI — OpraHMYecKkue TMpoU3BOJIHBIE aMmMmuaka. Kiaccudukamuss aMUHOB:
amudaruyecKkue U apoMaTHIeCKHe; MePBUYHbBIC, BTOPHUHbIE U TpeTuyHble. CTpOCHUE MOJIEKYIL,
obmas ¢opMyna, u3oMepHs, HOMEHKIATypa U (U3HUYECKHE CBOMCTBA. XHUMHYECKOE CBOMCTBA




amudaTUyecKuX aMUHOB: OCHOBHBIE CBOWCTBA, AJKHIMPOBAHWE, B3aMMOJCHCTBHE MEPBHYHBIX
aMUHOB C a30TUCTON KUCIOTOWU. COJM aJIKUIIaMMOHMUSI.

AHWIIUH — NIPEACTaBUTEIb aMUHOB apoMaTHu4eckoro psiia. CtpoeHue anwivHa. Bzaumuoe
BJIMSTHUE TPYII aTOMOB B MouieKyje aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsie peakuuu Ha aHuiauH. CrocoObl MONyY4eHUS W TMPUMEHEHHE aln(aTUYecKuX
amuHOB. [lonydyeHne aHWIMHA U3 HUTPOOEH3071a.

Amunokuciotel. HoMenkiarypa u uzomepusi. OTaeiabHble MPeACTaBUTENH 0-aMUHOKUCIIOT:
[JIMLWH, aJaHuH. OU3nyeckre CBOMCTBA aMUHOKHCIOT. XMUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(pOTEepPHBIX OPraHUYECKUX COSAMHECHUMN, PEAKIIHS MMOJIMKOHIEHCAIINH, 00pa30BaHKe MENTHIHON
cBs3u. buonornueckoe 3HaueHne aMuHOKUCIOT. CUHTE3 ¥ TUAPOIIN3 MENTUIOB.

Benku xak npupoubie noaumepsl. [lepBuyuHas, BropudHas U TpETHYHAS CTPYKTYpa OEITKOB.
XUMHYeCKUe CBOWCTBA OENIKOB: THAPOIIN3, JeHATYypallts, KAYeCTBEHHbIE PEaKIIMH Ha OENIKH.

OKCIEPUMEHTATbHBIE METO/IbI H3YUEHUS BEIIECTB U UX MPEBPAIIEHUI: pacTBOpEHUE OEITKOB
B BOJIe, JICHATypaius OEJIKOB TpPH HArpeBaHWM, IIBETHBIC pEaKIMU Ha OCJIKH, peIIeHue
HKCIIEPUMEHTANIbHBIX 3a7lad 10 TeMaM «A30TCOJEp)Kalllue€ OpPraHWYeCKHe COEIUHEHUS» U
«Pacno3HaBaHue OpraHMYECKUX COCTUHEHHIT.

BbicokoMoieKyJISIDHBIE COeIMHEHH.

OcHOBHbIE TOHATHS XMMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJHMeEp,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpU3ALUHU, CpeAHsss MoJieKylsipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOTMMEpU3aIlHs U MOJIMKOHCHCAIIHS.

[Tonumepnsie Matepuansl. [lnactmaccsl (OJMATUIIEH, TOTUMTPONIMIIEH, TOJIMBUHWIXJIOPUI,
MOJIUCTUPOIL, TOJIMMETHIMETaKpUIIaT, NOJUKapOOHaThI, HOMUATUIIeHTepedTanar). Y Tunuzauus u
nepepaboTKa IIacTUKa.

DnacToMephl:  HATypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIH, U30IIPEHOBBII) U CHIIMKOHBI. Pe3uHa.

BosnokHna: HatypaibHBIE (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KAIPOH U JIABCaH).

[Tonmumepsl creraibHOTO Ha3HayeHUs! (TedII0H, KeBap, AIEKTPONPOBOASIINE TOIUMEDBI,
OmopasziaraeMbie MOJIUMEPHI).

OKCIepUMEHTAIbHBIE METOJbl M3YYECHHs BEIIECTB W WX NPEBpAIICHUN: 03HAKOMIICHHE C
oOpa3liaMd TMPUPOIHBIX W HMCKYCCTBEHHBIX BOJOKOH, TIACTMACC, KaydyKOB, peEIICHUE
SKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMe «Pacro3HaBaHue miacTMace U BOJIOKOHY.

PacuérHble 3a1aun.

Haxoxnenue MonekynsapHoi (OpMyIibl OpraHM4eCKOro COEIUHEHHS 110 MaCCOBBIM JOJSM
DJIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXKICHHE MOJEKYISAPHOU (OPMYIIbI OPraHHIECKOTO
COeIMHEHMS 1O Macce (00bEMY) MPOTYKTOB CrOpaHus, MO KOJIMUECTBY BellecTBa (Macce, 00bEMY)
NPOAYKTOB PEAKIMU W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYpPHOU (opmyrsl
OpPraHMYECKOTO BEUIeCTBA HAa OCHOBE €ro XMMHYECKHX CBOMCTB WM CIOCOOOB MOJIyYEHUS,
onpeJieNIeHUe JOJU BbIX0a IPOYKTa PEaKUU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBSA3€W IPU U3YYEHUU opraHnyeckoil xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHHA, Tak W
MOHSTUM, IPUHSITHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTecTBEHHO-HAayuYHble MOHSTHS: SBJIEHHE, HAay4yHbIH (hakT, TUIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, KiacCUpUKalus, HAONIIOICHUE, M3MEpPEHHE, SKCIEPHUMEHT, MOJIEb,
MOJIETTUPOBAHUE.

®dusuka: MaTepus, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, YHEPTETUUECKUHN YPOBEHb,
BEUIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3UYECKUE BEIMUMHBI, €IUHUIIBI
U3MEPEHHUSI, CKOPOCTh, SHEPTUsi, Macca.

buonorus: kneTka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, MeTaboIn3M, HACIECICTBEHHOCTD,
aBTOTPOGHBIH M TEeTepOTPO(HBIN THUN NUTaHUsA, OpokeHHe, (POTOCHHTE3, IbIXaHHE, OENKH,
YTJIEBO/IbI, dKUPbI, HYKJICUHOBBIE KUCIOTHI, (DEPMEHTHI.




I'eorpadus: mosie3HbIe UCKOMIAEMBbIE, TOTLTUBO.
TexHonorus: nuuieBsle NPOAYKTHI, OCHOBBI PallMOHAIBHOTO NMUTAHMsI, MOIOIIHNE CPEICTBA,
MaTepHaJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIASA N HEOPTAHUYECKAS XUMUSA

TeopeTuvyeckue OCHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKui 35eMeHT. M3oTonbl. CTpoeHue 3JIEKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DJHEPreTHUYECKHE YpPOBHU H TMOJYPOBHU. ATOMHBIC
opOurtamu. Knaccubukamuss XUMUYECKUX JIEMEHTOB (s-, p-, d-, f-amementsl). Pacnpenenenue
DJIGKTPOHOB TI0 AaTOMHBIM OpOUTAsM. DIIEKTPOHHBIE KOH(MUTYpalliii aTOMOB JJEMEHTOB
NEPBOro—4eTBEPTOrO0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHUM, JJIEKTPOHHbBIE
KOH(UTYpaIi HOHOB. DIEKTPOOTPULIATETHHOCTb.

[lepuonnueckuit  3akoH W llepmogmyeckass cucTemMa XHUMHYECKHX  3JIEMEHTOB
J.W. MenneneeBa. CBsi3b NEpUOAMYECKOro 3akoHa U Ilepmonnyeckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpUEU CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHYECKHX JJIEMEHTOB M OOpa3yeMbIX MUMH MPOCTHIX U CIIOKHBIX BEHIECTB MO TPyHIaM U
nepuojaM. 3HaueHue nepruoandeckoro 3akona /.M. Menpaeneena.

Xumuyeckasi CBsi3b. BHUIIBI XMMHUUYECKOM CBSI3U: KOBAJICHTHAs, MOHHAS, METAJUIMYECKAs.
MexaHu3Mbl oOpazoBaHus KOBaJICHTHOM CBSI3H: 0OMEHHBIN
U JOHOPHO-aKIENTOPHBIM. DHeprus u JUIMHA CBs3d. [loNSIpHOCTh, HANpPaBICHHOCTh W
HAaChIIAEMOCTh KOBaJeHTHOU cBsizU. KpaTHbie cBsA3u. BomopoaHas cBsizb. MexXMOIEKYISIpHBIE
B3aUMOJICUCTBHS.

BajneHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b JIIEKTPOHHOM CTPYKTYpHI
MOJIEKYJI C MX T'€OMETPHYECKHM CTpPOEHHEM (Ha MpUMepe COEOUHEHHM 3JEMEHTOB BTOPOIO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coeauHeHusX. (CocTaB  KOMIUIEKCHOIO — HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHABl. 3HAUYeHHWE KOMIUIEKCHBIX coenuHeHuil. [loHstne o
KOOPIMHALIMOHHON XVUMUH.

BemectBa MOJIEKYJISIPHOTO U HEMOJEKYISPHOTO CTPOEHHUsA. THIBI KPUCTATUTMYECKUX
peméToK (CTPYKTYpP) U CBOKCTBA BEIIECTB.

[Tonsatue o nucnepcHbix cucteMax. MctuHHbie pacTBOpbI. [IpencraBienrue 0 KOJTOUIHBIX
pactBopax. CrnocoObl BbIpaK€HHs KOHIIEHTpPAllMUd pPAcTBOPOB: MaccoBas [0Ji1 BEIIeCTBa B
pacTtBope, MoOJspHas ~ KOHUEHTpauus. HachlllleHHble W HEHACHIIIEHHBIE  PAacTBOPHI,
pactBopuMOCTb. Kpucramtoruaparsl.

Knaccudpukanus ¥ HOMEHKIIaTypa HEOPraHMYECKHX BEIIECTB. TpuUBHANbHBIC Ha3BaHUS
OTZEJbHBIX MPEICTABUTENECH HEOPTaHUYECKNUX BELIECTB.

Knaccudukanus XuMu4ecKux peakluuii B HEOPraHMUECKOM U OpraHMYecKord XUMUHU. 3aKOH
COXpPAHEHHs MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALEHUS SHEPTUU MPU XUMHUYECKHX
peakmusix. TeruoBsie 23 PeKThl XUMUUECKUX peakiuid. TepMoXxuMudeckue ypaBHEHuUSI.

CKOpOCTh XUMHYECKOUN peakiiny, €€ 3aBUCUMOCTh OT pa3InuHbIX (hakTopoB. ['oMoreHHbIe 1
reTeporeHHble peakiuu. Katanus u karanu3aTopsl.

OOG6patumbie 1 HEOOpPATHUMBIC PEaKIIUA. XUMUYECKOe paBHOBecue. KoHCTaHTa XUMHUYECKOTO
paBHoBecusi. DaKTOphI, BIMSIONIME HA TOJIOKEHHE XMMHUYECKOTO pPAaBHOBECHS: TeMIeparypa,
JIaBJICHUE W KOHIIEHTPAllMHU BEUIECTB, y4acTBYyoNux B peakiuu. [Ipunnun Jle [Hlarensbe.

OnekrponuTnueckas aucconmanus. CuibHble ©  cliadble  AJeKTponuThl. (CreneHb
nuccounanuu. Cpena BOJHBIX PAaCTBOPOB: KUCIOTHAs, HEUTpalibHas, IienoyHas. BomopoaHsiit
nokazarenb (pH) pactBopa. I'maponu3 coneii. Peakiuu nonnoro oOMeHa.



OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKucieHus. OKUCIUTENb WU
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHUS M BOCCTaHOBJICHHs. BakHeliine OKUCIUTENH U
BOCCTaHOBUTEIH. METOJ] 37IEKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACILUIABOB BEIIECTB.

OKCIepUMEHTAIbHBIC METOJIbl H3YYEHHs BEIIeCTB M WX MNPEeBpalIeHUH: pa3ioKeHue
NEepOKCUJa BOJOPOJA B NPHUCYTCTBUM KaTalM3aTOpa, MOJEIU KPUCTAUIMUECKUX PEHIETOK,
IpOBEJCHUE peakuuii HOHHOTO OOMEHa, OIpe/ieseHHe Cpelbl PacTBOPOB C MOMOIIBbIO
WHANKATOPOB, U3yYCHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pPEaKIuu U
MOJI0’KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckast xumus.

[Tonoxenne HemerauioB B llepuoguyeckoit cucteMe XUMHUYECKHX  DJIEMEHTOB
J.W1. MenneneeBa U OCOOCHHOCTH CTpOEHHUS MX aromMoB. Du3myeckne CBOWCTBA HEMETAILIOB.
AnoTponust HEeMETa/uIoB (Ha IpUMEpPe KUCIopoa, cepbl, hochopa u yriepoaa).

Bognopon. IMomydenue, ¢u3nueckue U XUMHUYECKHE CBOWCTBA: pEaKIUU C METaUIaMU U
HEMeTaJllIaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ nipuibl. TOMINBHBIE 371€MEHTHI.

lamorensl. Haxoxxnenue B mpupoje, crmocoObl monydeHus, (pu3nveckue M XUMHYECKUe
cBoiicTBa. ["asioreHoBOOPOBl. BakHelme KUCIOPOACOAEpIKAIUE COCAMHEHUS TajJOTeHOB.
JlabopaTopHbIe U MPOMBIIITICHHBIE CIIOCOOBI TOTYy4YEHHS raIoreHoB. [IprMeHeHne rajJoreHoB U uX
COCIUHEHUN.

Kucnopon, o3on. JlabopaTopHble W MPOMBINIICHHBIE CIOCOOBI IMOJYYEHHUS KHUCIOPOAA.
Ouznyeckue U XMMUYECKUE CBOMCTBA U MPUMEHEHHE KUCTI0po/ia ¥ 030HA. OKCUABI U TEPOKCH/IBI.

Cepa. Haxoxnenue B mpupo/ie, CoCcoObI MOIydeHUs, PU3NIECKUEe U XUMHUUECKHE CBOMCTBA.
Ceposogopon, cyasduabl. Oxcup cepri(1V), okcua cepsi(VI). CepHuctas u cepHasi KUCJIOTHI U KX
conu. OCOOEHHOCTH CBOWCTB CEpHOM KUCIOTHI. [IprMeHeHue cephl U € COeTUHEHUH.

A3zot. HaxoxaeHue B mpupoe, CiocOObI OJMyIeHUS, PU3NIECKHE M XUMUYECKUE CBOWCTBA.
Amvmuak, HUTpUABL. OKCUIBI a30Ta. A30THCTasl U a30THAs KUCJIOTHI M uX coiu. OcoOeHHOCTH
CBOMCTB a30THOM KHCIIOTHL. [I[ppuMeHeHne a30Ta u ero coeAMHEHUN. A30THBIC YI00pEHUs.

®ochop. Haxoxnenue B mpupojae, crnocoObl moiydeHus, (pu3ndeckne W XUMHUYECKUE
cBoiictBa. @ochuast u pochun. Oxcuast hochopa, hochopnHas kucinora u e€ conu. [Ipumenenue
docopa u ero coenunenuii. @ocpopHbie ynoOpeHHs.

Vrnepon, HaxoXJaeHWE B TpUpoae. AJuioTpomHble Momudukamun. Dusnyeckue u
XUMHYECKHE CBOMCTBA ITPOCTHIX BEIIECTB, 00pa3zoBaHHBIX yriepoaom. Oxcua yriuepoaa(ll), okcun
yraepona(lV), yronpHast Kkuciaora u €€ coau. AKTUBUPOBAHHBIN yroib, afcopOuus. DymepeHsl,
rpadeH, yriaepoansle HAaHOTpYOKuU. [IpruMeHeHne MpoCThIX BEIIECTB, 00pPa30BaHHBIX YIIIEPOAOM,
U €r0 COCTUHEHUH.

Kpemuuii. HaxoxaeHnue B mpupojne, CrocoObl MONyYeHUs, (PU3NYECKUE U XHUMHUYECKUE
cBorictBa. Okcua kpemuus(IV), kpemMHHEBass KUCIOTa, CUIMKATHL. [I[puMeHeHNE KPEMHUS U €ro
coeauHeHuil. CTEKII0, €ro nojy4eHue, BUJIbl CTEKJIA.

[Tonoxenune meramioB B [lepuoaudeckoil cucreMe XUMHUECKUX 3JIeMEHTOB. OCOOCHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UEK aTOMOB MeTayioB. O0mue Gu3nYecKue CBONCTBA METAJLIOB.
[Tpumenenue MeTaiioB B ObITY U TexHUKe. CIIIaBbl METAIIJIOB.

DNEKTPOXUMHUYECKHNA Psijl HAMpsDKeHU MeTaiuioB. OOIIHe crocoObl MOyYeHUs METaJJIOB:
TUAPOMETAJUTYPTrHsl, MUPOMETAIUTYPrusl, dNeKTpoMeTautyprusi. [loHsTHe 0 KOPpO3UU METAIIIOB.
Crioco0bI 3aIUTHl OT KOPPO3UH.

OO6mas xapakrepucTika MetauioB I[A-rpynmsl [leproaudeckoil CHCTEMBI XMMHYECKUX
sneMeHTOB. Hatpwuii u kanuii: noiaydyenue, GU3NUEeCKUe U XMMHUYECKHE CBOICTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX COEMHEHUM.

Obmas xapakrtepuctuka MetaisioB IIA-rpymnmer Ilepuonuueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB. MarHuii ¥ KaJibIHil: IOJydeHne, PU3ndecKkne U XUMUIECKUE CBOMCTBA, MPUMECHECHHE
MPOCTHIX BEIIECTB U UX coennHeHni. JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHUS.

AmoMuHUE: ToNydeHue, (U3NYEeCKHe W XUMHYECKHE CBOWMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeAMHECHHU. AMDOTEpHBIE CBOWCTBA OKCHIA W TUIAPOKCHIA AITFOMHHHS,
TUAPOKCOKOMILIEKCHI aTFOMUHUS.




OOmast xapakTepucTHKa MeTauioB 1mobounslix mnoarpynn (b-rpynm) Ilepuomuueckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.

®dusnueckue U XMMUYECKUE CBOMCTBA XpOMa U €ro coequHeHun. OKCUAbI U THAPOKCHUIBI
xpoma(Il), xpoma(lll) u xpoma(VI). Xpomarel U AuXpomaThl, UX OKHCIUTEIHHBIC CBOWMCTBA.
[Tonyuenue n npumMeHeHre XpoMma.

du3nyeckue M XHUMHUYECKHE CBOICTBA MapraHia M €ro coeauHeHud. Baxneimume
coequnenus: Mmapranna(ll), mapranua(IV), mapranna(VI) u mapranua(VII). [lepmanranat kanus,
€ro OKHCIUTEIbHBIE CBOMCTBA.

®du3nuecKkue 1 XMMUYECKHE CBOMCTBA JKeJe3a U ero coequHeHud. OKCUIbl, TUAPOKCUABI U
comm xkene3a(ll) u xeneza(Ill). [lomydenrne u mpuMEHEHHE KeJie3a U €To CILIaBOB.

Pu3nyecKkue U XMMHYECKUE CBOMCTBA MENU U €€ coequHeHuil. [loryuenne u npumeHenne
MEIU U €€ COSTUHECHNH.

HuHk: monyueHue, GU3NUECKUe U XUMHUUECKUE CBOMCTBAa. AM(pOTEpHbIE CBOMCTBA OKCUIA U
TUAPOKCHUIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [ [pMeHenne nuHKa 1 ero COeJUHEHNN.

DKCTIepUMEHTAIbHBIE METO/Ibl U3YUCHHUS BEIIECTB U UX MPEBPAICHUH: U3ydeHrne 00pa3IoB
HEMETAJJIOB, TOpeHue cepul, docdopa, xene3a, MarHus B KUCIOPOJE, M3YUEHHE KOJUICKLIHUU
«MeTaiibl ¥ CIUTaBbl», B3aUMOJECHCTBUE IIEIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIIOB C BOAOU
(BO3MOYHO HCITOJIb30BAHKE BUJICOMATEPHAIIOB), B3aUMOICHCTBUE IIMHKA U JKeJe3a C pacTBOpaMu
KHUCJIOT U LIEeN0YeH, KaueCTBEHHbIE PEAKIIMU HA HEOPraHWUYECKHe aHUOHBI, KATHOH BOJOPOJA U
KaTHOHBI METAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIOB AIFOMUHUA U [IMHKA C paCTBOPaMU KHUCIIOT U
HIeJI0YEH, pellieHrne SKCIEPUMEHTANBHBIX 3a1a4 110 TeMaM «['anorensi», «Cepa u €€ CoeTUHEHUS»,
«A30T u ochop U UX coenUHEHUs», «MeTamibl INIaBHBIX MOArpYH», «MeTalabl TOOO0YHBIX
MOATPYIII.

XuMHUSA U )KU3Hb.

Ponp xumMuu B oOecriedeHUH YCTOWYHBOTO Pa3BUTHS 4yenoBedecTBa. [IOHATHE O HAyYHBIX
METO/1aX MO3HAHMS U METOJOJIOTUH HAYYHOTO HccllefoBaHus. HayuHble IPUHIMITBI OPraHU3alun
XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CIIOCOOBI MOY4YEeHUs BaKHEHUIITUX BEIIECTB (HA
npUMepe MPOU3BOJICTBA aMMHUAKa, CEPHOM KHUCIOTHI, MeTaHoisa). IIpoMbllieHHble CrocoObI
MOJIYYeHUS] METAJJIOB M CIUIaBOB. XHUMHUYECKOE 3arpsA3HEHUE OKpPYXaIolled Cpelbl U €ro
nocneAcTBus. Poib XuMun B o0ecrieueHuu SHEPreTHYecKoil 0€30macHOCTH.

XuMHUs U 310pOBbE 4esoBeKa. JlekapcTBeHHbIE cpenctsa. [IpaBuiia MCnoab30BaHUSA
JIEKApCTBEHHBIX IIpenaparoB. Poib XUMHUK B pa3BUTUN MEIULIMHBI.

XVMUs TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE 100aBKku. Poib xumun B obecnieueHnn
MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mapdromepnbsie cpenctBa. beitoBas xumus. [IpaBuna Oe3zomacHOro
HCIIOJIb30BaHUs MIPErnapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHININE CTPOUTEIILHBIC MaTEPHAIBI (IIEMEHT, OETOH).

XuMHS B CEIBCKOM X03siiicTBE. OpraHMdecKue 1 MUHEpaIbHBIC YI0OPCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalibl, KPaCKH, CTEKJI0, KepaMuka. Marepuasl AJis
31eKTpOHUKU. HaHOTEXHONMOT M Y.

PacuérHble 3a1aun.

Pacuérpl: Macchl BemiecTBa Wit 00bEMa ra30B 0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAaCCe
Wi 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, Macchl (00BEMa, KOIMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO W3 BEHIECTB HMMEET NPUMECH, Macchl (00BEMa,
KOJIMYeCcTBa BEIECTBA) MPOJIyKTa peakuuu,
€CJIM OJTHO U3 BEIIECTB IAHO B BUJE PACTBOpPA C OMPEACIEHHON MacCOBOM 10N PaCTBOPEHHOTO
BEILIECTBA, MACCOBOW JIOJM M MOJISIPHOW KOHIICHTPALMKM BELIECTBA B PAacTBOpE, JOJM BBIXOJAA
IIPOJIYKTa PEAKIIMH OT TEOPETUYECKH BO3MOXKHOTO.

MeXnpeAMETHBIE CBS3H.

Peanuzarus MeXIIpeIMETHBIX CBSA3EH MPU U3YUICHHUH 00IIIEeH U HEOPTaHNIECKOM XUMUH B 11
KJIaCCe OCYIIECTBIISIETCS Yepe3 UCTOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK
Y IOHATUH, IPUHATBIX B OTEIBHBIX PEIMETAaX €CTECTBEHHO-HAYYHOTO I[TUKJIA.




OOue ecTecTBEHHO-HAyYHbIC TOHATHA: SIBICHUE, HAYYHBIA (akT, TUIOTE3a, TEOpHs,
3aKOH, aHajJW3, CHHTE3, KiIacCupUKaKs, IEePUOJIUYHOCTh, HAOJIOJICHHE, HW3MEpCHHE,
3KCHCpI/IMCHT, MOACIb, MOI[CHI/IpOBaHI/IC.

®dusnka: MaTepus, MHUKPOMHD, MaKpOMHp, aTOM, 3JICKTPOH, IMPOTOH, HEHTPOH, HOH,
U30TOIIbI, PaJMOAKTUBHOCTh, MOJEKYJA, YHEPreTUYECKHI YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, UICATbHBIN a3, (U3NYECKHE BETUIHHBI, CTUHHUIIBI U3MEPCHHUSI,
CKOPOCTb, SHEPTHs, Macca.

buonorus: kimerka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, MeTadONIM3M, MaKpo- |
MHUKpPORJIEMEHTBI, OCNKH, JKUPbI, YIJIEBOAbI, HYKICHHOBBIC KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KPYTrOBOPOT BEIIECTB M IMMOTOK SHEPTHUU B IKOCHCTEMAX.

I'eorpadus: MuHepabl, FOPHBIE TOPOJIBL, OJE3HBIE HCKONIAEMbIE, TOIUIMBO, PECYPCHI.

TexHONOrus: XUMHUYECKasi MPOMBIIIIICHHOCTh, METAJUTYPrUs, CTPOUTEIBHBIC MaTepHabI,
CCHBCKOXO3$II>’ICTBGHHO€ HpOI/ISBOI[CTBO, IIUIceBast HpOMBIH_UIeHHOCTL, q)apMaI_IeBTI/I‘-ICCKaSI
MPOMBIIIJICHHOCTD, TIPOU3BOJICTBO KOCMETHYECKHX pernapaTosB, TIPOU3BOJICTBO
KOHCprKL[I/IOHHBIX MaTepI/IaHOB, E)HGKTpOHHaSI HpOMLIIJ_IHCHHOCTB, HAHOTCXHOJIOTHUHN.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHU HA
YI'JIVBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBHM € CHCTEMHO-IEATEIBHOCTHBIM TIOJXOJOM B CTPYKTYpE JTUYHOCTHBIX
PE3yNBbTaTOB OCBOCHUS MPEMETa «XUMUs» Ha YPOBHE CPEIHET0 00IIero 00pa30BaHUS BhIICICHbI
CICAYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYaIOIUMHCS  POCCHMCKON  TI'pakIaHCKOU
UJEHTUYHOCTH, TOTOBHOCTh K CaMOpPA3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOIPEIEICHUIO;
HaJM4he MOTHBAllMM K  OOYYEHHWIO; TOTOBHOCTh W  CIIOCOOHOCTh  OOyYarOIIHUXCS
PYKOBOJCTBOBAThCSI MPHUHSTHIMU B OOIIECTBE MpaBWIAMH M HOPMaMHu MOBEACHUS;, HAIUYUE
MIPaBOCO3HAHUS, YKOJIOTUIECKON KYJIBTYPHI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH KU3HEHHBIC
IIAHEL.

JIngHOCTHBIC PE3yNbTaThl OCBOCHHS MpenMeTa «XUMHUS» OTPaXKaroT cPOPMUPOBAHHOCTH
OTIBITA MMO3HABATEIPHON M MPAKTHUECKOHN JIEATEIHHOCTH O0YJAIOIINXCS B IPOIECCE peaTu3aluu
00pa3zoBaTeNbHON AEATETHHOCTH.

JIM9HOCTHBIC Pe3yIbTATHl OCBOCHHS MpeAMeTa «XHUMHs OTPaXarT cHOopMHUpPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTUYECKON ACATEIHPHOCTH O0YJAIONINXCS B MPOIIECCE pean3aliin
00pa3oBaTebHON JesTEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHUS:

OCO3HaHUS O0YUYAIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH, YBOKEHUS K
3aKOHY Y MIPaBOTIOPSIKY;

MPEACTABICHUS] O COLUAJBHBIX HOpMax W MpaBUjaX MEXJIWYHOCTHBIX OTHOIIECHUW B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW ACSITENLHOCTH MPHU CO3JAHUH YUYE€OHBIX IMPOCKTOB,
penieHnn y4eOHbIX U MTO3HABATEIIbHBIX 3a]1a4, BHITOJTHEHUH XUMHUYECKUX SKCTICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTUX
MIPHU aHAJIM3E PA3TUYHBIX BUIOB YICOHOU EATETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS

IIEHHOCTHOTO OTHOIICHHUS K HMCTOPUYECKOMY W HAyYHOMY HACJICIUI0O OTEUYECCTBEHHOM
XAMHUU;

YBaXXEHHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU U TMPAKTHUYECKOTO MPHUIIOKCHHS
XUMHH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKH €CTh pE3YyJbTaT IUTEIbHBIX HAOIIOJCHHUH,
KPOTIOTJIUBBIX IKCIIEPUMEHTATIBHBIX MOMCKOB, MMOCTOSIHHOTO TPYy/Aa YYEHBIX U IPAKTHUKOB;



WHTEpeca M TMO3HABATEJIbHBIX MOTHUBOB B TMIOJYYEHHH U TMOCJIEAYIOIIEM aHaJIu3e
nH(GOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHONW OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS,;

CIIOCOOHOCTH OILIGHWBATh CUTYAIlUH, CBI3aHHBIE C XUMHUUECKHMH SIBIICHUSIMU, U TIPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IMOBEAEHHUE M IIOCTYIIKM CBOMX TOBapUUIEH C MO3ULIMMI
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBb:

MMOHUMAaHHUS IIEHHOCTEH 3I0pOBOr0 M 0€30MacHOro obpas3a >KW3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 37J0POBBIO;

cobmoieHnsi paBuil 0€30MacHOro0 OOpalleHusl C BEHIECTBAMHU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JIEATETbHOCTH;

MOHMMAaHUSA LIEHHOCTH TPaBWil HHAWBHUIYAJbHOTO U KOJUJIEKTUBHOTO 0O€30MacHOTo
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3I0POBbIO U )KU3HU JIHOJICH;

OCO3HaHHUA TOCJEICTBUN W HEMPUITHS BPEIHBIX MPUBBIUEK (YMOTpeOJEHHs anKoroJs,
HapKOTHUKOB, KYpEHHUS);

5) TpynoBoro BocnuTaHus:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIILCKONW JIEATEIhHOCTH,
0OIIECTBEHHO MOJIE3HOH, TBOPUECKOI U IPYrHX BUIAX NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YyacTUE B PEIICHUUM MPAKTUYECKUX 3a]ad COLUAIbHOMI
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY HM3y4YEHUIO MpodeccHii pa3lTuyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUH M0 XUMHUU;

YBaXXEHUS K TPYAY, JIOASM TPpyJa U pe3ysibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHAUBUAYATbHOU TPAEKTOPUHU 00pa3oBaHus, Oynyien
npodeccuu 1 peau3ainuid COOCTBEHHBIX JKU3HEHHBIX MJIAHOB ¢ YYETOM JTMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0rMYEeCKOTr0 BOCTIUTAHM S

9KOJIOTHYECKH 11eJIeCO00pa3HOr0 OTHOLIEHHS K MPUPOJAE KaK MCTOYHHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMiIe;

MOHMMAaHHUA TJ00aTbHOTO XapaKTepa SKOJIOTMYECKUX MPOoOJieM, BIUSHUS SKOHOMHYECKHUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLUATILHOM CPE/bl;

OCO3HaHHS HEOOXOJMMOCTH MCIOJIb30BAHUS JOCTHKEHUM XUMUH ISl PELICHHUs BOIIPOCOB
palKOHATIBLHOTO IPUPOAOIIOIH30BAHNS;

AKTUBHOTO HENPUATHS IEHCTBUH, MPUHOCAIIUX BpENl OKPYXAIOIIEH MPUPOJHON cpene,
YMEHHsSI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHUYECKHUE MOCIEICTBUS MPEITPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAIATH UX;

HaJIUYMsSl PA3BUTOTO HSKOJIOTMYECKOTO MBIIICHUS, 3KOJOTMYECKOW KYJIbTYPhl, OMBITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HAmpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCSI HMH B
M03HABATEILHON, KOMMYHUKATUBHON U COLIMATBLHON MPAKTUKE, CIOCOOHOCTH M YMEHHUSI aKTUBHO
MPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuu;

7) 1EeHHOCTH HAYYHOI0 O3HAHHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKd U
00I11eCTBEHHOH MPAKTHKY;

MOHUMAaHUA CHeNUPUKA XMMHM KaK HayKd, OCO3HaHUS €€ poiau B (QOPMHUPOBAHUU
PaAIMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUHU IIEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MHUpE KaK O €IMHCTBE MPHUPOJABI M 4YeJIOBEKa, B MO3HAHMU MPHUPOAHBIX 3aKOHOMEPHOCTEH W
pelIeHny mpodiieM COXpPaHEeHUSI IPUPOTHOTO PABHOBECHST;

yOexXAEHHOCTH B OCOOON 3HAUMMOCTH XHMHM JJIi COBPEMEHHOW LMBHIM3ALMU: B €€
T'YMaHHCTUYECKON HANpaBIE€HHOCTH M BAXXHOW POJIM B CO3/aHUM HOBOM 0a3bl MaTepUaNbHOM
KYJIBTYpbI, B pEIIEHUH II100aIbHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,



DHEPreTHYECKON, THUIIEBOM H JKOJIOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
o0ecrevyeHnr yCaOBUH yCIEUTHOTO TPyAa U SKOJIOTHYEeCKH KOM(GOPTHOM KU3HU KaXKJIOT0 YiieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: MOHHMMAHHS CYIIHOCTH METOJOB IIO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYyKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBJICHUNA OKPYXKAIOIIEr0 MHUpPa M MPOUCXOISAIIMX B HEM H3MEHEHMI,
YMEHHUSI IeJIaTh 000CHOBAHHBIC 3aKJIFOUCHHUSI HA OCHOBE HAYyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C 1IeJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS JJIsl PEIICHUs TpoOiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYAIIUSIX;

WHTEpeca K MO3HAHUIO, HCCIIEI0BATENbCKON NESTEIILHOCTH,

TOTOBHOCTH W CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO W CamMOOOpa3oBaHHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH TI0 XUMUH B COOTBETCTBUU C >KHU3HECHHBIMHU
MOTPEeOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSM TPYAA B PA3IUUHBIX cepax NpodecCuoHaIbHOM eI TeTbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIE pe3yIbTaThl OCBOSHHS TPOrPaMMBI 110 XUMHUH Ha YPOBHE CPEIHETO OOIIETO0
00pa3zoBaHMs BKIIOYAIOT:

3HaYMMbIe s (OPMUPOBAHHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXIUCIMIUTMHAPHbIE
(MeXTIpeaMEeTHbIE) OOIICHAYYHbIEe TOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crieur(UKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMA, HAyYHBIH (aKkT, NPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTS,
3aKOH, TEOpHs, UCCIIeZIOBaHNe, HAOI0ACHNE, N3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCaJlbHbIE ~ y4eOHble  jgedcTBus  (TO3HABAaTeNbHBIE,  KOMMYHHKAaTHBHBIC,
peryiasTHBHBIE), o0ecrieunBaromue  GopMuUpoBaHue  (QYHKIIMOHAIBHOW  TI'PaMOTHOCTH U
COIMATIbHOM KOMITETCHITH 00yJaIOIINXCS;

CHOCOOHOCTh ~ OOyYaloIMXCsl  MCIONB30BaTh  OCBOCHHBIE  MEXKIUCIHILIMHAPHBIE,
MHPOBO33pPCHUYECKHE 3HAHWS ¥ YyHUBEpCAIbHbIC y4deOHbIE ACHUCTBHA B IO3HABATEIBHON U
COLIMAJIbHOM IIPAaKTHKE.

MertanpeqMeTHbIe pe3yNIbTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIBHBIMU YUCOHBIMU
NI03HABaTEIbHBIMU, KOMMYHUKAaTHBHBIMU M PETYJISITHBHBIMU JICHCTBUSMH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUeOHbIE TeiCTBUS

1) 6a30Bble JIOrHYecKHe AeiicTBUS:

CaMOCTOSTENIbHO (OpMYyJIUpPOBaTh W aKTYaJM3MpPOBaTh MPoOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpENIeIATh IeNU JACSITCIIBHOCTH, 3a7aBas TMapaMeTpbl W KPUTEPHH HX JTOCTHIKCHHS,
COOTHOCHUTD PE3YJIbTATHI AEATEIHLHOCTH C MOCTABICHHBIMU LEISIMU;

WCIIOJIB30BaTh TMPU OCBOCHUM 3HAHWM TPHUEMBI JIOTHUECKOTO MBIIIJICHUS: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHUH M YCTAaHABIMBATh MX B3aUMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIINE TIOHATHS TSI OOBSICHEHUS OT/ACTBHBIX (DAKTOB U SIBJICHU;

BBIOMpATh OCHOBAHUS M KPUTEPHUH TS KIIACCU(DUKALIUN BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHABIUBATh MPUYNHHO-CIICJICTBEHHBIE CBS3H MEXTY N3Y4aeMbIMH SIBJICHUSMH,

CTPOUTD JIOTUYECKUE PACCYKACHUS (MHIYKTUBHbBIC, I€TyKTUBHbBIE, IO aHAJIOTHH ), BBISBIISATD
3aKOHOMEPHOCTH U TPOTUBOPEYUS B PaCCMAaTPUBACMBIX SBJICHHIX, (POPMYJIMPOBATH BHIBOJBI U
3aKJIFOYEHUS;

MPUMEHATH B TIPOLIECCE MO3HAHUS, UCIIOJIB3YeMbIe B XMMUU CUMBOJIMUECKHE (3HAKOBHIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOICIHHBIC IPEICTABICHUS — XUMUYCCKUI 3HAK (CHIMBOJ) SJIEMEHTA,
XuMudeckass (popmyna, ypaBHEHHE XHMHUYECKOM pEaKkIMH — TMPU PEIICHUH YIeOHBIX



MO3HABATENIBHBIX U MPAKTUYECKUX 337124, IPUMEHATH Ha3BaHHBIC MOJCILHBIC TIPEICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaEMbIX BEIIECTB U XUMHUYECKUX PEaKIUi.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE 1eliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUii;

dopmynupoBaTh IeMM M 3aJaYd  HUCCIIEJOBAHUS, MCIIONB30BaTh IIOCTABJICHHbBIE U
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOIPOCHl B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui GOPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXICHUI;

BJIQ/IETh HAaBBIKAMHM CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS M MPOBEIEHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATH 32 XOJOM IIpOIecca, CaMOCTOSTEILHO
MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMYyIUpoBaTh OOOOLIEHUS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

npruoOpeTaTh OMNBIT YUYEHHYECKOM HCCIEI0BaTeNbCKOW U IMPOEKTHOW J1eATeNbHOCTH,
MPOSIBISATE CHOCOOHOCTHh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TIIOMCKY METOIOB pEeIleHus
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/IOB ITO3HAHMUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBAThCS B PA3IMYHBIX HCTOYHUKAX WHPOpMAIUN  (HAYIHO-TIOMYJISpHAs
JauTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOUYHble Tmocobus, pecypcbl HHTepHera),
aHATM3UPOBATH HH(POPMAIIUIO PA3TUIHBIX BUIOB U (POPM MPECTABICHHUS, KPUTUIECKH OLICHUBATh
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMynHupoBaTh 3ampockl W TPUMEHATHh paA3IMYHBIE METOJAbI NPH TIOUCKE U OTOOpe
uHbOopMalnu, HEOOXOAUMOM /1JIs1 BBITIOJIHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

NpUOOpPETaTh OMBIT UCTOIH30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH WU
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAaNbHYIO (OpMy TpeicTaBieHus HH(opMaIu (CXeMsbl,
rpaduKu, TMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHC);

UCIIOJIb30BaTh HAYYHBIM SI3BIK B KAaueCTBE CpEACTBA TNpU pPabOTE C XUMHUYECKOM
nHopManuen: MPUMEHATh MEXIpeaMeTHbIe ((pu3nyeckue W MaTeMaTHUYeCKHe) 3HaKu W
CHUMBOJIBI, (popMyIibl, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUSA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMOi TEMBbI B XOJI€ TUAJIOTra W/WIU JTUCKYCCHUH,
BBICKa3bIBaTh UieU, GOPMYIINPOBATH CBOM MPENIOKEHHUSI OTHOCUTEIBHO BBIMOJTHEHUS
MPEUI0KEHHOM 3a/1a4u;

BBICTYINIATh C IPE3EHTAlMEd pe3yJbTaTOB IMO3HABATEIbHOM AEATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHMKAMHM TIPH  BBIIIOJIHEHUH XUMHUYECKOIO
SKCIIEPUMEHTA, MPAKTUYECKOW paboThl MO MCCIEIOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanmm3anuu y4eOHOTO TpoekTa, U (OPMYTUPOBATH BBIBOJABI MO PE3ylbTaTaM MPOBEAEHHBIX
UCCJIEIOBAaHUM MTyTEM COTJIACOBAHUS MO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHAa MHEHUSIMH.

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHSL:

CaMOCTOATCIIBHO IUNIAHUPOBATHL U OCYHICCTBJIATH CBOKO IMO3HABATCIIbBHYIO ACATCIBHOCTD,
ompezenss e€ UeNMu U 3a/ayd, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
HpeI[HaFaCMBIﬁ AJIrOpUuT™M I[eﬁCTBHﬁ IIpU BBIIIOJIHCHUUN y‘-ICGHBIX 1 HUCCICOOBATCIBCKUX 3aaad,
BBIOMpaTh Hanbosiee F((HEKTUBHBIN CIOCOO UX pEIICHUs ¢ YIETOM TOJYYCHHUS HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIIHAX,

OCYIIECTBIISITh CAMOKOHTPOJIb I€ATEIHHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATbBI



[IpenmeTHble pe3ynbTaThl OCBOCHHS MPOTPAMMBI M0 XUMHU Ha YIIyOJIEHHOM YpOBHE Ha
YPOBHE CpeHEero oOIero oOpa3oBaHUs BKIIOYAIOT CHeruduUecKue s ydeOHOro MpeaMeTa
«XUMUS» HayuyHble 3HAHUSA, YMEHHUS U CHOCOOBI JEHCTBHH 1O OCBOCHMIO, MHTEPIPETALH H
npeoOpa30BaHUI0 3HAHWMA, BUIBI JCATEIHHOCTH 10 TIOJYYCHHUIO HOBOTO 3HAHHS W MPUMEHECHHUIO
3HAHUU B Pa3InYHbIX y‘-Ie6HbIX CUTyalludX, a TaKKC B PCAJIbHLIX XU3HCHHBIX CUTYyalUIX,
CBSI3aHHBIX C XUMUEH. B mporpaMme 1o XuMum npeIMETHBIE PE3YJIbTAThI PEICTABICHBI 110 TOAaM
A3Y4YECHUSL.

10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «OpraHndeckasi XuMUs OTPaKaloT:

c(OPMHPOBAHHOCTb NPEACTABICHUI: O MECTE U 3HAYEHUH OPraHUYECKON XUMHUH B CCTEME
€CTECTBEHHBIX HAayK U €€ poJii B 00ECIIEYeHUH YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA B PELICHUN
po0JIeM KOJIOIMYECKOM, SJHEPreTUYECKON M MUILEBONW 0€30MacHOCTH, B Pa3BUTUH MEIULIMHBI,
CO3/IaHMHM HOBBIX MaTE€pPHAaJOB, HOBBIX MCTOYHHKOB SHEPrHH, B 00ECHEUEHHH PAIIOHAIBHOTO
IPUPOONOJIB30BaHUSA, B JOPMUPOBAHUU MUPOBO33PEHUS U OOILEH KYIbTYPhI UEIOBEKA, a TAKXKE
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MIPUPOIHOM Cpee;

BJIAJICHUE CHUCTEMOM XMMMYECKMX 3HaHUI, KOTOpas BKIIOYAET: OCHOBOIOJIAraolue
HOHSATHUS — XUMUUECKUH 3JIEMEHT, aTOM, SIIPO M AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE
opOuTaIM, OCHOBHOE M BO30Y)KIEHHOE COCTOSIHUSI aTOMa, THOpHUIMU3AIUS aTOMHBIX OpOUTANICH,
MOH, MOJIEKYJa, BaJIEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTb, CTENEHb OKHCICHHS, XMMHUYecKas
CBS13b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeleT, pyHKIMOHAIbHAS IPYIIA,
panukan, CTpyKTypHble (opMyisl (pa3BEPHYTHIE, COKpaIEHHBIE, CKEJIETHBIE), H30MEpHs
CTPYKTYpHasi U MPOCTPAHCTBEHHAsI (F€OMETPUUYECKasi, ONTUYECKasl), N30MEPbI, TOMOJIOTUYECKUHA
psin, TOMOJIOTH, YIJIEBOJAOPOBI, KUCIOPOJA- M a30TCOAEpXkAllUe OPraHU4YeCKHE COEIUHEHMS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMSI; TEOPUH, 3aKOHBI
(mepuoanyeckuii 3axkoH [I. M. MenpaeneeBa, Teopusi CTPOCHHS OPraHMYECKHX BELIECTB A.
M. BytnepoBa, 3aKOH COXpaHEHUSI MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU
OpM  XUMHYECKHMX  PEAKUHUsAX), 3aKOHOMEPHOCTH,  CHUMBOJMYECKHH  SI3BIK  XUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIeKAlMe B OCHOBE NMOHMMAHUS NMPUYMHHOCTH U CHCTEMHOCTH
XUMAYECKHX  SBJICHMH;  MpPEICTaBICHHS O  MEXaHM3Max  XHMHUYECKHX  pPeakUui,
TEPMOJMHAMMYECKUX U KMHETHYECKUX 3aKOHOMEPHOCTIX UX MPOTEKAHUs, O B3aUMHOM BIIUSHUU
aTOMOB U I'PYIIIT aTOMOB B MOJIEKYJIaxX (MHAYKTUBHBIA U ME30MEpPHBIH 3()(heKThl, OpueHTaHTHI | 1
I poma); dakTomornueckue CBEACHHS O CBOWCTBaX, COCTaBe, IMOJYYEeHHH U 0O€30MMacHOM
UCIIOJIb30BAaHUHN BAKHEHIINX OPraHMYECKUX BEUIECTB B OBITY M NPAKTHUYECKOW JESTEIHHOCTH
YeJI0BeKa, OOIIMX HAyYHBIX IPUHIUIIAX XUMHUYECKOT0 IPOM3BOJICTBA (Ha IPUMEPE MPOU3BOICTBA
MeTaHoJIa, epepaboTKu HePTH);

COPMHPOBAHHOCTh ~ YMEHMH:  BBIABIATH  XapaKTepHble  NPHU3HAKK  IOHATHUH,
YCTAHABJIMBATh UX B3aWMOCBA3b, HCIOJIB30BATh COOTBETCTBYIOIIUE IOHATHS IpPH OMHCAHUH
COCTaBa, CTPOCHHMS U CBOMCTB OPraHMYECKUX COCTMHEHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCII0JIb30BaTh XMMUYECKYI0 CUMBOJIUKY JUJIsl COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYII OPIraHUYECKHUX BEILECTB;

COCTaBJIATh YPABHEHUS XUMUYECKUX PEAKIMH U pacKpbIBaTh UX CYIIHOCTb: OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEAKIMil TOCPEACTBOM COCTABJICHUS AJICKTPOHHOTO OajaHca 3TUX PeaKIHid,
peaxIuii HOHHOro oOMeHa IyTEM COCTABIICHHSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUM;

U3rOTaBJIMBATh MOACIH MOJEKYJI OpraHMYeCKMX BEIIECTB Ui H/UIIOCTPAlMU  UX
XMMHUYECKOT'O ¥ MPOCTPAHCTBEHHOTO CTPOCHMS;

c(OpPMHPOBAHHOCTh YMEHUI: yCTAaHABIUBATh MPUHAIICKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIIECTB 10 UX COCTAaBY U CTPOCHMIO K ONPENEIEHHOMY KJIACCy/TpyIIle COeANHEHHH, 1aBaTh UM
Ha3zBaHMA 1o cucremarndeckol HomeHkiarype (IUPAC) u npuBoanTh TpUBHAIbHBIE Ha3BaHUS
JUI OTAEINIBbHBIX MPEICTABUTENIENH OPraHMUECKUX BEIIECTB (ITHIIEH, alleTUIIEH, TOLYOJ, TIIULEPHUH,



STHIICHTIIMKOJb, PeHo, hopManbaeru, aeTaibAerul, alleTOH, MypaBbUHasl KHCIIOTa, YKCYCHAs
KHUCJIOTA, CTEapuHOBAs, OJEMHOBAs, MAJIbMHTHHOBAs KHUCIOTHI, TJIMIMH, ajJaHWH, MajlbTO3a,
bpyKTO3a, aHUIIWH, TUBHHUII, H30TIPEH, XJIOPOIPEH, CTUPOI U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHHUS OINPENEATh BHJ XHMHUYECKOM CBA3M B OpPraHMYECKUX
coeMHEHUIX (KOBaJCHTHAS U MOHHAS CBS3b, G- U M-CBS3b, BOAOPOIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS IPUMEHATh TOJIOKEHUS TEOPUH CTPOEHHUS OpPraHHMYECKHUX
BemiecTB A. M. bytiiepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OpPMUPOBAHHOCTh  YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (QUINYECKUE U
XUMHUUYECKHE CBOMCTBA TUIMMYHBIX MPECTaBUTENEH pa3InYHbIX KIACCOB OPIraHUYECKUX BEIIECTB:
QIKaHOB, IHUKIIOAIIKAHOB, AJIKCHOB, AJKAJMCHOB, AJIKMHOB, apOMaTHYECKUX YTIEBOIOPOIOB,
CIIUPTOB, AlbJETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOKHBIX 3(UPOB, JKHUPOB,
HUTPOCOCTMHEHU 1 aMUHOB, AMUHOKHCIIOT, OEITKOB, YIIIEBOAOB (MOHO-, TU- U MOJHCAXAPUIOB),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBSI3b MEXAY HHUMH YypaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIIMH ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (hOPMYIL;

c(OpMUPOBAHHOCTh YMEHUS MOJATBEP)KJIAaTh HAa KOHKPETHBIX MpHUMEpax Xapakrep
3aBUCHUMOCTH PEAKIIMOHHOW CIMOCOOHOCTH OPraHMYeCKUX COCIWHEHUH OT KPAaTHOCTH U THIIA
KOBAJICHTHOM CBSI3U (O- U T-CBSA3M), B3AMMHOT'O BIIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPH30BaTh HCTOYHUKH YIIIEBOJOPOJHOTO  CHIPHS
(HedTh, MPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro MepepadOTKM M MPAKTHYECKOE MPUMEHEHUE
IPOAYKTOB NEPepadOTKH;

c(OpMUPOBAHHOCTH BIAJICHUSI CHCTEMOM 3HAHMM O eCTECTBEHHO-HAYYHBIX METO/Aax
MO3HAHUS — HAONIOJICHUH, W3MEPEHUHM, MOJCINPOBAHUM, OKCIEPUMEHTE (peallbHOM U
MBICIIEHHOM) M YMEHUSI IPUMEHSATDH 3TH 3HAHUS;

c(OPMUPOBAHHOCTh ~ YMEHHUS  TMPUMEHSTH OCHOBHBIC  OINEpalliil  MBICIUTEIBHON
NEeSATENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOO0OIIEeHHE, CHCTEMaTH3alUIO, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3EH — NIl H3yUEHUS] CBOMCTB BEIIECTB M XUMUYECKUX PEaKITUi;

c(OpMHUPOBAHHOCTh YMEHUIA: BBISIBIISATH B3aMMOCBSA3b XUMHUECKUX 3HAHUN C MOHATUSIMU U
NPEJCTAaBICHUSIMH JPYTHMX E€CTECTBEHHO-HAYYHBIX MPEAMETOB Mg 0oJee OCO3HAHHOTO
MOHMMAaHUS CYUIHOCTHM MAaTepHabHOTO €JUHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHbIE 3HAHUA IO
OpPTaHMYECKON XUMUU i1 OOBSICHEHUS U MPOTHO3UPOBAHUS SBICHUH, MMEIOIINX €CTECTBEHHO-
Hay4qHYIO IPUPOAY;

c(OpPMUPOBAHHOCTh YMEHUU: IPOBOAUTh PACUYETHI MO XUMHYECKUM (GopMylaM U
YpaBHEHUSAM XHMHUYECKUX PEAKIMI C MCHOJIb30BaHHWEM (PU3MUECKHX BEJIWYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPH3YIOIIMX BEHIECTBA C KOJMYECTBEHHON CTOPOHBI:
pacuéThl MO HAXOXKACHUIO XMMHUECKON (OpPMYJIbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM
XUMHYECKHX JJIEMEHTOB, TPOYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHUI: MPOrHO3UPOBATh, AaHAIU3UPOBATh M OLEHUBATh C MO3UIUI
HKOJIOTUYECKOM ©0€30ImacHOCTH TOCHEACTBUS OBITOBOH W IMPOU3BOACTBEHHON JESTEIBHOCTU
YyeJloBeKa, CBA3aHHOW ¢ MepepalOTKOM BEIIECTB, HCIOJb30BATh MONyYEHHBIE 3HAHUS JUIA
NPUHSTHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIIUSX, CBSI3AHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHMI: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOAUTH XUMUYECKUUN
IKCIIEPUMEHT (TIOTy4eHUE M U3yUYeHUE CBOWCTB OPTaHUYECKHX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJI€BOIOPOAOB PA3NIMYHBIX KJIACCOB M KUCIOPOACOAEPKAIIUX OPTaHUYECKUX BEILECTB, PEIICHHE
AKCIIEPUMEHTATBHBIX 33124 110 PACIIO3HABAHUIO OPTAaHMYECKUX BEIIECTB) C COOIIOIEHUEM TTPABILII
Oe3omacHOTO OOpalieHusi ¢ BEIIECTBAMU M JTAOOpAaTOPHBIM 00OpyAOBaHUEM, (OPMYIHPOBATH
[eNb HCCICNOBAHUS, TMPEACTABISATh B PA3IMYHON (QopMe pe3ylnbTaThl SKCICPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTH YMEHHIA:

coO01aTh TpaBWJIa SKOJOTUYECKH IIeJIeCOO0OpPa3HOT0 TMOBEACHHUS B OBITY M TPYAOBOU
NESTEIbHOCTH B IENSIX COXPAaHEHUsI CBOETO 3J0POBBS, OKPYXKAIOUIEH MPUPOAHON cpeapl H
JOCTHXKEHUS €€ yCTOMYMBOTO Pa3BUTHS;



OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEHCTBUS HA >KHUBBIE OPraHU3MBI OMpPEAEIIEHHBIX
OpraHMYEeCKHUX BEIIECTB, MOHUMAas cMbIci noka3arens [1JK;

AHAIM3MPOBATh  [ENECOOOPA3HOCTh  MPUMEHEHHS  OPraHWYeCKUX  BEIIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/1b3a;

c(OpPMUPOBAHHOCTh yYMEHHIA: OCYIIECTBIIATh IIEJICHANPABICHHBIA IMOUCK XUMHYECKON
uHbOpMallMK B Pa3IMYHBIX MCTOYHMKAX (HayyHas M y4yeOHO-HAy4Hasl JUTepaTypa, CpelacTBa
MaccoBoi wumHGpopMaiuu, WHTEepHET W JApyrue), KPUTHYECKH aHATU3UPOBATH XMMHUYECKYIO
nH(popmanuio, mepepadbareiBaTh €€ W HUCIOJIB30BaTh B COOTBETCTBUU C TOCTABJIICHHOW Y4YeOHOMU
3aja4eil.

11 KIIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHuueckast XUMHs» OTpa)karoT:

c(OpPMUPOBAHHOCTH MPEACTABICHUI: 0 MaTEPUATLHOM EAHMHCTBE MUPA, 3aKOHOMEPHOCTSX
Y TI0O3HABAEMOCTH SIBJICHUM NTPUPOJIBI, O MECTE Y 3HAYEHUU XUMHH B CHCTEME €CTECTBEHHBIX HAyK
U e€ poiau B O0ECIEYEHUH YCTOMYMBOTO PA3BUTHUS, B PEIICHUH MPOOJIEM HKOJOTHUECKOM,
SHEPreTUYecKOM U TMHUIIEBOM O0€30MacHOCTH, B Pa3BUTHH MEIWIMHBI, CO3JAaHUM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  OHEpPrud, B  OOECHEYCHHH  PAIMOHAIHLHOTO
PUPOIONOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYphI YEJIOBEKA, a TAKKE
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHOM Cpee;

BJIAJICHUE CHCTEMOW XMMHUYECKHMX 3HAHUU, KOTOpas BKJIOYAET: OCHOBOIIOJAraroIline
MOHSITUS — XUMUYECKUH DTIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, SIEKTPOHHAs 000JI0YKa aTOMa, S-
, p-, d-aromHBIE OpOWTANM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aToMa, THOpUIU3AITUs
ATOMHBIX OpOWTaneil, WOH, MOJEKyJa, BaJE€HTHOCTh, JJICKTPOOTPUIATEIHLHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHas, HWOHHAs, MeETaJUInyecKasi, BOJOPOAHAs),
KpUCTAJUITMUECKasl pelETKa, XUMHUYECKas peaklusi, pacTBOp, SJIEKTPOIUTHI, HEIIECKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMALMs, CTENEeHb JUCCOLMALMM, BOJOPOJHBIM  ITOKa3aTellb,
OKHCITUTEINb, BOCCTAHOBUTEIb, TEIJIOBOM A(P(HEKT XMMHUECKON pEaKIu, CKOPOCTh XUMHUECKOM
peakuuy, XUMHUYECKOE paBHOBECHE, TEOPUU M 3aKOHBI (TEOpPHS AIEKTPOIUTUYECKOM
Juccounanuu, nepuoandeckuid 3akoH [[.M. MeHnneneeBa, 3aKOH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPAaHEHWS M MPEBPALICHUS SHEPTUM MPU XMUMHYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOUIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEKallUe B OCHOBE IMOHUMAHUS MPUYMHHOCTH M CHUCTEMHOCTH
XUMUYECKUX SIBJICHUI; COBPEMEHHBIC TPEICTABICHUS O CTPOCHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HAJAMOJIEKYJSIPHOM YpPOBHSX; MPEACTABICHHAS O MEXaHU3MaX XUMHUYECKHX
peakuui, TEPMOIUHAMUYECKUX
U KUHETUYECKHUX 3aKOHOMEPHOCTAX MX MPOTEKAHMS, O XMMHUYECKOM PaBHOBECHM, PACTBOpPAX U
JHMCTIEPCHBIX CHCTeMax; (PaKTOJOTHUECKHE CBEICHHS O CBOICTBAax, COCTaBe, IMOJYYECHUH H
0€30MacHOM HCMOJIb30BaHUU BAXKHEUIINX HEOPTaHMYECKHUX BEIIECTB B OBITY U MPAKTHYECKOU
JESTEIIbHOCTH YeJIOBEKa, OOIINX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO TPOU3BOJICTBA;

c¢(hOpMHUPOBAHHOCTh YMEHUN: BBISIBIISTh XapaKTEpHbIE MIPU3HAKU
MOHSTUHM, YCTAHABIUBATh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE TMOHATUS MpPHU
ONMCAaHUU HEOPTaHWYECKUX BEIECTB U UX MPEBPALCHUN;

c(OpPMUPOBAHHOCTh YMEHHSI HCIIOIb30BaTh XUMHUYECKYI0 CHMBOJHKY JJISI COCTaBIICHHS
dbopMyn BemIeCTB W ypaBHEHUN XHUMHUYECKUX PEaKIU, CHCTEMaTHYECKyl0 HOMEHKIATYpPY
(IUPAC) u TpuBHaNbHbIC HA3BaHUSI OTACIBHBIX BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHUSI OIIPENIEIATh BaJICHTHOCTh U CTENIEHb OKUCICHUSI XMMHYECKUX
AJIEMEHTOB B COCJIMHEHUSX, BHJI XMMHUYECKOM CBSI3M (KOBAJCHTHAsi, UOHHAs, METaJUINYecKas,
BOJIOPOJIHAS ), TUI KPUCTAUTMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHUS OOBSACHATh 3aBHCUMOCTh CBOWCTB BEIIECTB OT BHUIA
XUMUYECKOW CBSI3W W TUIA KPUCTALIMYECKOW pPEmETKH, OOMEHHBIN M JOHOPHO-aKIIENTOPHBII
MEXaHU3MBI 00pa30BaHUS KOBAJICHTHOU CBSI3U;



c(OpMUPOBAHHOCTh YMEHUI: KIacCU(PUIIMPOBATh: HEOPTaHUYECKHE BEIIECTBA IO WX
COCTaBY, XMMHUYECKHE PEaKLUUU IO Pa3IMYHBIM MpU3HAKaM (YHUCIYy U COCTaBY pPearupyroLIux
BEIIECTB, TEIUIOBOMY J(PQEKTy peakiu, W3MEHCHUIO CTEIEeHEH OKHUCICHHUS DSJIEMEHTOB,
00paTUMOCTH, YYaCTHUIO KaTaliu3aTopa WM JPYTUE€); CaMOCTOSTEIHHO BHIOMpPATh OCHOBAHUS H
KPUTEPUU IJIs1 KITAaCCU(PUKALIMY N3Y9aeMbIX BEIIECCTB U XUMHUUECKHUX PEaKIIHiA;

c(OpMUPOBAHHOCTh ~ YMEHUS PACKpbIBaTh  CMBICI  IepuoAuyYeckoro  3akoHa /.
W. MenneneeBa © JEMOHCTPUPOBATH €ro CUCTEMATH3UPYIOMIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO () YHKIIHH;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHUE aTOMOB U MOHOB
XUMHUYECKHX  JJIEMEHTOB  TepBOro—ueTBéproro mnepuofoB Ilepuonmyeckoil  cucTEMBI
J.1. MenneneeBa, HCIONB3YysSd MOHATUA «QHEPreTUYECKUE YPOBHHU», «IHEPIreTUYECKUE
MOJAYPOBHU», «S-, pP-, d-aTOMHBIE OpOWTAIN», «OCHOBHOE W BO3OYXIAEHHOE YHEPreTUUYCCKUE
COCTOSTHUSI aTOMay; OOBSICHSITh 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX DJIIEMEHTOB U
UX coeavHeHuW 1o mnepuoaam u rpynnaMm Ilepumommueckoit cuctembl [[. M. Menneneena,
BaJICHTHBIC BO3MOYKHOCTH aTOMOB DJIEMEHTOB Ha OCHOBE CTPOSHUS MX AMEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh (OMUCHIBATD) OOITHUE XUMUUECKHE CBONCTBA
BEILECTB PA3IMYHBIX KJIACCOB, MOATBEPKIAThH CYIIECTBOBAHUE TI'E€HETUYECKON CBSI3U MEXKAY
HEOPraHMYECKMMHU BEIIECTBAMU C TIOMOMIbIO YPAaBHEHHH COOTBETCTBYIOIIUX XUMHYECKHX
peaKuuii;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBaTh CYHUIHOCTH: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEICTBOM COCTaBIEHHS AJIEKTPOHHOrO OalaHCca ITHX pEakKlnid; peakluid HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPAIIEHHBIX HOHHBIX YypaBHEHUH; peakuuit
TUAPOIIN3a; PEAKIUi KOMIUIEKCOOOpa3oBaHus (HA MpPUMEpPE THAPOKCOKOMILIEKCOB IIMHKA H
ATIOMHUHHS);

c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECKHX
peakuuii ¢ yd4€TOM HX DSHEPreTHYECKHX XapaKTepUCTHK, XapaKTep H3MEHEHUS CKOPOCTH
XUMHYECKON PEaKkIMi B 3aBUCHMOCTH OT Pa3jIMUYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUS
XUMUYECKOTO PAaBHOBECHUS T10]] BIUSHUEM BHEIIHUX Bo3nencTBui (mpuHiui Jle Hlatense);

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XMMHUECKUE PEAKIUH, JICKAIINEC B OCHOBE
MPOMBIIUIEHHOTO TIOMYYEHHUs] CEPHOW KHUCJIOTBHI, amMMHaka, OOIIuMe Hay4Hble MPUHIUIBI
XUMHYECKHX MPOU3BOJCTB; IIEJIECOO0PAa3HOCTh NPHUMEHEHHUST HEOPraHWYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib3a;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUH O METOJIaX HAYYHOTO MO3HAHUS SBICHUN
IPUPO/IbI — HAOIOICHNE, U3MEPEHNE, MOJIEIMPOBAHNE, SKCIIEPUMEHT (PeasIbHbII U MBICTICHHBIN),
UCIIOJIB3YEMBIX B €CTECTBEHHBIX  HayKaX,  YMEHUsS IPUMEHATb 3TW  3HAHUS  NpHU
9KCIIEPUMEHTAIILHOM HCCIIEJOBAHUM BEHIECTB W ISl OOBSACHEHUS XUMHUYECKUX SIBJICHHIA,
MMEIOIINX MECTO B IPUPOJE, MPAKTHUECKOM IeITETbHOCTH YeJIOBEKAa U B IIOBCEIHEBHOM JKU3HU;

c(OpPMUPOBAHHOCTh YMEHUS BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C MOHSATUSAMU U
NPEJICTAaBICHUSIMH JPYTHMX E€CTECTBEHHO-HAYYHBIX TMPEAMETOB Mg 0oJee OCO3HAHHOTO
MOHMMAaHUS MaTEPUAIILHOTO €TUHCTBA MHUPA;

c(hOpPMUPOBAHHOCTh YMEHHSI POBOUTH PACUETHI: C UCIOIH30BAHUEM TOHITHI «MaCcCOBast
JI0JIsl BEILIECTBA B paCTBOPE» M «MOJISIpHAsi KOHIIEHTPALIK»; MAacChl BELIECTBa WM 00bEMa raza no
M3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce WM O0bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEIIECTB; TEIUIOBOTO 3 (pexTa peakuu; 3Ha4eHUs BOJIOPOAHOTO MOKa3aTellsl paCTBOPOB KUCIOT U
miesioueil ¢ M3BECTHOM CTENEeHBI0 IUCCONMANNU; Macchl (00bEMa, KOTMYECTBAa BEIIECTBA)
MPOAYKTa PeaKkluu, €ClId OJTHO U3 MCXOJHBIX BEUIECTB JIaHO B BUJE pacTBOpa C OINpeAeaEHHOU
MacCOBOH JI0JIeH pacTBOPEHHOTO BEIIECTBA MU JIAHO B M30OBITKE (MMEET MPUMECH ); TOJI BhIX0/1a
MPOAYKTA peakuu; 00bEMHBIX OTHOILLIEHUI ra30B;

c(OpPMUPOBAHHOCTh YMEHHI: CaMOCTOSTENILHO TUIAHUPOBATh M MPOBOAUTH XUMUYECKUUN
SKCIIEPUMEHT (MPOBEACHNUE peaklUii HOHHOTO 0OMEeHa, MOITBEPXK/ICHUE KaueCTBEHHOI0 COCTaBa
HEOPTraHWYECKHUX BEIIECTB, OMpPEACIICHUE CPE/Ibl PACTBOPOB BEILIECTB C MOMOIIBI0 MHIUKATOPOB,
U3y4YeHUE BIUSHUS pa3IMYHBIX (DAKTOPOB HAa CKOPOCTh XUMHYECKON peakiuy, pelieHue



HKCIIEPUMEHTAIBHBIX 3334 1o TeMaM «Metamuib» 1 «HeMeramis») ¢ coOmoieHHeM TpaBuil
0e3omacHOTO OOpalleHusi ¢ BEIIECTBAMU M JTAOOpAaTOPHBIM 00OpyAOBaHUEM, (OPMYIHPOBATH
IeNb  MCCIEIOBaHUs, TMPEACTaBIATh B pa3IUYHOM (GOpMe pe3ylbTaThl 3KCIEPHMEHTA,
AHAJM3UPOBATh U OLIEHUBATh X JTOCTOBEPHOCTB;

c(OpPMUPOBAHHOCTh YMEHHIA: COOIIOIaTh MPaBWIIA MOJIH30BAHUS XUMHUYECKON MOCYI0U U
1a060paTOpHBIM 000PYAOBaHUEM, OOPALIIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUAMHU 11O
BBITOJIHEHHIO JIAOOPATOPHBIX XUMHUECKUX OMBITOB, IKOJOTHUECKHU IEJIeCO00Pa3HOr0 MOBEICHHS
B OBITYy U TPYIOBOWM JEATENHHOCTH B LEISIX COXPAaHEHHUS CBOETO 3/I0POBbS, OKpYKaromen
INPUPOJHOM Cpeabl U JOCTHXKEHHS €€ YCTOMYMBOIO pPa3BUTHs, OCO3HABATh ONIACHOCTH
TOKCHYECKOTO JIEWCTBUSI HA JKMBBIE OPraHMW3Mbl OIPEICIEHHBIX HEOPraHWYECKHX BEILECTB,
nonumasi cMpici nokaszarens [TJIK;
c(hOpMUPOBAHHOCTh YMEHHH: OCYIIECTBIATHh IEJICHANIPABICHHBIA TIOMCK XWMHUYECKOU
uHPOpMAILIMK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAy4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGpopMmanu, HHTepHET W Jpyrue), KPUTUYECKH aHaJIM3UPOBATH XMMHUYECKYIO
uH(opManuio, nepepadaThiBaTh €€ U MCIIOJIB30BaTh B COOTBETCTBUH C MOCTaBJIEHHOW y4eOHOM
3aadei.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
No HanMeHnoBaHue pa3ienoB U TEM IPOrPaMMbI KomnuecTBo yacoB DnekTpoHHbIe (TP POBHIC)
n/n Beero|| Kontponbubie | IIpaktnueckue 00pazoBaTeIbHbIE PECYPCEI
paboThI paboThI
|Pa311e.11 1. TeopeTuyecKue OCHOBbI OPraHUYECKOW XUMUM
1.1 |[[IpenmeTt oprannyeckoit XxuMuu. Teopus CTpOCHHs 8 bubnuorexa [{OK
opranudeckux coenuHenuit A. M. Bytneposa https://m.edsoo.ru/d69d{650

|I/ITor0 110 pasjeny H 8 H

|Pa311e.11 2. YrieBoaopoabl

2.1 ||IIpenenbHbIe YII€BOAOPOIbl — AJIKAHBI, [UKJIOATKAHBI 5 but6mmoreka [IOK
https://m.edsoo.ru/d69df650

2.2 |[HempenenbHble yriaeBOIOPOAbI: AIKEHBI, AJIKaJUEHBI, aIKUHBI|| 14 1 bu6muotexa [JOK
https://m.edsoo.ru/d69df650

2.3 ||ApomaTHuecKue yrieBoJopobl (apeHsbl) 8 bu6mmoteka [JOK
https://m.edsoo.ru/d69df650

2.4 |[[TpupoaHbIC UCTOYHUKHU YTIEBOJOPOJOB U UX TIEpepadOTKa 4 bubmuorexa [{OK
https://m.edsoo.ru/d69d{650

2.5 |[asioreHnpou3BoAHbBIE YTIEBOAOPOIOB 4 1 bubnmoreka [JOK
https://m.edsoo.ru/d69d{650

|I/ITor0 10 pasieny H 35 H

|P3311e.11 3. Kucaopoaconepxaiue opranu4eckue coeJUHeHUs!

3.1 ||Crnuptel. Penon 11 1 bubnmnoreka [JOK
https://m.edsoo.ru/d69df650

3.2 ||KapOGoHuIbHBIC COCTUHEHUS: AIbJICTHIIBI U KETOHBI. 21 1 bubnmoreka [JOK

Kap6onoBsie kuciotel. Cinoxubie 3Gupsl. XKups https://m.edsoo.ru/d69df650

3.3 |(|YrneBonsl 9 1 butmmoreka [JOK
https://m.edsoo.ru/d69df650

Hroro mo pazueny H 41 H




Ne HaumeHnoBanue pa3nenoB u TeM IpOrpaMMbl KonuuecTBo uyacoB DOnekTpoHHbIe (IU(POBHIE)
n/m Bcero|| Kontpomsusie || IIpakrtuueckue 0bpasoBaTeNbHbIE PeCypehl
paboThl paboThl
|Pa3ue.11 4. A3oTconep:kaiiue oprann4eckne coeJuHeHus
4.1 ||AMuHBI. AMUHOKHCIIOTHL. benku 12 1 2 bubnuoreka [IOK
https://m.edsoo.ru/d69df650
|I/IToro 1o paszeny H 12 H
|Pa3ue.11 5. BbicOKOMOJIEKYJISIPHbIE COCTUHEHUS
5.1 ||BeicOKOMOMNEKYISIPHBIE COCAMHEHUS 6 1 bubnmoreka [JOK
https://m.edsoo.ru/d69d{650
|I/IToro 1o paszeny H 6 H
IOBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 102 || 3 6
11 KJIACC
Ne HaumenoBanue pa3zenoB u TeM nporpaMmbl ‘ KonuuecTBo yacos DnexTpoHHbIe (IUGPOBEIE)
n/m Beero|| Kourponbubie | Ilpakrtudeckue obpazoBaTenbHBIC PeCypehl
paboThI paboThI
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
1.1 ||Ctpoenue aroma. [lepronnueckuii 3akon u [lepuonuueckas 9 bubnmoreka [JOK
crucTemMa XuMudeckux anemeHnToB J[. . Menneneena https://m.edsoo.ru/2dd57124
1.2 ||Ctpoenue BemecTBa. MHOr0OOpa3ue BEIIECTB 22 1 but6mmoreka [JOK
https://m.edsoo.ru/2dd57f24
1.3 || Xumuueckue peakuuu 29 1 3 bubnmoreka [JOK
https://m.edsoo.ru/2dd57124
|I/IToro 10 pa3zeiy H 60 H
|Pa3ue.11 2. Heopranuyeckasi XuMust
2.1 |HemeTammsl 30 1 3 but6mmoreka [JOK

https://m.edsoo.ru/2dd5724




Ne HaumenoBanue pa3zenos u TeM NporpaMmbl KonuuecTBo yacos DnexTpoHHbIe (ITUGPOBEIC)

n/m Beero|| Kourponbubie | Ilpakrtudeckue obpazoBaTenbHBIC peCypehl
paboTsl paboTsl
2.2 |Mertamibl 30 1 2 but6mmoreka [JOK
https://m.edsoo.ru/2dd5724

|I/IToro 10 paszeny H 60 H

|Pa3zle.11 3. XumMusd 4 KU3Hb

3.1 ||MeTtozapl MO3HAHUS B XUMHUH. XUMHUS U )KU3HD 16 but6mmoreka [IOK
https://m.edsoo.ru/2dd5724

|I/IT0ro 10 pa3zeiny H 16 H

(OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 136 | 4 [ 8 [




YYEBHO-METOANYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» Xumus / Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipoznos A.A., Jlynun
B.B.; nox penaknueit Jlyauna B.B., O01iectBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «J[PODAY»; AkimonepHoe odiiecTBo «M3aaTenbcTBO
«IIpocsemenue»

» Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., Jlynun B.B.;
nox peaaknuei Jlyanna B.B., O61ecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO
«IPODAy; AknmnonepHoe obuiectBo «M3aarensctBo «IIpocBenienner

METOANUYECKHUE MATEPHUAJIBI IS YUUTEJIA

Xumus. bazoseiit ypoBenb. 10—11 knaccsl : pabouas nmporpamma K tuaun Y MK
B. B. Jlynuna : yueOHO-METOANYECKOE

nocoobue / B. B. Epemun, A. A. JIpo3nos, 1. B. Epemuna,

3. 1O. Kepumos. — M.: Jlpoda, 2017. — 104, [1] c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
https://edsoo.ru/rabochie-programmy/
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