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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE CpeaHEro ooOiero o0pa3oBaHUs
pa3zpabotana Ha ocHOoBe DepepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpazoBanun B Poccuiickoit ®enepanum», TpeOOBaHWN K pe3yibTaTam
ocBoeHUsl (eaepanbHON 00pa30BaTEIBbHOM MPOrPaMMBI CPEAHETO OOIIEero
obpazoBanus  (POIl  COO), npencrabieHHsix B DeaepanbHOM
rocyJiapcTBeHHOM oOpazoBarenibHOM crannapte COO, ¢ yuérom Konuenmuu
npenojaBaHuss  y4eOHoro  mpeamera «XuMus» B 00pa3oBaTEIbHBIX
OpraHU3aIUAX Poccuiickoi denepaunu, PEATU3YIOIINX OCHOBHEIE
oOpa3oBaTenIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJOXKEHUN «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepauun Ha nepuon Ao 2025 rogax
(Pacnopstxenue IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAX0J0B K pa3paboTKe MpOrpaMMbl IO XUMHUU, K ONPEIEIECHUIO
oOmielt crparerun OOydYeHHs, BOCHHUTAHUS W Pa3BUTHS  OOYyYaIONUXCS
cpenctBamu ydyeOHoro mpeamera «Xumus» ans 10-11 kmaccoB Ha 6a3oBOM
YPOBHE  COCTaBWJIM  KoOHUenTyaidbHble mnosnoxkeHus DdIrocC COO o
B3aUMOOOYCIIOBJIEHHOCTH LIE€NIeH, COJEp)KaHMsl, PE3yJbTaTOB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
o011eo0pa3oBaTeNbHON OpPraHU3aluu, SIBISETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYXXUT 3aBEpIIAIONIMM JTAllOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LETOCTHON CHCTEME XHMHYECKOro O0Opa3oBaHUs. OTH LEHHOCTH KacaroTcCs
MO3HAHUA 3aKOHOB TPHUPOABI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH
KyJbTYpPhl YENIOBEKA, a TaKXe€ JKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K
CBOEMY 3/I0POBbIO U MPUPOJHON cpejie. Peanusyercs xumMmuueckoe o0pa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUSI CpPeACTBAMHU
y4eOHOTO mpeaMera «XUMHUS», COJACPKAHUE U TOCTPOCHHE KOTOPOTO
OTIpeJIeNICHbl B MpOrpamMMe M0 XUMHUU C YUYETOM CIeUu(PUKN HAYKH XUMHUH, €€
3HAYEHUS B MO3HAHUM MPUPOILI M B MaTEPUATILHON JKU3HU OOIIECTBA, & TAKXKE C
y4€ToM OOIMX 1eJie W TPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHHE CHCTeMBbl cpeaHero ofmiero oOpa3oBanuss B  Poccuiickoi
denepanum.

XUMHUS KaK 3JIEeMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO POJib B
COBPEMEHHOW IMBWIM3allUM, B CO3JaHUM HOBOM 0a3bl MaTepHaIbHOU
KyJnbTypbl. OHa BHOCUT CBOWM BKJaJ B (POpPMHUpPOBAHHE PALMOHAIBHOTO
HAy4YHOTO MBINIJICHUS, B CO3/IaHWE IICJIOCTHOTO TMPEACTaBICHUS 00



OKpYKalOlIEeM MHpE KaK O €IWHCTBE MPUPOABI M YEIOBEKa, KOTOPOE
dbopmupyeTcss B XUMHUHM Ha OCHOBE IIOHMMAaHHS BEIIECTBEHHOI'O COCTaBa
OKPY’KaIOLIEro MUpPA, OCO3HAHMS B3AMMOCBSA3U MEXIY CTPOCHHEM BELIECTB, UX
CBOMCTBaMHU U BO3MOXKHBIMH 001aCTSIMU IPUMECHEHHUS.

TecHO B3aMMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMU HAyKaMH, XHUMUS
CTaJla HEOThEMJIEMON YacThIO MHUPOBOW KYJIbTYPhl, HEOOXOJIMMBIM YCIOBHUEM
YCHEHIHOTO TPYyJAa U KU3HHM Kaxaoro wieHa oduiectBa. CoBpeMeHHas XUMUs
Kak HayKa cO3uJaTeiibHas, KaK HayKa BBICOKMX TEXHOJIOTUM HAmpaBlICHAa Ha
pemieHre ria00aJbHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHUS YEJIOBEYEeCTBA —
CBIPbEBOM, DSHEPreTUYECKOW, TMHUILNEBOM, HKOJIOTHYECKONM O€30MacHOCTH U
OXpaHBbI 3/I0POBBSI.

B cootBeTcTBUM C OOIIMMH LEISIMU M NPUHLUIIAMH CPEIHEr0 OOIIEro
oOpa3zoBanusi cojaepxkanue mnpeamera «Xumus» (10-11 kmaccel, 6a30BbIi
YPOBEHb W3YUYE€HUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO
MOJATOTOBKY  OOYy4YalIIMXCs,  HEOOXOAMMYKH) UM ISl BBIPAOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHUS B KU3Hb COLMYMa,
NPOJODKEHUS OOpa3oBaHHMsl B  pPa3lWYHBIX O00JAcTsIX, HE CBS3aHHBIX
HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsitolIUMUA  TIpeAMETa «XUMHUSD» SBISIOTCS  0a30BbIe KypChl —
«Opranuyeckas xuMusi» U «OOmas U HEOPraHWYyecKas: XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEP)KaHHUsSI KOTOPBIX SBJSIOTCA OCHOBBI 0a30BOM HayKHu:
CUCTEMAa 3HAHUU [0 HEOPTraHWYECKOW XUMUU (C BKIIFOUEHUEM 3HAHUI 13 0011Iei
XUMHUU) U OpraHudeckoil xumuu. @opMUpoBaHUE JaHHOW CUCTEMbl 3HAHUH MIPU
U3yYeHUH TIpelIMeTa OO0ECHeUYMBAET BO3MOXHOCTh PACCMOTPEHUSI BCErO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHSTHIL, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepxanusi KypcoB — «Opranudeckast xumusi» u «OO1mas u
HEOpraHW4ecKas XUMUs» cHOpMUpOBaHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K H3Y4YEHHI0 Y4YeOHOro marepuana U oO0ycIOBJICHa
HUCTOPUYECKH OOOCHOBAHHBIM  Da3BUTHEM 3HAHUW HA  ONpeeIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XWUMHH BEIIECTBA
paccCMaTpHUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUH CTPOECHUS OPraHUYECKHUX
COCOMHEHUN, a TaKXe Ha YPOBHE CTEPEOXUMHUYECKMX U DIECKTPOHHBIX
NpeCTaBlIeHU O cTpoeHuu BemiecTB. CBepeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAKOTCS B Pa3BUTUM — OT YIVIEBOJAOPOAOB JO  CIOYKHBIX
OMOJIOTMYECKH AaKTUBHBIX COEIMHEHHH. B Kypce opraHmdyeckoil XuUMHUU
MOJy4yaloT pa3BUTHE C(OPMHUpPOBAHHBIE Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs TEPBOHAYAJBHBIE TMPEACTABICHUS O XHUMHYECKOW CBS3H,



KJIacCU(UKAIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
WX CTPOCHUS, O XUMUYICCKOHN peaKInu.

[Tonq HOBBIM yrjoMm 3peHUsS B TpeaMeTre «XuMus» 0a30BOTO YPOBHS
paccMaTpUBAETCS M3YUYEHHBI HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUUECKH MaTepuan U (HaKTOJOTUYECKHE CBEJACHHS O BeEIIeCTBaX U
XUMUYeCcKoi peakiuu. Tak, B 4acTHOCTH, B Kypce «O011as 1 HeopraHudeckas
XUMUS» OO0YyYaIoIUMCS TPEAOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETHYECKUX U  METOJO0JOTHUYECKUX
MO3UIIUN, TIIy0)Ke MOHATh UCTOPUYECKOE M3MEHEHHE (PYHKIUN ATOr0 3aKOHA —
oT 00o001IaroIel 10 00BACHSIONIEH U MPOTHO3UPYIOIIEH.

Enunas cucrema 3HAaHMM O Ba)XXHEHMIIMX BEIIECTBAaX, HX COCTaBe,
CTPOEHWH, CBOMCTBAX W NMPUMEHEHWHU, a TAKKE€ O XUMUYECKUX PEaKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnojHsercs B kypcax 10 m 11
KJIACCOB DJIEMEHTaMHU COJIEpPXKAaHUS, WMEIOIMMMH KYyJIbTYPOJIOTHUECKUI U
MPUKIIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHWMAHHUIO B3aWMOCBSI3H
XUMUU C JPYTHMH HayKaMW, PAacKphIBAlOT €€ poJib B TO3HABATEIBHOW U
MPAKTUYIECKON JEATETLHOCTH YEJI0OBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHUS
K TIpOIlECCY TBOpUYECTBa B OOJACTH TEOPUU M MPAKTHUUECKUX MPHIOKECHUN
XUMHUH, T[IOMOTAIOT BBITYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOjeMaxX, CBS3aHHBIX C XHMHEH, KPUTHUCCKU
OCMBICTTUBATh WHOOPMAITMI0O W TPUMEHITh €€ Ui TIONOJIHCHHUS 3HAHWMH,
pEIICHUS] HMHTEIUICKTYaIbHBIX W JKCIEPUMEHTAIBHBIX HCCIIEI0BATEIHCKIX
3amay. B memom copepkanue ydueOHOTO mpeaMera «XUMHs JaHHOTO YPOBHS
U3y4YeHUs]  OPUEHTUPOBAHO  Ha  (GOpMHUpOBAHHME Yy  OOydYarolUXCs
MUPOBO33PEHYECKOM OCHOBBI JI1 MOHUMaHUS GUIOCOPCKUX UACH, TAKUX Kak:
MaTepuaibHOE  €JAMHCTBO HEOPraHMYECKOr0 W  OPraHMYecKOro  MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh
NPUPOAHBIX SIBICHUN MyTEM SKCIEPUMEHTA M PEIICHUS MPOTUBOPEUUN MEXKY
HOBBIMH (paKTaMH M TECOPETHUYCCKHUMHU TIPEIMOCHUTKAMH, OCO3HAHUE POJI XUMHUHU
B PpEUIEHUU OHKOJOTMYECKUX MpolJieM, a Takke MpodseM cOepeXeHUs
DHEPTreTUYECKUX PECYPCOB, CBHIPhS, CO3JAHUS HOBBIX TEXHOJOTHH U
MaTepHaoB.

B nmiaHe pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHS M COLMAIIM3AINU
OoOy4JaroIuXxcss MPUHATBIE TPOTPAMMONM IO XMMHH TOAXOABI K OINPEACICHUIO
COJIEp’KaHMsI W TMOCTPOEHUS TMpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHUE
VHUBEPCAIBHBIX YUYEOHBIX JCUCTBUHM, HMEIONMX 0a30BO€ 3HAYCHUE IS
pPa3NUYHBIX BHUJOB JCSATEIBHOCTU: pEIICHUS MpolsieM, TMOUCKa, aHalu3a U
0o0paboTkn  WHQOpMAIUK, HEOOXOAMMBIX JUISI  MPUOOPETEHUS  ONBITA



NPAKTUYECKON U HCCIIeOBATENbCKON JEATEeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B IMO3HAHWUU XUMUH.

B npakTuke mpemnojaBaHus XMMHM KaKk Ha YPOBHE OCHOBHOI'O OOUIEro
oOpa3oBaHMs, TaKk W Ha YPOBHE cpeaHero oOmero oOpa3oBaHus, MPU
OTIPEJICTICHUH COJIEPKATEIbHOW XapaKTePUCTUKU IIeJIe W3ydeHHs MpeameTa
HalpaBJICHUEM TIEPBOCTEIICHHOM 3HAYUMOCTH TPAAUIIMOHHO TMPU3HAETCS
dbopMUpOBaHUE OCHOB XHMMHUYECKOW HAyKH Kak O00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHUSI, MPAKTUYECKON JESATEIbHOCTH 4YEJIOBEKAa M KaK OJHOrO U3
KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C METOAMYECKON TOYKM 3PEHUSI TAKOUN
NOJIXO0J K ONpENeNieHUI0 LeNied U3y4YeHHs TMpeaMera SBISETCS BIIOJHE
OMpaBJaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHMs IJIaBHBIMU IEISIMUA M3Yy4YEHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) sIBASIIOTCS:

e (opmMupoBaHuE CHCTEMBbl XUMHYECKHMX 3HAHUNW KaK BaKHEHIIeH
COCTaBJISIIOIICH €CTeCTBEHHO-HAyYHOM KAapTUHBI MHpPa, B OCHOBE
KOTOpPOM JIeKAT KIIIOUEBbIC TMOHSTHS, (yHIAMEHTAJIbHBIE 3aKOHBI H
TEOPUU XHMHUHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHHUE U TTOHUMAHHUE
CYIIHOCTH JOCTYITHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO XapakKTepa,
O3HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBIICHUS,

e (¢opMHUpOBaHHWE U PaA3BUTHE TMPEACTABICHUNA O HAYYHBIX METO/aX
MO3HAHUSL BEHIECTB M XUMHUYECKUX PEAKIUM, HEOOXOAUMBIX MJIs
NpUOOpPETeHUS YMEHUW OPUEHTHUPOBATHCSI B MHPE BEIIECTB U
XUMUYECKUX SIBIICHHUM, UMEIOIINX MECTO B MPUPOAE, B MPAKTUUECKOU U
MOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHMH M CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C
HaOdIOJIcHWeM U OOBSICHEHHEM  XHMHUYECKOrO0  JKCIIEpUMEHTA,
coOJTI0ICHUEM TTPaBHII 0€30IMaCHOTO OOPAIIICHHS C BEIISCTBaMHU.

Hapsimy ¢ aTuM, conep:kaTellbHas XapaKTepUCTUKA Ieled W 3ajay
M3YyUYeHHUs TMpeaMeTa B MporpaMMme Mo XMMUU YTOYHEHa M CKOPpPEKTHUpOBaHa B
COOTBETCTBHUM C HOBBIMH TNPHUOPUTETAMHU B CHUCTEME CPEIHEro oOIlero
oOpazoBanus. CerojHsi B MPENOIaBaHUN XUMHH B OOJBIICH CTETICHH OTAAETCS
MpEeANOYTEeHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJIep)KaHHs  O0OydeHwus,
OPUEHTHUPOBAaHHOW Ha TMOJrOTOBKY BBIMYCKHMKa 00II€00pa30BaTeIbHOM
OpraHu3alliM, BIIAJEIOIIEr0 He HaO0OpoM 3HaHUW, a (YHKIMOHAIBLHON
IPAMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOTO MOJTYUYEHUS 3HAHUI
Y IPUMEHEHUS UX B PEaIbHOM KU3HU JI PEUICHUS MPAKTUYECKUX 3aa4.

B cBs3u ¢ 3TUM mpu U3y4YeHUH mpeameTa «XUMHUs» JOMUHHUPYIOLIEe
3HauYEHUE MPUOOPETAIOT TAKKUE LIENU U 3a]]a4H, KaK:



aganTanus oOydYaromuxcss K YCIOBUSM JUHAMHYHO Pa3BUBAIOIIECTOCS
Mupa, (OPMUPOBAHHWE HWHTEUICKTYaJIbHO PpAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0,  COTPYAHUYECTBY,  CaMOCTOSTEILHOMY  TMPUHSATHIO
IPaMOTHBIX PEIIEHUH B KOHKPETHBIX >KMU3HEHHBIX CHUTYaIlMsIX, CBSI3aHHBIX C
BEIIIECTBAMU U UX IPUMEHECHHUEM;

dbopmupoBaHHEe Y OOYYarONIUXCS KIIOUEBBIX HABBIKOB (KITIOUEBBIX
KOMITCTCHIINI), WMCIOINX YHUBEPCAIBHOE 3HAYCHHE /I Pa3IUYHBIX BHJIOB
NEATCIBPHOCTA:  pEIIeHUs TMpoOjeM, TIOHWCKa, aHaim3a U  o0paboTKHu
nHpopManuu, HEOOXOAUMBIX JUIsI TPUOOPETCHHS ONbITa JICATEIHLHOCTH,
KOTOpasi 3aHMMAeT BAXKHOE MECTO B MO3HAHWUU XHWMHH, a TaKXKe I OLICHKU C
MO3ULIUNA DKOJIOTMYECKOW O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U
XUMHUYECKUX MPOIECCOB HA OPTAaHU3M YEJIOBEKa U TIPUPOTHYIO CPEY;

pPa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM O0O0ydYaromuxcs: CIHOCOOHOCTH CaMOCTOSITEIBLHO IpHOOpeTaTh
HOBBIC 3HAHUS 10 XUMHUHU B COOTBETCTBHUHU C >KM3HEHHBIMH TOTPEOHOCTSIMH,
HCITOJI30BaTh COBPEMEHHBIC WH(OPMAIIMOHHBIE TEXHOJOTHU I TOWCKA U
aHanu3a Yy4eOHOW W HAYYHO-TIOMYJAPHON WH(POpPMANUA XHUMHYECKOTO
CoJIepKaHUS;

dbopMupoBaHHE U pa3BUTHE Y OOy4YarOIIMXCS AacCOIMATUBHOTO U
JIOTUYECKOTO MBIIIIEHUs, HAOJI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOJWMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU U
MIPOBEICHUH XUMHUYECKOTO IKCTIEPUMEHTA;

BOCIIUTAHWE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHUCTHYECKON
HAIPaBJICHHOCTH XHWMHH, €€ Ba)XKHOH POJIM B PEIICHUM TI00AIBHBIX MPOOJIEeM
PaIMOHAIBHOTO TIPUPOJIOIIOIB30BAHUS, TTOMIOJTHCHHS YHEPTETHICCKUX PECYPCOB
M COXpaHEHUS TPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH
OEpe)KHOTO OTHONICHHWS K TPUPOJIE M CBOEMY 370POBBIO, a TaKke
pUOOpPETeHHST ONbITa HCIIOIb30BAHUS TMOJYYCHHBIX 3HAHUM IS TPUHSATHS
I'PaMOTHBIX PEIICHUHA B CUTYAIIUSX, CBA3aHHBIX C XUMHUYCCKUMHU SBJICHUSMU.

B yueObHOM miiaHe cpegHero oOmero oOpa3zoBaHUs MPEAMET «XUMUS»
0a30BOTO YpOBHS BXOJWUT B COCTaB NpenMeTHOW obiactu «EctecTBeHHO-
HAyYHbIE TIPEIMETHI.

OO0miee 9yuCaO0 4YacoB, OTBEAEHHBIX ISl U3YUEHUs] XUMHUH, Ha 0a30BOM
YpOBHE cpeiHero od1iero oopazoBanusi, coctapiset 68 yacon: B 10 kinacce — 34
yaca (1 gac B Hegemnro0), B 11 knacce — 34 gaca (1 gac B Heemo).



COIEPKXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

TeopeTrnyeckne 0CHOBbI OPraHUYECKON XUMMH

IIpenmer opraHnyecKkor XUMUHU: €€ BOSHUKHOBECHUE, PA3BUTUE U 3HAUCHUE
B IOJIYYEHHHU HOBBIX BEIIECTB M MATEPHUATIOB. T€0pHUs CTPOCHUS OPraHUYECKUX
coenuHeHud A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHbIE
(dbopMyIIbl OPraHMYECKUX BEIIECTB. [ OMONIOTHs, N30MEpHsi. XUMUYECKAs CBA3h
B OPraHMYECKHX COCIMHEHUSIX — OJIUHAPHBIE U KPaTHBIE CBSI3H.

[IpeacraBnenre 0  KilaccM(UKAUMKM  OPraHUYECKUX  BELIECTB.
HomMenknaTypa opraHu4ecKux COeMHEHUN (CUCTEMATUYeCKas) U TPUBUAIbHBIE
Ha3BaHMs BaKHEUIINX MPECTABUTENEH KJIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHUs BELIECTB M HX IPEBPALICHUIL:
O3HAKOMJIEHHE C 00pa3liaMy OpPraHMYeCKHX BEUIECTB M MaTepuajlaMd Ha UX
OCHOBE, MOJICIMPOBAHME MOJIEKYJ OPraHMYEeCKHX BEUIECTB, HAONIOJCHUE U
OMMCAaHWE JAEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUID OPraHUYECKUX
BEIIECTB MIPU HarpeBaHuu (IU1aBjieHUe, 00YTIIMBAaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOECHHUE, TOMOJIOTMYECKHU psia. MeTaH m 3TaH —
MPOCTEUINE TPEICTABUTEIN aKaHOB: (DU3MYECKHEe M XUMUYECKHUE CBOMCTBA
(peakiuu 3aMelleHuss U TOpPEHHUs), HaXOXKACHHE B NPHUPOJAE, IMOTyYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJOTHUYECKUN PSAd. DTUICH U MPOIUJIEH
— MPOCTEHIINE MPEJACTABUTENIN AJIKEHOB: (PU3MYECKHUE U XUMHYECKHUE CBOICTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THUApaTallMd, OKHUCICHUS H
NOJIMMEPU3ALINH ), IOTYYEHUE U TPUMEHEHHE.

Ankaauensl: Oyraauen-1,3 u meTunoOyraauen-1,3: cTpoeHue, BaXHeHIne
XAMUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIum). [Tonyuenue
CUHTETUYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUU Ps/I.
ALleTWIIEH — TPOCTEHIIMN MpPEICTaBUTENb aJKUHOB: COCTaB, CTPOCHHUE,
dbusnyeckue W XMMHYECKHME  CBOMCTBA  (peakuuu  TUAPUPOBAHUS,
rajloreHUpPOBaHMUS, THIpATALIUK, TOPEHUS), TOJTYUYEHUE U IPUMEHEHUE.

Apensl. benzon: cocras, cTpoeHne, GU3NIECKUE U XUMHUYECKUE CBOMCTBA
(peakiuu TaJOTeHUPOBAHUS W HUTPOBAHUS), TOJyYE€HHWE W MPUMEHEHUE.



Tonyon: cocmae, cmpoenue, pusuyeckue u Xumuueckue ceoucmea (peaxyuu
2aN102eHUPOBAHUST U HUMPOBAHUs), NOJYy4YeHue u npumeneHue. TOKCUUYHOCTH
apeHoB. ['eHeTHuecKas CBS3b MEXIY YIVIEBOJOPOJAMH, HPUHAJICKAIIUMH K
pPa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHHUKHU YIJIEBOAOPOAOB. IIpUpOaHBIN ra3 W MHOMyTHbIE
HedTauble Ta3bl. HedTh 1 € mpoucxoxaenue. CrnocoObl nepepadboTku HEPTH:
MEPErOHKa, KPEKUHTI (TEPMUYECKUH, KaTaIUTUYECKHil), muponu3. [IpomykTbl
nepepadoTki HePTH, WX NPUMEHEHHE B TMPOMBIIUICHHOCTY W B OBITY.
Kamennslii yrosiabs 1 IpOAYKTHI €ro nepepadoTKy.

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALICHUI:
O3HAKOMJIEHHME € OO0pa3luaMu IJIacTMacC, KaydyKOB M PE3WHBI, KOJJIEKIUU
«Heptp» u «Yromb», MOJIEIUPOBAHME MOJEKYJ YII€BOAOPOIOB U
rajJlOreHONPOU3BOIHBIX, IPOBEICHUE OPAKTUYECKOW palboThl: MOJIy4YEeHHE
ATUJIEHA U U3YUYEHHE €TO CBOWCTB.

Pacuérnrble 3amaun.

Boluncienuss mo ypaBHEHUIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKUUU 110 H3BECTHBIM
Mmacce, 00bEMY, KOJUYECTBY OJHOIO M3 MCXOIHBIX BEUIECTB WJIM HPOAYKTOB
peakiun).

Kucaopoaconepxamme opranuieckue coeJuHeHUs

[IpenenbHble OMHOATOMHBIE CHHUPTHI. MeETaHON W 3TaHOJ: CTPOEHHE,
busznyeckue M XMMHYECKHE CBOWMCTBA (pEaklMU C aKTUBHBIMU METaJlIaMH,
raJIOr€HOBOJOPOAAaMH, TOPEHHE), NPHUMEHEHHE. BOIOpOAHBIE CBS3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIelicTBHE METaHOJIa M ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHoroaToMHble CHUPTHL. ODTWICHIVIMKOIb M TJIHUIEPUH: CTPOECHHUE,
dusznyeckue M XMMHUYECKHE CBOWCTBA (B3aMMOJACWCTBHE CO IIEIOYHBIMU
MeTaJUIaMH, Ka4eCTBEHHAsl Peaklds Ha MHOTOaTOMHbIE CIIUPTHI). JleiicTBue Ha
opraHusM yenoBeka. [[puMeHneHre rimuuepuHa u STUICHTJIMKOIIS.

@deHoJ: CTPOCHHE MOJEKYJbl, (U3MUYECKHME M XWMHUYECKHE CBOWCTBA.
Tokcuunocts (penosna. [Ipumenenue denona.

Anpnernnpl U kemowsl. DopManmpaeruy, aneTaabIeruia:  CTPOCHHE,
¢duznyeckue U XMMUYECKUE CBOMCTBA (peakuu OKUCICHHSI U BOCCTAaHOBIICHUS,
KayeCTBEHHBIE PEAKIUH), TOTyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeleNbHble KapOOHOBbIE KHCIOTh.. MypaBbuHasg H
YKCYCHAasl KUCJIOTBI: CTpOEHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA,
oOmue I Kjlacca KHCIOT, peakiusi dTepuduKaiu), TOJy4YeHHEe U
npuMeHeHne. CTeapuHOoBasi U OJIEMHOBASI KUCIIOThI KaK MPEACTABUTENH BBICIINX



KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE IEUCTBUE.

Crnoxuple >Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [muponus
cnoxHbiX dhupoB. Kupwel. [mapomus xupo. IIpuMeHenune KHUPOB.
buonornueckas posib 5KUPOB.

VYrneBoapl: cocraB, KilaccupuKauus —yriieBogoB (MOHO-, JH- U
nonucaxapunabl). [roko3a — mOpocTedimuii MoHOcaxapuja: OCOOCHHOCTH
CTPOCHHSI MOJIEKYJIbI, (PU3NUYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE C
ruapokcugom meau(1l), okucnenne ammuadyHbiM pacTBopoM okcuza cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHHUE TIIFOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, TPUMEHEHHE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kKak npupoaHbie nonuMmepsl. CTpoeHHe Kpaxmaia u
ueuToa03bl.  PU3nMYecKre W XUMHUYECKHE CBOMCTBA Kpaxmasia (THUIIPOJIH3,
KauyeCTBEHHAs PEAKIIHs C HOJIOM).

OKCnepUMEeHTAIbHbBIE METOAbl M3YyUYEHHUs BEHIECTB W UX MPEBpalllCHH:
MIPOBE/ICHNE, HAOJIOIEHUE U ONMUCAHUE JIEMOHCTPAI[MOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KAUECTBEHHbIE PEAKIUN OJHOATOMHBIX CIUPTOB (OKUCIEHUE 3TAHOJA
okcusioM meau(Il)), MHOrOaTOMHBIX CIHPTOB (B3aUMOAEHCTBHUE TIIIMUEPUHA C
ruapokcugom Meau(ll)), anbaerusoB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM
okcuga cepedpa(l) u runpoxcuaom memu(ll), B3aumopeiicTBUE Kpaxmala C
MOJIOM), TMPOBEACHUE MPAKTHUYECKOW pabOThl: CBOMCTBAa pPacTBOpa YKCYCHOMH
KHUCJIOTHI.

PacuérHble 3anaumn.

Boluncnenuss mo ypaBHEHUIO XMMHYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBAa HCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJTUYECTBY OJHOTO M3 MCXOIHBIX BEUIECTB WM MPOAYKTOB
peakiun).

A3oTcozepxane OpraHn4ecKue COeIMHEHMS.

AMUHOKHCIIOTBI ~ Kak  aM(OTepHble  OpraHMYeCKUe  COCAMHEHUS.
®u3znyeckrue U XMMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpUMEpPE TIMLMHA).
buonornueckoe 3HaueHne aMuHOKHUCIOT. [lenTuabr.

benku kak npupoaHbIe BBICOKOMOJIEKYJIApHbIE coequHeHus. [lepBuunas,
BTOpUYHAs M TPETUYHAS CTPYKTypa OENKOB. XMMHUYECKHE CBONCTBA OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHbIE pEaKIIMU Ha OEIIKH.

DKCHepUMEHTAIbHBIE METOAbl M3YyUYEHHs BELIECTB U UX MPEBPAILCHHIA:
HaOJIOZICHUE M OMHMCAHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OeIKOB
IIPY HarpeBaHWU, IBETHHIE PEAKIIUU OEIIKOB.

BricokoMoJIeKyJIApHBbIE COeIMHEHU S



OCHOBHBIE TIOHSATUSA XHMHUU  BBICOKOMOJIEKYJISIDHBIX  COEIMHEHMI:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPU3ALMNHU, CPEIHSA
MoJIeKyJispHass Macca. OCHOBHbIE METOJAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEAMHEHUN — MTOJMMEPU3ALMS U OJIMKOHICHCALIHS.

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALICHUIL:
O3HAKOMJIEHWE C oOpa3llaMy MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanusa MeXNpeaIMETHBIX CBS3€H IPU H3YYEHUU OPraHUYECKOU
xumuu B 10 Kjacce OCYHIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBCHHO-HAYYHBIX TMOHSATHUM, TAK W TOHATUH, SBJISIOIIUXCS CUCTEMHBIMHU
JUISL OTZIENIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TIOHSATHUSA: SBJIEHWE, HAY4YHBIM (DaKT,
TUI0Te3a, 3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccU(UKaIus, MePUOIUIHOCTD,
Ha0JII0/IEHHE, U3MEPEHHE, SKCIIEPUMEHT, MO/ICJIMPOBAHUE.

@u3uka: Marepus, OSHEpPrus, Macca, aTroM, OJJEKTPOH, MOJIEKYJIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3NYECKUE BETUINHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusM, 6uocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJIOTUYECKH AKTUBHBIE BellecTBa (OENKH, YIJIEBOIBI, JKUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE TOPOJBI, TOJE3HBIE HCKOMAEMEIE,
TOILIUBO, PECYPCHI.

TexHoJIOrus: MNUILEBbIE MPOAYKThI, OCHOBBI PAallMOHAIIBHOTO NHUTAHUA,
MOIOIIIME CPENICTBA, JIEKAPCTBEHHBIE 1 KOCMETUYECKHE MPENapaThl, MaTEPHUAIIBI
13 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHU

XUMUYECKUM 3JeMEeHT. AToM. Sapo aToma, H30TOMNbBlL. JIEKTPOHHAas
000JI0uKa. DHEPreTUYeCKue ypOBHHU, TOAYPOBHU. ATOMHbBIE OpOUTaNH, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpe/iesieHUs SJIEKTPOHOB M0 OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

Ilepuonnueckut 3akoH wu llepmogmueckas cucTeMa XHUMHUYECKHX
sanementoB JI. WM. MenaeneeBa. CBsA3p MEPUOAUMYECKOrO 3aKOHA U



Ilepuonnueckoin cucreMbl xumuyeckux diemeHtoB JI. M. Menneneesa c¢
COBPEMEHHOW TEOpHEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMUMHYECKUX 3JIEMEHTOB U O0Opa3yeMbIX WMH TMPOCTHIX M CIOKHBIX
BEILIECTB MO TpyIlaM W NepuoaaM. 3HAYEHUE NEPUOJMYECKOTO 3aKOHA B
Pa3BUTHUH HAYKHU.

Ctpoenue BemecTBa. XHMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBSI3U
(KoBaJIeHTHAsl HEMOJISIPHAS U TIOJISIpHAsl, HOHHAs, MeTa/Inueckas). MexaHu3Mbl
oOpa3oBaHMS KOBAJICHTHOM XWUMHUYECKOW CBsi3M (OOMEHHBI W JIOHOPHO-
akuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTb. DNEKTPOOTPUIIATENEHOCTD.
Crenenb okuciieHus. IoHbI: KAaTHOHBI U AaHUOHBI.

BemectBa MONEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHS. 3aKOH
MOCTOSHCTBA COCTaBa  BEIIECTBA. [HMbl  KPUCTAJUIMYECKUX  PEUIETOK.
3aBUCUMOCTb CBOMCTBA BEUIECTB OT TUIA KPUCTAIUNIMUECKON PEIIETKH.

[Tonarne o nucnepcHbIX cuctemMax. VICTUHHBIE W KOJIOWIHBIE PACTBOPHI.
MaccoBast 1071 BEILIECTBA B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKMX  COEAUMHEHUM. Homenknarypa
HEOPraHMYECKHX BELIECTB. | €HeTHYecKkas CBsI3b HEOPraHWYECKUX BEIIECTB,
MPUHAICKAIUX K PAa3JIMYHBIM KJIaccaM.

Xumuueckass peakuus. Krnaccudukamuss XUMHUECKMX peakiuid B
HEOPraHUYE€CKOW M OPraHMYeCKOM XMUMHUHU. 3aKOH COXPAHEHHS] MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILLICHUS SHEPTUU TP XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT PAa3JIUYHBIX  (HAKTOPOB.
OOpatumbie peaknuu. XUMHYECKOe paBHOBecue. DakToOpbl, BIUAIOINIME Ha
COCTOSIHME XuMH4eckoro paBHoBecus. [Ipunuun Jle [latense.

OnekTponuTuueckass aucconuanus. CUIIbHBIE W CJIa0ble AJIEKTPOJIUTHI.
Cpella BOJHBIX pacTBOPOB BEIIECTB: KUCIAs, HEUTpalibHAsl, I11eJI0YHA.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUIL:
neMoHcTpanus tadnaun «llepuoanueckas cucremMa XMMHUYECKHX deMeHTOB [l.
N. MenaeneeBay, n3ydeHrue Mojiesield KpUCTAUIMUYECKUX PEIIETOK, HAOII0ICHHE
M OIMCaHWE JEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OMBITOB (pa3IOKEHUE
MIEpOKCUJAa BOJAOPOJA B NPUCYTCTBUU KaTaau3aTopa, OIPEIACICHUE CpEelbl
pPacTBOpPOB BEIIECTB C IOMOIIbIO YHUBEPCAIBHOTO WHAMKATOPA, pPEaKUuu
MOHHOTO OOMEHa), MPOBEJACHUE MPAKTHUECKON paboThl «BiusiHUE pa3IMUHbIX
(haKTOPOB Ha CKOPOCTh XUMUYECKON PEAKITUNY.

PacuérHble 3anaumn.



Pacuérel 10 ypaBHEHUSM XHMHYECKHX pEaklMil, B TOM 4YHCIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C MCIOJIb30BAHUEM MOHATHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemeranner. Ilonoxenne HemeramnoB B Ilepuoguueckoi cucreme
xumuueckux snemeHToB JI. M. MenpaeneeBa u 0COOEHHOCTH CTPOCHHSI aTOMOB.
®dusnyecKkue CBONCTBA HEMETAIJIOB. AJUIOTPOIHUS HEMETAIJIOB (Ha MpUMEpE
KHCIIOpoa, cephbl, pochopa u yriepomaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIIUX HEMETAIIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yrimepoga W KpEeMHHUS) M UX  COCIUHEHUN  (OKCHJOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOAHBIX COSIUHEHUN ).

[IprMeHeHnE Ba)KHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramisl. [lonoxenune metamioB B [lepuoguueckoi cucTeMe XUMUYECKUX
anementoB JI. W. MenneneeBa. OCOOEGHHOCTH CTPOCHHUS DJIECKTPOHHBIX
o0osouek aToMoB MeTauioB. O0mue Guzndeckue cBoiicTBa MeTamuioB. CriaBsl
METAJIIOB. DJIEKTPOXUMHYECKUN PSJI HAIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATPUH, KaJIMM, KaJbIIHii,
MarHui, aJlOMUHUH, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUM.

OO6mume crocoObl Mmoy4eHus: MeTayjioB. [IpuMeHnenrne MeTaioB B ObITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHsS] BEUIECTB U MX MPEBPALICHUI:
M3YUYCHHE KOJUIEKIUU «MeTallyibl ¥ CIUIaBbl», 00pa3lioB HEMETAIJIOB, PEIICHUE
AKCIIEPUMEHTAJILHBIX 3a/1a4, HAONIOJACHUE M OMHCAHHE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJEHCTBHE THUAPOKCHAA  AIOMUHHUS  C
pacTBOpaMH KHCJIOT M IIEJOYEH, KAYECTBEHHBIE PEaKUUM Ha KaTHOHBI
METaJLJIOB).

PacuérHble 3anaumn.

Pacuétel Macchl BelecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIM 00BbEMY OJHOTO U3 yYACTBYIOIIUX B PEAKIIUM BEIIECTB,
pacu€rbl mMacchl (00BbEMA, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIIU
OJIHO U3 BELIECTB UMEET IMTPUMECH.

XuMus 4 )KU3Hb

Ponb xumun B 00ecniedyeHNH IKOJIOTMYECKOM, IHEPreTHYECKON U MUIIEBON
0€30MacHOCTU, pa3BUTUM MeIUIIUHBL. [[OHITHE O HayYHBIX METO/AaX MO3HAHUS
BEIIECTB U XUMHUYECKHUX PEAKIIHM.

[IpencraBnennst 00 OOMMX HAYYHBIX NPHUHIMIAX MPOMBIIIICHHOTO
MOJIyYEHHUS] BAXKHEUILIUX BEILIECTB.



UYenoBek B MHpE BELIECTB M MATEPHUANIOB: Ba)XHEHIINE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepHalbl JUIsl JJIEKTPOHUKH, HAHOMATEpHUaibl, OPraHUYECKUE U MUHEPAIbHbIE
yaoOpeHus.

XUMHSL U 300pOBbE YEJIOBEKA: MpaBUJIa KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBwia 0OE30MacCHOr0 HCIOJIb30BaHUS MPENnaparoB OBITOBOM
XUMHUH B TOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzammst MeEXNpeaMETHBIX CBS3€M MpPU  HU3y4YCHHH OOmed u
HEOpraHndeckon xumMuu B 11 Kiacce OCylIecTBIIETCS YEPE3 HMCHOJIb30BAHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK W TOHSATUMN, SIBISIOLIUXCS
CUCTEMHBIMH JIJIS1 OTJIETBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHbIM (akT, TUIOTE3a, 3aKOH,
Teopusi, aHaiu3, CUHTE3, KiacCUUKaIMs, MEePUOJIUYHOCTh, HAOII0/ICHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®duzuka: Marepus, dHEpPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH,
WOH, HW30TOIl, pPaJUOaKTUBHOCTb, MOJIEKYJAa, 3HEPreTUYECKUN YpPOBEHBD,
BEUIECTBO, Te€J0, OOBEM, arperaTHoe COCTOSHHME BEILIECTBAa, (PU3MUYECKUE
BEJIMYMHBI U €UHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorusa: kinerka, opraHusM, -JKOocuUcTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEILLIECTB B OPraHU3Me.

['eorpadusi: MuHepanpl, TOpPHBIE TOPOJBI, IOJE3HbIE HCKOIMAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHomorus: XUMHYECKas MPOMBIIIJIEHHOCTb, METaJLTyprus,
MIPOU3BOICTBO CTPOUTENBHBIX MaTepHalioB, CEJIbCKOXO3SIICTBEHHOE
IIPOU3BOJICTBO, nuuieBas IPOMBIIIEHHOCTD, dapmarieBTHUYECKAS
IIPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETUYECKHUX IPENApaToB, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTepuasos, AIEKTPOHHAA MPOMBIILJIEHHOCTb,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHSA IIPOTPAMMBI 110
XUMUN  HA  BA3OBOM  YPOBHE  CPEJHEI'O  OBLUIEI'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS
OOy4YaroIIMMHUCS TPOrpaMM CpefHero oOluero oOpa3oBaHUs (JIMYHOCTHBIM,
METalpeMETHBIM M MpeaMeTHbIM). HayuyHo-meToauyeckoil OCHOBOW st
pa3paboTKy TIAHUPYEMBIX PE3yIbTaTOB OCBOCHHUS MPOTPAMM CPEAHETO OOIIETOo
o0pa30BaHUsl SBJISAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUM C CHUCTEMHO-AECATEIBHOCTHBIM IMOIXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS IMpeaMeTa «XUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJICTIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HaHHE OOYYAIOIIMMUCSA POCCUMCKOM TpaXKJaHCKOW UIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJIM4KMe MOTUBALIMU K 00YUYEHHIO;

LEJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEKJIEHUW JMYHOCTU Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKUX Tpaauluil 0a30BOl HayKu
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMUXCs PYKOBOACTBOBATHCS B CBOEH
JESTENbHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHU, MPUCYIIIMMH LETOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4YHME TPABOCO3HAHMS HKOJOTMYECKON KyJIbTYpbl M CIIOCOOHOCTH
CTaBUTb 1IEIU U CTPOUTH )KM3HECHHBIE TLJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMUS» JOCTUTAIOTCS B
€MHCTBE YYEOHOW U BOCIMTATENbHON JE€ATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U HJI€alaMi POCCUHUCKOTO TPAXKIAaHCKOTO OOIIECTBa, MPUHSATHIMU B
o011ecTBe HOPMaMU U MPaBUJIAMU MOBEACHMSI, CIIOCOOCTBYIOIMMU IpoLieccaM
CaMOITO3HAHUS, CaMOpPA3BUTHUS M HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
o0yyJarommxcs.

JIMYHOCTHBIE pPE3yJIbTAThl OCBOEHUS MpeaMeTa «XUMHUS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OMNBITA TO3HABATEIHLHON W TMPAKTHUUECKOU NEATEIbHOCTH
oOy4Jaronuxcs Mo peair3alii MPUHATHIX B 00I1IeCTBE IIEHHOCTEH, B TOM YHCIIe
B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMSL:



OCO3HaHUS  OOy4YalOIIMMHUCS CBOMX KOHCTUTYUMOHHBIX TIpaB H
00s13aHHOCTEH, YBAXKCHUS K 3aKOHY U MIPABOIOPSIKY;

MPEJCTABICHUSI O COIMAJIbHBIX HOPMAaX M MpaBUIAX MEXKIUYHOCTHBIX
OTHOIIICHUHN B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JEATEIBHOCTH NPHU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEIICHUH YUeOHBIX U MTO3HABATEIbHBIX 3a/1a4, BBITIOJTHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPWHUMATh MOTHBBI, HAMEPCHHUS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATN3€ PA3IUYHBIX BUIOB YUCOHOU JAESTEIHHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIICHHUS K HMCTOPUYECKOMY U HAay4dYHOMY HacCJEIUIO
OTE€UYECTBEHHON XMMUM;

YBaXXEHUSI K MPOIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUUECKOTO
NPUMEHEHUS] XUMHUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAyKH €CTh pe3yibTaT
JUTMTEIBHBIX HAOJIOJICHUHM, KPOIMOTIUBBIX JKCIIEPUMEHTAIBHBIX IOWUCKOB,
MMOCTOSTHHOT'O TPyJa YUYEHBIX U MPAKTUKOB;

MHTEpeca W MO3HABATEIbHBIX MOTHUBOB B MOJYYECHHH U MOCIEAYIOIIEM
aHanmu3e  WHPOpPMAIIMM O  TEPEJOBBIX  JIOCTHKEHHUSX  COBPEMEHHOM
OTE€UECTBEHHOW XUMUHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallUW, CBS3aHHBIE C XUMHUYECKUMH
SABJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUEHTUPYSACh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEJCHUE W MOCTYNKH CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBHI 3THUX
MIOCTYTKOB;

4) popMuUpPOBaHUSA KYJbTYPbI 3I0POBbS:

MMOHMMAaHUS I1IEHHOCTEW 370pOoBOro M 0Oe30macHoro olpasza JKH3HH,
HE00XOJAMMOCTH OTBETCTBEHHOIO OTHOILLIEHHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOmro/IeHusl MpaBuil Oe30macHOro OOpalleHusl ¢ BelecTBaMu B OBITY,
MOBCEAHEBHOM JKU3HU U B TPYAOBOMU JIEATEIHHOCTH;

MOHMMAHUSl I[IEHHOCTU TMPABUJI WHIAUBUIAYAIHHOTO M KOJIJIEKTUBHOIO
0€30MacHOro0 TMOBEICHUS B CHUTYAIUSX, YIPOXKAIOIIMX 3/0POBBI0O U KU3HU
JIIOJICH;

OCO3HAHMS  TOCJEACTBHM W  HENPUATUS  BPEAHBIX  IPHUBBIUEK
(ynmotpe0OieHus aaKkoroJisi, HAPKOTUKOB, KypEeHHS);



5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  Y4€OHO-HCCJIeI0BaTEIbCKON
AESITeNbHOCTHA, OOIIECTBEHHO TMOJIE3HOW, TBOPYECKOW M JPYrHX BHAAX
NEeSATENbHOCTH;

YCTAHOBKM Ha AaKTMBHOE Y4YaCTHE B PpEIICHHHM IMPAKTUYECKHX 3a/ad
COIMAILHOM HAIPaBJICHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YyYECHHUIO mpodeccuil pa3inyHOro poja, B
TOM YHUCJIE HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUUN 110 XUMHUH;

YBLKEHUS K TpPydy, JIIOASIM TpyAa HW  pe3yibTaTaM TPYyAOBOM
NEATENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBHAYaJbHOU TPacKTOPUU
oOpazoBaHus, Oyayiied npodeccun U peanusaliud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB € YYETOM JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHUU, HHTEPECOB
U TOTpeOHOCTEH O0IIIECTBA;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€JI€CO00Pa3HOr0 OTHOIIEHUSI K MPUPOJIE, KaK UCTOYHUKY
CYIIIECTBOBAHMUS )KM3HHU Ha 3€MIIE;

MOHUMAaHUS TJI00aJTBHOTO XapaKTepa KOJOTHUYECKUX MPOOJieM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLUAIIBHOU CPEJIbI;

OCO3HaHUSI HEOOXOIUMOCTH HCMOJb30BAHUS JOCTIKCHUN XUMUU IS
pELICHUsT BONPOCOB PAMOHAIIBHOTO MPHUPOJIONIOIb30BAHUS;

AKTUBHOTO HENPUATHS JECUCTBHUM, NPUHOCIIIMX BpEI OKpPYXKarollen
MIPUPOHON Cpenie, YMEHHUS TPOTHO3UPOBATh HEOIArOMPHUSATHBIE YKOJIOTHYECKUE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX JTEUCTBUN U MPEIOTBpPALIATh UX;

HaJW4usl PAa3BUTOTO  SKOJOTMYECKOrO  MBIIUICHUS, HSKOJOTHYECKOU
KYJbTYpbl, OIbITa JAESITEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS
PYKOBOJACTBOBAThCSI MU B MIO3HABATEIIbHOM, KOMMYHUKATUBHON U COLMAIIBHON
NPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTHUBHO MPOTHUBOCTOSTH HJICOJOTHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHeUPUKH XUMUU KaK HAyKd, OCO3HaHUS €€ pojiu B
dbopMUpPOBAHUM PALIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU II€JIOCTHOTO
MpeACTaBIeHUs] 00 OKPYXKaIOIIEeM MUPE Kak O €IMHCTBE MPUPOJIbI U YEIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
IPUPOJIHOTO PAaBHOBECHS;



yOSKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMUM IS COBPEMEHHOU
UMBWIN3ALHUU: B €€ TYMaHUCTUYECKOM HAINPABIECHHOCTH W BAaXXHOM POJIM B
CO3/JaHUM HOBOUM 0a3bl MaTepUAIbHOW KYJbTYpbI, PEIICHUU TIJI00aJbHbBIX
po0JIeM YCTOMYMBOTO Pa3BUTHS YECIOBEYECTBA — CHIPHEBOM, DHEPTETHUCCKOM,
NUIEBOM W DKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTUM  MEIAMIUHBI,
o0ecrieueHU YCI0BUN YCTIEITHOTO TPYyAa U SKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)kJ10T'0 YiIeHa OOIIIECTBA;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTH: IOHHWMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, HWCIOJB3yEeMbIX B  C€CTECTBEHHBIX  HAyKax, CIIOCOOHOCTH
UCIIOJIB30BaTh TIOJIydaeMble 3HAHUS JUIsl aHadu3a U OOBSCHEHMS SBJICHUM
OKPYXaIIIEr0 MUpa M MPOUCXOIAIIMX B HEM HU3MEHCHWH, YMEHHUS [I€JIaTh
000CHOBaHHBIE 3aKIIOYEHUS] HA OCHOBE HAY4YHbIX (DaKTOB U HMMEIOIIUXCS
JAHHBIX C LEJIBIO MTOJYYEHUS IOCTOBEPHBIX BHIBOJOB;

CITOCOOHOCTH CaMOCTOSITEILHO HKCITOJb30BaTh XMMHWYECKHE 3HAHUS IS
pelieHus MpooyieM B pealbHbIX )KU3HCHHBIX CUTYAIUsX;

MHTEpPECA K TO3HAHUIO U UCCIIE0BATENIbCKOU JIESITEIbHOCTH;

FOTOBHOCTM M CIOCOOHOCTHM K HENPEPhIBHOMY OOpa3OBaHUIO U
caM0o0Opa30BaHMUIO, K AKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 110 XHMHH B
COOTBETCTBHH C JKM3HCHHBIMH MOTPEOHOCTSIAMU;

HHTEpeca K  OCOOCHHOCTSM  TpyJda B  pa3IMuHbIX  cepax
po¢deCCUOHATIBHON JIEATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeMeTHbIC pe3ybTaThl OCBOCHHS yUEOHOTO MpeaMeTa «XUMUSD)
Ha YpOBHE CpPEIHEro o01ero o0pa3oBaHus BKIOYAIOT:

3HaUMMble 1 (QOPMHPOBAHHUS  MHPOBO33PCHUS  OOYYAIONMIUXCS
MEKIMCIIUTUIMHAPHBIC (MEKIIpeIMETHBIC) 0OIIIeHayYHbIS TTOHSITHS,
OTpaKaroIue IEJOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHEIU(UKY METOIOB
MO3HAHUS, WCIOJB3YeMBIX B E€CTECTBEHHBIX Haykax (MaTepus, BEIIeCTBO,
DHEPTHUsA, SIBICHHE, TPOIECC, CUCTeMa, HAy4YHBIA (aKT, MPUHIIUI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCIeIOBaHHME, HaAOIIOICHHE, H3MEPCHUE,
AKCIIEPUMEHT U JPYyTHE);

YHUBEPCAJIbHbBIC y4eOHBIC JefCTBUA (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC, PETYJATHBHBIC), oOecneunBarone (QopMHUpOBaHUE
(YyHKIIMOHATHFHOW TPAMOTHOCTH U COIMMAIEHON KOMIIETEHITUN 00yJarouXcs;

CITOCOOHOCTH oOyyJarommxcs HCII0IB30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MHPOBO33PEHUYCCKHE 3HAHUS W  YHHUBEPCAIbHBIC
y4eOHbBIC IEUCTBUS B MO3HABATEILHOW M COLIMAILHOM MPAKTHUKE.



MertanpeaMeTHbIE pe3ysibTaThl OTPAKAKOT OBJIAJCHHE YHUBEPCATbHBIMU
y4eOHBIMU  TMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJIATUBHBIMU
JIEUCTBUSIMU.

OBJialeHHe  YHMBEpPCAJbHBIMM  Y4eOHBIMH  TO3HABATEJIbLHBIMH
AEeUCTBUSMMU:

1) 6a30Bble JJOrH4YecKue JeCTBUSI:

CaMOCTOSITeTbHO  (OPMYJIMPOBATH U aKTyaJIM3UpPOBaThH  MPOOJieMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAeisaTh 1NN JACATEIbHOCTH, 3ajaBas MmapaMeTpbl U KPUTEPUU HUX
JTOCTHMKEHUSI, COOTHOCUTH PE3YyJIbTAThl JESATEIbHOCTH C MOCTaBJICHHBIMU
LEISIMU,

MCIIOJIB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTepHbIC MPU3HAKU MOHSATUM M YCTaHABIMBATH UX B3aMMOCBS3b,
UCIT0JIb30BaTh COOTBETCTBYIOIIUE TTOHSATHS JJII OOBICHEHUS OTIACIbHBIX (PaKTOB
Y SIBJICHUM;

BHIOMpaTh OCHOBAHUS M KPUTEpUM JUIsl KiIacCU(UKAIUU BEIIECTB U
XUMHYECKUX PEAKIIU;

YCTaHABJIUBATh IPUUYUHHO-CJICACTBEHHBIE CBS3U MEXKIY M3y4yaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE PaCCYXKIeHUsI (MHIAYKTUBHbBIC, IEAYKTHUBHBIC, IO
aQHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTH W MPOTUBOPEYHUSI B PaACCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

NPUMEHATH B  TPOIECCE TO3HAHUS, HCIOJb3yeMble B  XHMHUHU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJIETH, MPeoOpa3oBBIBaTh  MOJCIIbHBIC
MPEACTAaBICHUS] — XUMUYECKUH 3HAK (CHMBOJI) DJJIEMEHTA, XHUMHUYECKas
dbopmyna, ypaBHCHHE XHUMHUYECKOM pEakIud — TPU PEHICHUU YICOHBIX
MO3HABATEIbHBIX M TMPAKTUUECKUX 3aJ1ady, IPUMEHSATh Ha3BaHHbBIE MOJCIIbHBIC
MPEJCTABJICHUS JJIsI BBISBICHHUS XapAKTEPHBIX NMPU3HAKOB U3y4aE€MbIX BEIICCTB
Y XUMHUYECKUX PEaKIIUM.

2) 0a3oBbIe McCCIeI0BATEILCKUE 1eHCTBHSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKHUX
peaKiuu;

dbopMynMpoBaTh [EJIM W 3aJadyd  HUCCJIEJOBaHUS, HCIIOJIb30BaTh
MOCTABJICHHBIC U CAaMOCTOSITEIFHO CPOPMYTUPOBAHHBIE BOMPOCHl B KaueCTBE
WHCTPYMEHTA MO3HAHUSA U OCHOBBI JJIsI POPMHUPOBAHUSI TUMIOTE3HI MO MPOBEPKE
MPAaBUILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUH;

BJIaJICTh HABBIKAMU CaMOCTOATEJILHOIO IUUJITAHUPOBAHUS W TPOBEIACHUS
YYEHUYECKUX OKCIEPUMEHTOB, COBEPILICHCTBOBATH YMEHHS HaOII0IaTh 3a



XOJIOM  TMpOIlecca, CaMOCTOSATEIbHO  MPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmynunpoBath 0000IIEHUS W BBIBOABI OTHOCHUTEJIBHO JOCTOBEPHOCTH
pE3yIbTAaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJECIAHHON
pabore;

npuOOpeTaTh OMNBIT YYEHUUYECKOM HCCIEA0BATENbCKOW UM MPOEKTHOM
JESTENbHOCTH, MPOSIBISTH CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MIOMCKY METOJIOB PEIICHHs] MPAKTHYECKUX 3a4ad, NPUMEHEHUIO Pa3IuYHbIX
METO/I0B [TO3HAHMS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3NIMUHBIX HCTOYHHMKAX HHQOpManuu (Hay4dyHO-
MOMyJISIpHAsl JINTepaTypa XUMHUYECKOTO COJEp>KaHMsI, CIPAaBOYHbIE MOCOOUS,
pecypcbl MHTEpHETa), aHAIM3UPOBAaTh HH(POPMALIMIO PA3IUYHBIX BUJIOB U (pOpM
NpEJCTaBICHNUs,  KPUTHYECKH  OIeHMBaThb €€  JOCTOBEPHOCTb U
HENPOTHUBOPEUYUBOCTD;

(bopMyIIMpOBATh 3aMPOCH U TPUMEHSTH PA3TUYHBIE METOIBI TP TIOUCKE U
orOope uHPOpMALMH, HEOOXOAMMON JUIsl BBINOJHEHUS YYEOHBIX 3a/1ay
OIIPEIEIIEHHOrO TUIIA;

MpUOOPETaTh OMBIT UCIOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpaTh ONTUMANbHYIO (OpPMY TpEACTaBIICHUS
uHpopmanuu (cxeMsbl, rpaduKH, T1arpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Ipu pabote ¢
XUMUYECKON WH(}OpMaIuen: NpUMEHITh MEXIpeAMETHbIe (Pu3nyeckue u
MaTeMaTU4YeCKue) 3HaKM W CHUMBOJIBI,  (opMmyJibl,  abOpeBHUATYPHI,
HOMEHKJIATYpY;

UCIIOJIB30BaTh M NPEOOpPa3OBBIBATh 3HAKOBO-CHUMBOJUYECKUE CPEACTBA
HaTJISTHOCTH.

OByaieHUe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUAMM:

3a/laBaTh BOINPOCHI IO CYIIECTBY OOCYX JAaeMOl TeMbl B XOJle Auaiora
W/WIU JUCKYCCUH, BBICKA3bIBaTh WJEH, (POPMYJIUPOBATh CBOM MPEMAJIOKEHUS
OTHOCHUTENFHO BBITIOJTHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIATh C MPE3EHTAIEe pe3yNbTaToOB MO3HABATEILHOW JESATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOATENbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPHU
BBINIOJIHEHUH XMMHYECKOTO HKCIIEPUMEHTa, MPAKTHUYECKOW paboThl MO
MCCJIEIOBAHHUIO CBOMCTB M3Y4YaeMbIX BEILIECTB, pe€aln3aluy y4eOHOro MPOeKTa U
(dbopMyIIMpOBaTh BBIBOJBI 10 pe3yibTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COTJIaCOBaHMS TO3UIMI B X0/1¢ 00CYKICHHSI 1 0OMEHA MHEHUSIMHU.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:



CaMOCTOSITEJILHO ITUIAHUPOBATh M OCYIIECTBIISTH CBOK IMO3HABATEIIHHYIO
JESATENBHOCTD, OMpeAess e€ IeNMW W 3aJadd, KOHTPOJHMPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MPEJIaracMblii alroOpuT™M JAEUCTBUN TpU
BBITIOJTHEHUH YYEOHBIX M MCCICAOBATEIbCKUX 3aj]a4, BBHIOMpaTh Haumbosee
2 PEeKTUBHBIN CIOCOO WX pEHIeHUS ¢ YYETOM TOJIyYeHHS HOBBIX 3HAHUU O
BCIIIECTBAX M XUMHUYCCKHUX PCAKIIHSIX;

OCYIIECTBJIATh  CAaMOKOHTPOJIb  CBOCW  JCATEIBPHOCTH HA  OCHOBE
camMoaHaJIu3a U CaMOOILIEHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KJTACC

[IpeameTHbIe pe3yabTaThl OCBOEHHMS Kypca «OpraHuyeckas XuUMUS»
OTPAXKAIOT:

Cc()OPMUPOBAHHOCTh IPEACTABICHUII O XMMHYECKOM COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHUU B IIO3HAHWUU SBICHHUU
Opuponabl, B (QOPMHUPOBAHUU MBIIICHUS W KYyJbTYyphl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM MJIsi PElICHUS MPAKTHUYECKUX
3aJa4 M JKOJOTMYECKM OOOCHOBAHHOI'O OTHOUIEHMSI K CBOEMY 3[0POBBIO U
MIPUPOJHOM CPEAE;

BJIAJICHAE CUCTEMOW XMMHWYECKMX 3HAHUM, KOTOpas  BKIJIKOYAET:
OCHOBOITOJIArAKOIINAE MOHATHUS (XMMHUYECKHH 3JIEMEHT, arToM, JJIEKTPOHHAas
o0oJlouKa aToOMa, MOJEKYJa, BaJE€HTHOCTb, AJIEKTPOOTPHULATEIHHOCTD,
XUMHMUYECKasl CBsA3b, CTPYKTypHass Qopmyia (pa3BEpHyTas U COKpalEHHas),
MOJIb, MOJSIpDHAasT Macca, MOJSIDHBIM  00BEM,  YIJIEpOAHBIA  CKEJIET,
byHKIIMOHANIBHAS TPYMIA, paauKall, U30MEpHUs, H30MEpbl, TOMOJIOTUYECKUI
pAL, TOMOJIOTHM, YITIEBOLOPOABI, KUCIOPOX WM a30TCOACpKalue COCAUHEHUS,
MOHOMED, TOJUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHUS);
TEOPHUH U 3aKOHBI (TEOPHsl CTPOCHUs opraHudeckux Bemects A. M. bytnepoga,
3aKOH COXPAHEHHMsI MacChl BEILLECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3BIK
XUMHH; MUPOBO33PEHYECKUE 3HAHUA, JICXKAlUE B OCHOBE IIOHUMAaHUA
OPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHUH, (PAKTOJIOTHMYECKUE
CBEJICHHUS O CBOMCTBaX, COCTaBe, MOJTYYEHMM M O€30IIaCHOM HCIOJb30BaHUU
BAKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH
YeJI0BEKa;



c(hOpMHUPOBAHHOCTh YMEHUHN BBISBISATH XapaKTEPHbIC MPU3HAKU MOHITHH,
yCTaHaBJIIMBATh WX B3aUMOCBSI3b, HCIIOJIL30BaTh COOTBETCTBYIOIIUE MOHSTHUS
MIpU OMMCAHUU COCTaBa, CTPOCHUS U MIPEBPAIICHUN OPraHUUYECKUX COCAUHEHUI;

c(hOpMHPOBAHHOCTh YMEHUHN HCIOJIb30BATh XUMUYECKYI0 CUMBOJIUKY IS
COCTaBJICHHUSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHON)
dbopMyJT OpraHMYECKMX BEHIECTB M YpPaBHCHUN XUMHUUYECKUX DPEaKIIHi,
M3TOTaBJIMBATh MOJIEJIA MOJIEKYJI OPTaHUYECKUX BEIIECTB JIJIsl WILTIOCTPALIMU UX
XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIUBATH IPUHAITICKHOCTh U3yUCHHBIX
OpraHUYECKUX BEIIECTB MO HUX COCTaBYy M CTPOEHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne CoeAuHEHU (yIrJIeBOJAOPOAbl, KUCIOPOJ M a30TCOAEpKalllHe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEAMHEHHUs), JaBaTh UM Ha3BaHUS IO
cucremarnueckoi HoMeHknatype (IUPAC), a Takxke IpuUBOAUTH TPUBHAIbHBIC
Ha3BaHMUS OTJIEJBHBIX OPraHWYECKUX BEIIECTB (ITHIJICH, MPOTMUIICH, alleTUJICH,
STUJICHTJIMKOJb, TIIUIEpUH, (eHOJ, hopMaIbaeru, aleTaabIeru, MypaBbUHas
KHUCJIOTA, YKCyCHas KHCJIOTa, OJICMHOBAasi KHUCJIOTA, CTEapUHOBAasi KUCIIOTA,
TIII0K032, (PYKTO3a, Kpaxmall, IEJUTI0JI03a, TIIUIIHH);

c(hOpPMHPOBAHHOCTh YMEHHMsI OMPENENSATh BUIbI XUMHUYECKON CBSI3H B
OpraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSTH TOJOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemniectB A. M. BytiepoBa st OOBSACHEHUS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHUS MAacCChI
BEILIECTB;

chOpMHPOBAHHOCT, YMEHHMH  XapaKTepu3oBaTh COCTaB, CTPOCHHUE,
(dbu3nyecKkre U XMMHUYECKUE CBOMCTBA TUIMUYHBIX MPEACTaBUTENCH pa3IMYHbIX
KJIACCOB OpPraHMYECKHX BEIIECTB (METaH, 3TaH, 3THJICH, MPOIMUJIEH, alleTUJICH,
Oyramuen-1,3, metunOyraauen-1,3, 66H301, METAHOJ, 3TAHOJ, YTUJICHTJIMKOJb,
TIIALEepUH, (GEHOI, alleTalbICTH ], MypaBbUHASI U YKCYCHAsi KUCIIOTHI, TJIIOKO03a,
KpaxMall,  [eJUII0JI03a,  aMUHOYKCYCHas  KHCJ0Ta),  HWUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXJAY HUMU YPaBHEHUSMH COOTBETCTBYIOUIUX
XUMHUYECKUX PEAKITNil C HCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTH YMEHUS XapaKTepUu30BaTh UCTOYHUKH
yTIEBOAOPOJHOTO ChIpbst (HEe(Th, MPUPOIHBIM Tra3, Yroyib), CHOCOOBI HX
nepepaboTKU U MPAKTUYECKOE TPUMEHEHHUE MTPOIYKTOB NEPepabOTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUS IO XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOIMYECTBA UCXOTHOTO BEIIECTBA WIIH MPOTYKTa
peaklMu MO K3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOJTHBIX
BEILIECTB WM MPOAYKTOB PEaAKIINN);



c(hOpMHPOBAHHOCTh YMEHHMI BIAJETh CHUCTEMOM 3HAHUW OO0 OCHOBHBIX
METO/aX HAYYHOrO MO3HAaHUS, UCIOJIb3YEMbIX B XUMUU MPU U3yYEHUH BEUIECTB
U XMUMHYECKMX fBJICHHA  (HAOJIIOJEHHE, W3MEpPEHHE, HKCIIEPUMEHT,
MOJICJIMPOBAHUE), MCIOJb30BaTh CUCTEMHBIE XUMHUYECKHME 3HAHUSA  JUIS
OPUHATUS PEHICHU B KOHKPETHBIX >KU3HEHHBIX CHUTYallMAX, CBSI3aHHBIX C
BEILIECTBAMHU U UX IPUMEHEHHUEM;

cOpPMHPOBAHHOCTh ~ YMEHHMH  COOJIIOJATh  MpaBuja  IMOJIb30BAHUS
XUMHYECKON MOCynoil M J1abopaTopHBIM OOOpYAOBaHUEM, a TaKXKe IpaBHIIa
oOpallleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIIOJHEHUIO
71a00pPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUW IUJIAHUPOBATh U BBIMOJHATH XUMHUYECKHM
AKCIIEPUMEHT (IPEBpALlEHUs] OPraHMYECKUX BEIIECTB IMPHU HAarpeBaHUH,
MOJIyYEHUE OTWIEHA W HW3YYEHUE €ro CBOMCTB, Kadye€CTBEHHBIE pPEaKLUU
OpraHMYECKUX BEIIECTB, JEHATypalusi OCJKOB TpU HArpeBaHWHU, I[BETHHIE
peakuuu OETKOB) B COOTBETCTBUM C MPAaBWJIAMM TEXHUKH O€30MacHOCTHU MpHU
oOpalieH’ C BELEeCTBAMH M J1a0OpaTOpHBIM O00OPYJOBaHUEM, MPEACTABISTH
pe3ynbTaThl XUMHUYECKOTO OJKCIepUMeHTa B (QopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (OpMyJIUpOBaTh BBIBOJBI Ha OCHOBE ATHX
pE3yNbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHHUN KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO
MH(pOpMAIMIO, MOJy4aeMylH0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHdopmaruu, aTepHeT u qpyrux);

chOpMHUPOBAHHOCTh ~YMEHHMM  COOMIOJaTh  TpaBWJIa  AKOJOTHYECKHU
IeJIECO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOM JAESITENIBHOCTH B MLEISAX
COXpaHEHUsI CBOErO 370POBbS M OKPYXKAlOLIEH MPUPOJHON Cpelibl, OCO3HABATh
OMACHOCTh BO3/JEHCTBUS HA JKUBBIE OPraHU3MBbI ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, TOHUMAsi cMbIcl nokazatens [1JIK, moscHaTh Ha mpumepax crocoObl
YMEHBIICHUSI U TPEIOTBpAIICHHUs] MX BPEIHOTO BO3JEHCTBUS HA OPraHu3M
YeJI0BEeKa;

IUTsL O0YYarOIIMXCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI: YMEHUE
NPUMEHATH 3HaHHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHHs BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL CJETBIX W CHA0OBUASAIIMX OOYYalOIIUXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpaiins ans  3anucu
XUMUYECKUX POopMyII.

11 KUIACC



[IpenmeTHble pe3ynabTaThl OCBOEHHUsI Kypca «OOmias ¥ HeopraHuyeckas
XUMUSD OTPa)karoT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUN: O XHMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, POJM XHMHUU B II03HAHWUU SIBICHUU
Opupojpl, B (OPMHPOBAHMM MBIIUIEHUS U KYJIbTYpPbl JIMYHOCTH, €€
(YyHKIHMOHATBHOW TPAaMOTHOCTH, HEOOXOAMMOM NJisi PEHIeHUS MPAKTUYECKUX
3a/lady U 3KOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3I0pPOBBIO U
MPUPOJTHOM CPEAE;

BJIAJICHUE CUCTEMOM XMMHYECKMX 3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIArarolue MOHATHS (XUMUYECKHUI 3JIEMEHT, aTOM, U30Tol, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, WMOH, MOJIEKYJa, MOJIb, MOJSIPHBIN 0O0BEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHMS, XHUMUYECKAs
CBA3b (KOBaJEHTHAsl, MOHHAsI, METAJUIMYECKAs, BOAOPOIHAs), KPUCTAJUIMUECKas
pEeIETKA, TUIIBI XUMUYECKHUX PEAKLIUIN, PACTBOP, JIEKTPOIUTHI, HEAIEKTPOIIUTHI,
ANEKTPOJIMTUYECKAS] IUCCOLMALMs, OKHUCIUTENb, BOCCTAHOBUTEIL, CKOPOCTh
XUMHUYECKON peakluy, XMMUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOpHs
ANEKTPONIMTUYECKON TUCCONMANMK, nepuoandeckni 3akoH J[. . Menneneesa,
3aKOH COXPAHEHMsI MACChl BEIECTB, 3aKOH COXPAaHEHUSA M IPEBPALLECHUS
DHEPIUU IIPU XUMHUYECKHUX PEAKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3BIK
XUMUH, MHUPOBO33PEHUECKHE 3HAHMSA, JIEKAIIME B OCHOBE ITOHUMAaHMS
INPUYMHHOCTA M CUCTEMHOCTH XUMHUYECKUX SIBIICHUW, (PAKTOJIOTHYECKUE
CBEJIEHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUU U O€30[1aCHOM HCIOJIb30BAaHUU
BaXHEHIIIMX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKOU AESTEIbHOCTU
YeJI0BEKa,

c(OpMHPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHITHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITHUS
IIPY OIIMCAHUH HEOPTaHWYECKUX BELIECTB U UX IIPEBPAILCHNN;

c(OpMUPOBAHHOCTh YMEHUH HCHOJIb30BaTh XUMUUYECKYI0 CUMBOJIUKY JIs
cocTaBieHuss (GOpMyJd BEUIECTB W ypaBHEHUH XMMHYECKUX peaKIuil,
cuctematuueckyto HomeHknatypy (IUPAC) wu TtpuBHaibHblE Ha3BaHUS
OTJIEJIbHBIX HEOPTAHMYECKUX BEIIECTB (YrapHblid ra3, yriaeKUCiblii ra3, aMMHUaK,
rai€Hasi U3BeCTb, Heral€Hasi U3BeCTh, IUTHEBAsI COJA, TUPUT U JPYTHE);

c()OPMUPOBAHHOCTb YMEHUN ONPENENATh BAJIEHTHOCTb M CTEIEHb
OKHCJIEHHUSI XUMUYECKUX DJIEMEHTOB B COCAMHEHMSIX Pa3JIMYHOTO COCTABA, BUJ
XUMHUYECKON CBsI3U (KOBaJE€HTHas, MOHHAsA, METaJUIM4YecKas, BOAOPOJHAas) B
COCAVHEHUAX, THUI KPUCTAUINYECKOW PEIETKM KOHKPETHOI'O BEILIECTBA
(aTomMHas1, MOJIEKYJIIpHAsi, HOHHAs, METAJUIMYECKast), XapaKTep Cpe/bl B BOJHBIX
pPacTBOPaxX HEOPraHUYECKUX COCIUHEHNN;



c(hOpMHUPOBAHHOCTh YMEHH YCTaHAaBJINBATh IPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HMX COCTaBY K OINpEeIEHHOMY KJacCy/TpyIime
coeiMHEeHUN (TPOCThIE BEIIECTBA — METAUIBI M HEMETallbl, OKCHU/IbI,
OCHOBAaHMSI, KUCJIOTHI, aM(pOTEPHBIE TUIPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOIUYECKOTO 3aKOHA
J. W. MengeneeBa ©  JAEMOHCTPUPOBATH €0  CUCTEMATU3UPYIOUIYIO,
OOBSICHUTEIBHYIO U MIPOTHOCTUYECKYIO (DYHKIINY;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepuoanueckoil cHUCTEMBI
xumudeckux snemeHtoB JI. . MenneneeBa, ucnosiab3ys MOHATHS «s-, p-, d-
AJIEKTPOHHBIE  OpOUTAIW»,  «IHEPreTUUYECKUE  YPOBHU»,  OOBSICHATH
3aKOHOMEPHOCTHM M3MEHEHUSI CBOMCTB XUMHUYECKMX OJJIEMEHTOB M HUX
COEMHEHUN N0 Mepuoaam U rpynnaMm llepruoandeckon CUCTeMbl XUMHUYECKUX
anemeHToB [l. 1. Menaeneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKUE CBONCTBA HEOPraHMYECKUX BEIECTB PaA3JIMUHBIX KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE M€HETUYECKOM CBS3U MEXAY HEOPTaHUYECKUMU
BEILIECTBAMH C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIIMH TI0
Pa3IMYHBIM MPU3HAKAM (YHCITY M COCTaBy pearupyrouux BEIIEeCTB, TEINIOBOMY
ahdexTy peakiuu, ”3MEHEHUIO CTETICHEN OKHUCIICHUS 3JIEMEHTOB, 00OpaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOpMHPOBAHHOCTh YMEHUHN COCTABJISITH YPABHEHUS PEAKIIUN PA3TUUHbBIX
TUIIOB, TOJHBIE W COKpAIIEHHBIE YpaBHEHUS pEAKIUHA HOHHOrO OOMEHa,
YUYUTBIBAsI YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUU UIYT /10 KOHIIA,;

c(hOpMHPOBAHHOCTh, YMEHHI TMPOBOAWTH PEAKINH, TTOATBEPIKIAIOIINE
KAueCTBEHHbI COCTaB PA3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, PaCIO3HABATH
ONBITHBIM  NYyTEM  HMOHBI, MPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PaCKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMH MOCPEJCTBOM COCTaBJICHUS 3JIEKTPOHHOTO
OaraHca 3TUX PEaKIInii;

chOpPMHUPOBAHHOCT, ~ YMEHUWH  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOM peakiuu OT pPa3duyHbIX (AKTOPOB; XapakTep CMEIICHUS
XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3IEUCTBUS (MPUHIIUIT
Jle larenke);

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XMUMHUYECKHE IPOLIECCHI,
JIeXkKale B OCHOBE MMPOMBIIUICHHOTO MOJYyYE€HUS! CEPHOM KHUCIIOThI, aMMHaKa, a



Takxe cOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHLHUINAX U
AKOJIOTHYECKUX MPOOJIeMaX XUMUYECKOT0 MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJIUTH BBHIYUCICHUS C HCIIOJIb30BAHUEM
MOHSITUS «MAaccoBasi J0Js BEUIECTBA B pacTBOPE», 00OBEMHBIX OTHOIICHUN ra30B
Opyd XUMHUYECKHX pEaKlusaX, Macchl BellecTBa WM 00bEMa Tra3oB IO
M3BECTHOMY KOJHMYECTBY BEIIECTBa, Macce Wi O00bEMY OJHOrO U3
YYaCTBYIOIIMX B PEAKIMU BEUIECTB, TEIUIOBOrO 3(Qexra peakuuu Ha OCHOBE
3aKOHOB COXPAaHEHHMSI MacChl BEILIECTB, TPEBPAILICHHS U COXPAaHEHHUS SHEPIHH;

chOpMHPOBAHHOCT, ~ YMEHHMM  COONIONATh  TpaBWja  IMOJIb30BaHUS
XUMHUYECKON TOCYyZ0i M J1TabopaTOpHBIM 00OPYJIOBaHHMEM, a TaKKe IMpaBHiia
oOpaleHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMHU IO BBITOJHEHUIO
7a00pPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUU TUIAHUPOBATh U BBIMOJIHATH XUMUYECKHUM
AKCIIEPUMEHT (pa3IoKeHUe MEPOKCHAA BOJIOPOIa B IPUCYTCTBUM KaTaIn3aTopa,
ONpeJEeIeHHe Cpelbl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOTO
WHJUKATOpa, BIUSHHUE Pa3IUYHBIX (PAKTOPOB HAa CKOPOCTb XUMHUYECKOH
peaKuyu, peakiuu HOHHOTO OOMEHa, KAa4eCTBEHHBIC PEaKIMH Ha CyibQaTt-,
KapOOHAT- W  XJOpUI-aHUOHBI, HA  KATHOH  aMMOHHUS,  pEUICHUE
AKCIIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Meramibe»y u  «Hemeramib») B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MaCHOCTH Mpu OOpalieHuu C
BEILIECTBAMH M J1a0OpaTOpHBIM OOOPYJOBAaHUEM, MPEACTABISATh PE3YJIbTATHI
XUMHUYECKOTO IKCIEPUMEHTa B (pOopMe 3amucH YpaBHEHHH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpPOBaTh BBHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMHPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIUIO, TMOJyYaeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, THTepHET 1 apyrux);

chOpMHUPOBAHHOCTh YMEHHMM  COOMIOJATh IpaBHJIA  AKOJOTHYECKHU
11eJIeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYJIOBOM MESITEIBHOCTH B IEISAX
COXpaHEHUsI CBOETO 370POBbS U OKpYKAIOLIEH MPUPOTHON Cpelibl, OCO3HABATH
OMACHOCTh BO3JCHCTBUSA HA >KUBBIE OPraHU3Mbl ONPENEIEHHBIX BEIIECTB,
noHuMas cmbicn  nokazatens [IJIK, mnosicHATh Ha mpuMepax CHOCOObI
YMEHBIIICHUS U TPEIOTBPALICHUS MX BPEAHOTO BO3JCHCTBUS HA OpPraHU3M
YEJI0BEKA;

ISl O0YYaOIIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYNMHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;



Ui CIENBIX W CIa0OBUISIINX OOYydYaIoOIUXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins ans 3anucu
XUMUYECKUX POpMYII.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontposbn | IIpakruyeck
NpPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
bIe padoThI He padoTsbl
pecypchl
Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKONH XUMUH
[IpenmeT opraHnYeCcKON XUMUH.
1.1 Teopus cTpoeHMS OPraHUYECKUX 3
coennHennii A. M. bytneposa
Hroro no pazneny 3
Paspnen 2. Yraesoaopoasl
2.1 [IpenenbHble yIieBOAOPOABI — aJIKaAHbI 2
2 HenpenenbHble yrieBoaopoibl: 6 |
' QJIKEHBI, JIKaJJMECHBI, AJIKHHBI
2.3 ApomaTudeckue yrieBogopoabl 2
54 ITpupoaHbIEe HCTOYHUKH 3 1
' YIJIEBOOPOIOB U UX NepepadoTka
Uroro no pazneny 13

Pasznea 3. Kucaopoacoaepxamue oprannyeckue coe{uHeHust

3.1

Crnuptsl. deHon

3

3.2

Anpaerunsl. KapOOHOBBIE KHCIIOTEHI.
Crnoxuble 3¢upbl

7




3.3 VrieBoasl

3

Hroro no pazgeny 13
Pasnen 4. Aszorcoaepskainue opraHu4ecKue coeJHHeHHs

4.1 AMHHBI. AMUHOKHCIIOTBL. benku 3
Hroro no pazneny 3
Pa3zgea S. BbicokoMoOJIeRYIsIDHBIE COeIMHEHM I

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne n/m Kontpoabn | Ilpakruueck
NPOrpamMMsl Bcero o0pa3oBaTe/ibHbIE
ble padoThbI e padboThbl
pecypchl
Pa3zgea 1. TeopeTuyeckue OCHOBbBI XUMHH
Crpoenue atoMoB. Ilepuonnyeckuit
11 3akoH u [lepuonnueckas cucrema 3
' XMMHYECKHX daemMenToB JI. U.
Menneneena
12 Crpoenue BeniectBa. MHOroobpasue 4
' BEILECTB
1.3 XUMHUYECKUE PEaAKIUn 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heopranuveckasi Xumust
2.1 Meraunbl 6 1
2.2 Hewmeramnmis 9 1 1
)3 CBs13b HEOPTraHUYECKUX U OPTaHUYECKUX )
' BEILECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazgeny 4




OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME







ITOYPOYHOE IINTAHUPOBAHHUE
10 KITIACC

KosiunyecTBo yacos 1 JIeKTPOHHbIE
ara

Ne Koutpoas | IIpakTnuec uupposbie
Tema ypoka M3ydeH
n/m Bcero HbIe KHe obpazoBaTeb
ust

padoTbI padoTbI HbIe pecypchl

[Ipenmer opraHu4eckoi XuMuH, eé
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHUE

Teopust cTpoeHUss OpraHNYeCcKuX
2 coenuHeHnii A. M. BytnepoBa, €€ oCHOBHBIE 1
HIOJIOKEHUS

[IpencraBienue o kinaccupukanuu
opranuydeckux seuiects. HomeHnknarypa
(cucremarnyeckas) ¥ TpUBHAJIbHbIE
Ha3BaHUs OPraHMYECKUX BEILECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKHM ST

MeraH u 3TaH — OpOoCTEUIINE
MIPEACTABUTENM AJIKAHOB

6 AJIKEHBI: COCTaB ¥ CTPOCHHUE, CBOMCTBA 1

OTUJEH U NPONUIEH — MPOCTENIINe
IIPEICTABUTENN AJIKEHOB

IIpaxTtuueckas padora Ne 1. «Ilomyuenue
STWJIEHA U U3yUYEHUE €TO CBOMCTBY

9 Aunkanuensl. byranuen-1,3 u 1




meTwiOytaguen-1,3. Ilomyuenue
CHHTETHYECKOTO KaydyKa M PE3HHbI

AJKHMHBL: cOCTaB 1 0COOEHHOCTH CTPOCHUHA,

10 TOMOJIOTMUECKUH Psil. ALIETHIIEH —
MPOCTEULINN NTPEACTABUTENb AIIKUHOB

1 Brrunciienus no ypaBHEHHIO XUMHYECKON
peakiumn

12 Apensl: 6eH3011 ¥ ToiyoJl. TOKCHYHOCTh
apeHoB

13 I'enernyeckas CBA3b yIII€BOJOPOAOB,
NPUHAAJIEKANIUX K pa3IMUHbIM Kjaccam
[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOAOB:

14 MPUPOIHBINA Ta3 U MONMyTHBIC HeTSIHBIC
ra3pl, He()Th ¥ MPOIYKTHI €€ epepaboTKu
[IpupoaHbIe HCTOYHUKH YIJIEBOAOPO/IOB:

15 IPUPOJIHBIN ra3 U MOMyTHBIE HEPTSIHbIE
ra3bl, He)Th U IPOIYKTHI €€ mepepadoTKH

16 KonrtponsHas pabota no pazaeny
«YTIIEeBOAOPOABD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI U 3TaHoJ. BogopoaHas cBs3b

18 MHOroaToMHbIE€ CIIUPTHI: STUIICHTIIUKOJIb U
[IIMLEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYIIbI, (PU3UYECKHE U
XMMHUYECKHUE CBOICTBA, IPUMEHEHUE

20 Anpaeruapl: GopMabaeTH U alleTaIbICTHI.




AneroH

21

OI[HOOCHOBHBIC npCacC/IbHBIC Kap6OHOBBIe
KHCJIOTBI: MYPaBbHUHAA U YKCYCHasA

22

[IpakTuueckas padora Ne 2. «CoiicTBa
pacTBOpa YKCyCHOM KHCIOTBID»

23

CTeapI/IHOBaH H OJICMHOBAs KHUCJIOThI, KaK
MPEACTAaBUTECIIN BBICTIINX Kap60HOBBIX
KHUCJIOT

24

Mpr11a Kak coiau BBICIIMX Kap6OHOBI>IX
KHUCJIOT, UX MOIOIIICC JIeficTBHE

25

CrnoxxHbie 3(UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX

3¢hupoB

26

XKupsr: runponus, npuMeHeHue,
O1oJI0rMYecKast pojib )KUPOB

27

VYraeBoasl: cocTaB, KilacCU(pUKaLus.
Baxxneiinme npecTaBuTeNu: TIr0K03a,
¢bpykTo3a, caxapo3a

28

Kpaxman u nemionos3a Kak NpupoaHbIe
HOJIUMEPHI

29

Kontponbnas paboTa mo pazaeny
«Kucnopozaconepxaiine opraHuuecKkue
coenuHeHMs»/ Beepoccuiickast mpoBepovHast
paborta

30

OO6m1as xapakTepucTHKa a30TCOIep KaIIUX
opraHuveckux coenuHennii / Becepoccuiickas




IpoBepoyHas paboTra

31 AMUHBI: METWJIAMUH U aHWIUH

AMUHOKHCIIOTHI KaK aM(OTEpHBIE
OpPTaHWYECKHUE COCTUHEHUS, HX

32 ononornueckoe 3Hauenue. [lenruanl. benkn
KaK MPUPOIHBIC BEICOKOMOJICKYIISIPHBIC

COEIMHEHUS

1 OcHOBHbIE IOHATHS XUMHH i
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OcHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUM. 1

[ImacTMaccsel, kKaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Kontpoa
Bcero bHbIE
padoThI

pakTnue
CKHe
padoThI

Jara
usyue
HHS

JJIeKTPOHHbIE
uudgposbie
oOpa3oBareJib
HbI€ pecypchbl

XUMUYECKUH 37IEeMEHT. ATOM. DJIEKTPOHHAsS
KOH(UTryparus aTOMOB

[Tepuonnueckuii 3akon u [leprnonnueckas
cUcTeMa XMMUYeCKuX 35emMeHToB /1. M.
MenpeneeBa, UX CBS3b C COBPEMEHHOM
TEOpHEIl CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COCTUHEHHH I10
rpynmnam u nepuojaM. 3HaueHue
MEPUOIUYECKOrO 3aKOHA U CUCTEMBI
XuUMHUYecKux 3neMeHToB /.M. MeHnaeneeBa B
Pa3BUTUU HAyKHU

CrpoeHnue BemecTBa. XMMHYECKast CBA3b, €€
BU/IbI; MEXaHU3MBI 00pa30BaHuUsl KOBAJIEHTHOM
cBs3u. BogopoaHas cBsi3b

BasieHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenb okucieHus. Bemecrsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOT'O
CTPOCHUS

[TonsiTne o nucnepcHbIXx cucteMax. cTuHHBIE
Y KOJUTOUJHBIE pacTBOPBL. MaccoBas 10ms




BEILIECTBA B PacTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOpPraHMYECKUX COeANMHEHUM. [ 'eneTnueckas
CBSA3b HEOPTraHUYECKUX BEUIECTB, PA3TUUYHBIX
KJIaCCOB

Knaccudukanmss XauMuaeckux peakiuii B
HEOPraHMYECKON 1 OpraHN4ecKOi XUMHUU.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHUs U MIPEBPAILCHHS SHEPTUU TIPU
XUMHUYCCKUX PCAKIHAX

CxopocTthb peakiuu. O0paTuMple PeaKIvy.
XuMHYecKoe paBHOBECHE

10

IIpakTuueckas padora Ne 1. «BiausiHue
pa3aMyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLINN»

11

3HeKTpOJ'II/ITI/I‘-I€CKaSI Jaucconuanus. Iloustue o
BOJIOpoAHOM Moka3zatene (pH) pactopa.
Peaxiiun nonnoro oomena. I'uyiponus
OpPraHn4€CKUX U HCOPTaHNYCCKUX BCIICCTB

12

OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIC PEAKLIUH.
[TonsiTrie 006 AMEKTPOIIHU3E PACIIIABOB U
pacTBOpPOB COJIEH

13

KonTponbhas pabota no pazueny
«Teopernueckre OCHOBBI XUMUM»

14

Meraiubl, ux nojioxkenue B [lepuoanueckoii
CHUCTEME XUMUYECKUX 3JieMeHTOB []. U.
MenpeneeBa 1 0COOEHHOCTU CTPOCHUS




aToMoB. OOmMe Gu3nvIecKre CBONCTBA
METaJJIOB

CruraBbl METAJIOB. SHCKTpOXI/IMI/I‘ICCKHI‘;I pAx

15 HaIpsKEHUH METaJIOB
XUMHUYEeCKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB

16 (HaTpwMii, KaJIWiA, KaJIbIIWA, MarHuu,
ATFOMUHUN) U UX COSTUHEHUI

17 XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COCOUHCHHI

13 XUMHYECKHE CBOMCTBA IIMHKA, JKEJIe3a U UX
COCIUHEHUI
[IpakTrueckas padota Ne 2. "Pemnienue

19 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME
«MeTaiie»"
Hewmerannsl, ux nonoxxenue B [leprnoanueckoin

20 CHUCTEME XUMUYECKUX 3y1eMeHTOB []. U.
MeHpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
du3nyeckue CBOMCTBAa HEMETAIIIIOB.

21 Annotponusi HEMETauIoB (Ha IpUMeEpe
KHCIIOpoJ1a, cephl, hocdopa u yrieposaa)

” XHUMHUYECKHE CBOMCTBA raJlOr€HOB, CEPhI U X
COE€TUHEHMI

7 XuMuyeckue cBoOMCTBa a3oTa, (hocdopa u ux
COETUHEHUH

24 XHUMHYECKUE CBOMCTBA yIIIEpO1a, KPEMHHUS U

HUX COeIUHEHUN




25

IIprMeHeHNe Ba)KHEUIINX HEMETAIOB U UX
COCIUHCHUU

26

O06o011ieHre 1 cucTeMaTu3amys 3HaHuH 1o
teMme «Hemeramns». Berancinenus mno
YPAaBHEHUSIM XUMUYECKUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTrueckas padota Ne 3. «Pemenne
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
"Hemertanmsi'"»

28

Kontponbnast pabota mo temam «MeTauis» u
«HeMmeTtayieD)

29

HeopraHI/Iqecm/Ie " OPraHUYCCKUC KUCIOTEI.
HeopFaHI/IquKI/IC " OPraHn4CCKUC OCHOBAHUA

30

AmdoTepHbIe HeopraHU4ecKHue u
OpraHu4ecKkue coeiMHeHus. I'eneTnueckas
CBSI3b HEOPTraHUYECKUX U OPTraHUYECKUX
BELIECTB

31

Ponp xuMuu B o0ecrieueHun 3KOJ'IOFH“ICCKOI>1,
SHGpFCTquCKOﬁ U IIMIIEBOMH 6630HaCHOCTI/I,
Pa3BUTHU MCIUIIUHDBI

32

[IpencraBienust 06 00X HAYYHBIX
IPUHIUIAX POMBIIUIEHHOTO NOJTYYEeHHUs
BaXHEHIIMX BEILECTB

33

YennoBek B MHUPC BCIICCTB U MATCPUATIOB

34

Xumus u 3A0POBLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KUIACC

Kon
nposeps

IIpoBepsiemble nMpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
€MOoro

00pa3oBaTeILHON MPOrpamMMBbl CpeIHero 001ero odpa3oBaHus
pe3yJbT

aTa

1 Teopernueckre OCHOBBI OPraHMYECKON XUMHUH

CdopmMupoBaHHOCTH MIPEACTABICHUI 0 XUMUYECKON
COCTABJISIIOLIEH €CTeCTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XUMUU
B MO3HAHUU SIBJICHUHA MPUPOIBI, B (HOPMHUPOBAHUH MBIIUICHUS U
1.1 KyJbTYpbl ~ JIMYHOCTH, €€ (yHKIMOHAJBLHOH TPaMOTHOCTH,
HEOOXOIUMOM JJIs pelieHns MPAKTHIECKUX 3a/1a4 U SKOJOTUUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO U TPUPOIHON

cpene

BiianeHue cucteMod XMMMYECKUX 3HAHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAralONIMe  MOHATUS  (MOJIEKyJla,  BaJICHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHMS, XUMUYECKas
CBSI3b, MOJIb, MOJIApHAsi Macca, MOJIAPHBIH OOBEM, YTIIEpPOIHBIN
CKeJeT, (YHKLUMOHANbHAS IPYMIa, paguKall, HU30MEpHsl, H30MEpHI,
TOMOJIOTMYECKHUN PsANl, TOMOJIOTH, YTJIEBOAOPOABI, KHUCIOPOA- U
a30TcojiepXKallie  COCIWHEHHUs,  OWOJIOTUYECKH  aKTUBHBIE
1.2 BemiecTBa (YyIJ€BOMABI, JKUPBI, OEJIKH), MOHOMEp, IOJHMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH
Y 3aKOHBI (TEOPHsI XUMUUYECKOI'O CTPOECHUSI OPraHUUECKUX BELIECTB
A.M. bytnepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK
XUMUH, (DaKTOIIOTHYECKHE CBENIEHHs O CBOICTBaxX, COCTaBe,
NOJy4YeHHMH U Oe30MacHOM  HCIOJB30BAaHMM  BayKHEHIIUX
HEOPraHWYeCKUX M  OpraHMYecKMX BEIIeCTB B OBITY U

HpaKTH‘IGCKOfI JACATCIIBHOCTH YCJIOBCKA

ChopmupoBaHHOCT, YMEHHM BBISBIATH XapaKTEpHBIE MPU3HAKU
13 MOHSATUN, YCTAaHABIMBATH WX B3aMMOCBS3b, HCIOJIH30BAThH

COOTBCTCTBYIOIIHC MOHATHUA HPU OIMMMCAHUH COCTaBad, CTPOCHUA U

MPEeBpALICHUI OPraHUuYeCKUX COeTMHEHUI

1.4 C(OPMHPOBAHHOCTh ~ YMEHHUH  HCMONb30BAaTh  XMMHUYECKYIO




CUMBOJIMKY JUISl COCTAaBJEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEépHyTOH, COKpaIIEHHOM) (OPMYT OPraHUYECKHX BEIIECTB H
YPAaBHEHUN XHMMHYECKUX pEaKLMil, HW3rOTaBIMBATh MOJEIH
MOJIEKYJ] OpPraHMYE€CKHMX BEIIECTB Ui WUIKOCTPALMM  HX

XUMHUYCCKOTI0O U NPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

ChopmupoBaHHOCT, YMEHWH YCTaHABJIMBATH MPHHAICKHOCTD
M3YUYEHHBIX OPraHUYECKUX BEUIECTB MO UX COCTABY U CTPOCHUIO K
onpenenéHHOMY Kiaccy (Tpynne) coeauHeHHH (YTrieBoJOpOIbI,
KHCIIOpOJ1 u a3zoTcojepxKalne COETMHEHHSI,
BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS), JaBaTh UM Ha3BaHUS II0

cucremarnyeckoit HomeHkinatype (IUPAC)

1.5

ChopmupoBaHHOCT, YMEHHUS ONPEACIATh BUABl XUMHUYCCKOU

CBA3U B OPraHUYCCKUX COCAUHCHUAX (O,Z[I/IHapHBIe n KpaTHLIe)

1.6

ChopMUpOBaHHOCTh yMEHHUS TPHMEHATH: IMOJOXKEHHUS TEOPHUU
CTpoeHMsI opranmyeckux Bemects A.M. bytnepoa i
OOBSICHEHUs] 3aBHCHMOCTH CBOICTB BEIIECTB OT WX COCTaBa MU

CTPOCHUSA,; 3aKOH COXpPaHCHHUA MACChI BCUICCTB

Yraesogopoael. Kucnopoacopepkamme ©  a30TcoaepKaniue

OpPraHu4CCKUC COCANHCHUS. BBICOKOMOJIGKyJISIpHBIe COCAMHCHUA

2.1

CdopmrpoBaHHOCTh YMEHUN NPUBOAUTH TPUBHAJIBHBIE HAa3BAHUS
OTIENbHBIX  OPraHMYECKUX  BEIIeCTB  (3TWJIEH, IPOIMUJIEH,
alleTWIEH, STWICHIJIMKONb, TJIMLEPHUH, (eHoN, (opMallbIeTus,
aleTaNbICTH], MypaBbUHAsi KHCIOTa, YKCyCHas  KHUCIIOTa,
OJICMHOBAsl KUCJIOTA, CTEApHHOBAs KUCIIOTA, IIIIOK03a, (PPyKTO3a,

KpaxmaJ, LeJIJTI0103a, TJIULKH)

2.2

CdhopmupoBaHHOCTH YMEHHI XapaKTEPU30BaTh COCTaB, CTPOCHHUE,
(bu3nyYecKrue U XUMHUYECKUE CBOMCTBA TUMUYHBIX MPEJACTaBUTEICH
pa3IMYHBIX KJIACCOB OPTraHMYECKHX BEIIECTB (METaH, OJTaH,
STWJICH, IPONWIICH, aneTuiieH, Oyraauen-1,3, metmnOyraaues-1,3,
OCH30JI, METaHOJ, JSTaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (ECHOIN,
aneTanbAeTu]l, MypaBbUHAasT W YKCYCHas KHCIOTBI, TJIIOKO3a,

KpaxmaJl, IeJUIK0JI03da, aMUHOYKCYCHAasA KI/ICJ'IOTa)

23

ChopMuUpOBaHHOCTb YMEHHUSI WJUIIOCTPUPOBATh TI'C€HETUYECKYIO
CBSI3b MEXJy TUIUYHBIMU IPEICTABUTEISIMUA PA3IMYHBIX KJIACCOB
OPraHMYECKHUX  BEILIECTB  YPaBHEHHUSMU  COOTBETCTBYIOLIUX

XMMUYECKHUX PEaKkIiil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (hOpMyIT




24

ChopMUpOBaHHOCTh ~ YMEHHSI  XapaKTepU30BaThb  HCTOUYHUKHU
yIJI€BOAOPOAHOTO ChIpbst (HE(PTh, MNPUPOIHBIA Tra3, yrois),
CrocoObl HX TMepepadOTKU M MPaKTUYECKOe TMPUMEHEHHE

IIPOJYKTOB MepepadoTKU

XUMHUA U KU3Hb. PacuéThl

3.1

CpopMUpPOBAaHHOCTP YMEHHM BIIQJeTh CHUCTEMOW 3HAHWUU 00
OCHOBHBIX METOJIaX HAYYHOTO IMO3HAHUS, UCTIOJIb3YEMbIX B XUMUU
MpU W3YYCHHHM BEUIECTB U XUMHUYECKUX SIBICHUU (HaONoneHue,
U3MEpEHUe, OSKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BaTh
CHUCTEMHBIE XMMHWYECKUE 3HAHWS JUIA TPUHATHS pEHICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYalMsIX, CBA3aHHBIX C BEIIECTBAMU U

HUX IPUMCHCHHUEM

3.2

CdhopmupoBaHHOCT, YMEHHH COOJIIOATH TMPaBWIA IOJIH30BAHUS
XUMHYECKOH MOCYI0M U 1abOpaTOpHBIM 000PYIOBAaHHEM, & TAKKE
mpaBwiia OOpalleHus] ¢ BEIIeCTBAMU B  COOTBETCTBHHM C
WHCTPYKIMSAMH TIO BBINOJTHEHUIO JA0OPATOPHBIX XUMHUYECKHUX

OIIBITOB

33

ChopMuUpOBaHHOCTh ~YMEHUH  IUIAHUPOBATH M BBIIOJHATH
XMUMUYECKUN SKCIIEPUMEHT (IIPEeBpallieHHs] OpPraHMYECKUX BEIIECTB
IpU HAarpeBaHWM, MOJYYECHUE STHJICHA M W3yYCHHE €T0 CBOWCTB,
KayeCTBEHHBIC PEAKIMH OPTraHMYECKUX BEIIECTB, JACHATYPAlUs
OCIKOB TpUM HArpeBaHWHM, IIBETHbIE peakiuu OenKoB) B
COOTBETCTBUM C TMpaBWJIaMH TEXHUKM O€30MacHOCTH MpHU
oOpalleHHH C BEIIeCTBaMH U JIaDOpaTOpHBIM 000pYyJOBaHHEM;
MPEJCTABIATh PE3yIbTaThl XUMHUECKOTO KCIIEPHUMEHTa B (opme
3aIlMCH YPaBHEHUH COOTBETCTBYIOIIMX PEAKIMi U (OPMYIHPOBATH

BBIBOJIbI HA OCHOBC 3TUX PC3YyJIbTATOB

3.4

ChopmupoBaHHOCT, YMEHHUW TPOBOJUTH  BBIUYUCICHUS  TIO
XUMHYECKUM  ypaBHEHHMSIM (Maccel, 00BEMa, KOJIMYECTBA
HWCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMU MO H3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJIHBIX BEIICCTB WM

IIPOJYKTOB PEAKIIMN)

3.5

ChopMuUpOBaHHOCTh ~ YMEHMHA  KPUTHYECKH  aHAJIM3HPOBATH
XMMUYECKYI0 MH(OpMAIHIO, OIYYaeMyl0 U3 Pa3HbIX HCTOYHUKOB

(cpenctBa MmaccoBoi nH(popmaruu, cetb IHTEpHET U 1pyTHe)

3.6

ChopmupoBaHHOCT, YMEHMI COOMIOATH MpaBUia SKOJIOTHYECKH




11€JIeCO00pa3HOT0 MOBEACHUS B OBITY U TPYAOBOW EATEIFHOCTH B
LEJIAX COXPAHEHUs CBOETO 370POBbS U OKpPY’KaIOLIeH NMPUPOIHON
Cpezbl, OCO3HABATh ONACHOCTh BO3/IECHCTBHSI HA KHUBbIE OPTaHU3MbI
OTIpPENIeIEHHBIX ~ OPraHWYEeCKHX  BEHIECTB, TIOHHUMAas  CMBICI
nokazarenss [IJIK (mpemenpHO AOIMYyCTMMOM  KOHLIEHTPALMM),
MOSICHATBH Ha MIPUMEPAX CIIOCOObI YMEHBILICHHS U PEAOTBPALLCHUS

X BpEIHOTO BOSI[CﬁCTBHfI Ha OpraHu3M 4€JI0BCKa

11 KITACC

Koa
npoBepsi
€MOro
pe3yJbT
ara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHON MPOrPaMMBbl CPeIHEro 001ero 00pa3oBaHus

TeopeTnyeckre OCHOBbI XUMUHU

1.1

Brnanenne cucteMod XHMHYECKMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIIUE TIOHATHS (XMMHYECKHUH DJIEMEHT, aToM,
ANIEKTPOHHAs 000JI0YKa aToMma, S-, p-, d-3IEeKTPOHHBbIE OpOUTaAIN
aTOMOB, HMOH, MOJIEKYJA, BaJEHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTb,
CTCTICHh OKHCJICHUS, XUMHUYECKasi CBsI3b, MOJIb, MOJISIPHAsT Macca,
MOJISIPHBIN 00BEM, KPUCTATUIMYECKAS PEIIETKA, THUITBl XHMHUYCCKIX
peakuui (OKHCUTENIBHO-BOCCTAHOBUTEIBHBIC, 9K30- u
SHAOTEPMHUYECKHE, pEaKlMud HOHHOTO  OOMEHa), pacTBOp,
ANEKTPOJIUTHI, HEXJIEKTPOIUTHI, SJCKTPOIUTHUECKAST JTUCCOIHAIIHS,
OKHUCJIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTb XUMHYECKOW pPEaKIUH,
XMMHUYECKOE  paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKOU aucconmanuu, llepuognuecknii 3axkon JI.U.
MenzeneeBa, 3aKOH COXpaHEHHUS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUI SI3BIK XUMUH, (DAKTOIIOTHYECKHE CBEACHUS O
CBOICTBaX, COCTaBe, IMOJyYEHHH W OE€30MacCHOM HCIOIb30BaHUN
BOKHEHIIINX HEOPraHWMYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN

JACATCIIBHOCTH 4YCJIOBEKA

1.2

ChopmHrpoBaHHOCTH YMEHUH BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBS3b U3yUYCHHBIX ITOHATUH, IPUMEHATH COOTBETCTBYIOIIHE

MOHATHUA NOPHU OIMMCAHUN CTPOCHUA U CBOICTB HCOPTaHUYCCKUX




BCIICCTB U UX HpeBpaH_[eHI/If/'I; BBISABJIATH B3aUMOCBA3b XUMHUYCCKUX
3HAHUU C IIOHATUAMUA n OpeACTaBJICHUAMU APyrux

€CTCCTBECHHOHAYYHBIX IIPEAMETOB

1.3

Brnagenne oCHOBHBIMM METOJaM{ HayYHOTO MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaO0/IeHue, U3MEPEHUE, DKCIEPUMEHT,

MOJICJIMPOBAHNE)

1.4

ChopmHrpoBaHHOCTH YMEHUHN ONpPENEsTh BAJICHTHOCTh U CTEECHb
OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB B COCAMHEHMAX Pa3IMYHOIO
COCTaBa, BHJ XUMHUYECKOW CBsA3M (KOBAJICHTHAs, WOHHAs,
MeTaJINYeCKas, BOJIOPO/THAS) B COEMHEHMUSIX, TUIL
KPUCTAJIMYECKON pemEéTKM KOHKPETHOro BellecTBa (aToMHas,

MOJIEKYJISIpHAs, MOHHAs, METAJUIMYECKas)

1.5

ChopMHpOBaHHOCT, YMEHUH ONpPENEsITh XapakTep Cpeabl B

BOAHBIX paCcTBOpaxX HCOPraHUYCCKUX COGIII/IHGHI/Iﬁ

1.6

ChopmupoBaHHOCT, YMEHHUS KIACCU(PHUIIUPOBATH XUMHUYECKHE
peakuuu MO pa3Nu4YHBIM TpU3HAKaM (YUCIy U  COCTaBy
pearupymomux  BeHIeCTB, TeIIoBOMY 3(PQeKxTy  peakuuu,
W3MEHEHHUIO CTEMEHEH OKHUCICHHUS DJEMEHTOB, OOpPaTHMOCTH

peaKIfK, Y4acTHIO KaTajlu3aTopa)

1.7

ChopMHpOBaHHOCTE YMEHHM COCTaBJISATh YPaBHEHHUS pPEaKIHM
Pa3NUYHBIX TUIIOB, MOJHBIE U COKPALIEHHBIE YPaBHEHUS pEaKIHii
MOHHOTO OOMEHa, YUUTHIBAs yCIOBUS, TIPH KOTOPBIX 3TH PEaKIHH

UIyT 10 KOHIIA

1.8

CdopmupoBaHHOCTH yMEHUI IPOBOJIUTH peaxuumu,
MTOATBEPIKIAOIIINE Ka4eCTBEHHBIN COCTaB Pa3IUYHBIX
HEOPraHUYECKHX BEIIECTB, PACIIO3HABATH OIBITHBIM ITYyTEM HOHBI,

MNPUCYTCTBYIOIINUEC B BOAHBIX pACTBOpPAX HCOPIraHNYCCKHUX BCIUICCTB

1.9

CdhopMupoBaHHOCTD yMEHUHI pacKpbIBaTh CYILIIHOCTb
OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLUUNA  IIOCPEICTBOM

COCTaBJICHUS YJICKTPOHHOTO OajlaHca ATHX PEaKIHi

1.10

ChopmupoBaHHOCT, YMEHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH

XUMHUYECKOHN peakluy OT pa3inuHbIX (PaKTOpOB

1.11

ChopmupoBaHHOCT, YMEHUH OOBSCHATH XapakTep CMEHICHUS
XUMUYECKOTO PaBHOBECHS B 3aBHCUMOCTH OT BHEIIHETO

BozaeiictBus (npunuun Jle [larense)

OO01mas u HeopraHu4decKasi XuMust




2.1

CdhopMupoBaHHOCTD yMEHUN pacKpbIBaTh CMBICII
Ilepuonnueckoro 3akona /I.1. MenneneeBa U 1€MOHCTPUPOBATH
€ro CUCTEMATU3UPYIOLLYIO, OOBSICHUTENIBHYIO U IPOrHOCTUYECKYIO

byHKIIN

2.2

ChopMUpPOBAaHHOCT, YMEHHM XapaKTEpPU30BaTh AJICKTPOHHOE
CTPOCHHE AaTOMOB XHMHYECKHUX DdJIEMEHTOB 1—4 mepuomoB
[lepuognueckot  cucremMbl  XUMUYECKMX  dyiemeHToB  J[.U.
MenzeneeBa, HCIONb3Yysl TMOHATUS «S-, p-, d-DIEKTPOHHbBIE
opburamm», «3HEpPreTHYECKre YPOBHMY, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U
UX COeAVMHEHUM 1o nepuoaam u rpymnnam Ilepuoanudeckoi

CHCTE€MBI XUMHYECKHX 31eMeHTOB J[.11. MeHaeneeBa

2.3

ChopmupoBaHHOCTE yYMEHHH  XapakTepu30BaTh (OMHCHIBATH)
o0miye XMMUYECKHMEe CBOWCTBA HEOPraHMYECKHUX  BEIIECTB
Pa3IUYHBIX KJIACCOB, TIOATBEPKIATH CyIIIECTBOBaHUE
TEHETUYECKOM CBSA3M MEXAY HEOPraHUYECKHUMH BELIECTBAMU C

IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOINX XUMHUYCCKUX peaKI.[PIfI
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CchopMupOBaHHOCTh YMEHHMH YCTaHABIMBATH MPHUHAIICKHOCTD
HEOPraHMYECKUX BEIIECTB ITI0 HMX COCTaBY K ONPEICIEHHOMY
Kiaccy (rpymme) coequHeHUH (IPOCThIE BEIIECTBA — METAIIBI U
HEMCTAJLIBI, OKCH/BI, OCHOBAHUA, KHCJIOTHI, an)OTCprIe

THUAPOKCUBI, COJ'II/I)

2.5

ChopmupoBaHHOCT, ~ YMEHUH  HCHOJB30BAaTh  XUMHUYECKYIO
CUMBOIIUKY UIS COCTaBJICHUsS (OpPMyT BEIIECTB M YpaBHEHHI
XUMUYECKUX  PEaKlMil, CUCTEMaTHYECKYyl0  HOMEHKIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIBHBIX HEOPTaHUYECKHUX
BemlecTB (yrapHelii ra3, YIJIEKMCIIBIM Ta3, aMMHUaK, TamiéHas

W3BECTh, HETallI€HAast U3BECTh, TUTHEBAS COJIA, TUPUT U JIPYTHE)

2.6

ChopmupoBaHHOCT, yYMEHHH  XapakTepu30BaTh (OMHCHIBATH)
o0IIMe XWMHUYECKHWE CBOWCTBA HEOPTaHUYECKUX  BEIICCTB
Pa3IMYHBIX KJIACCOB, MTOJITBEPKIATh CYIIECTBOBAHKE
TCHETUYECKOW CBSI3M MEXKJy HEOPraHUYECKHUMH BEIIECTBAMHU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOINX XUMHUYCCKUX peaKuMﬁ

2.7

ChopmupoBaHHOCT, yMEHHUW IUIAHUPOBATh W BBIMONHSTH
XUMHUYECKUN SKCIIEPUMEHT (pa3iioKeHHe MepOKCHIa BOAOPOJa B

MPUCYTCTBUU KaTallM3aTopa, OIpeAeseHHe Cpelbl pacTBOPOB




BCIICCTB C IOMOIIBIO YHHBCPCAJILHOTO HWHAWKATOPA, BJIUAHHUC
pa3nuYHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW peaKiuu,
peakiu HOHHOTO OOMEHa, Ka4eCTBEHHBIC PEaKIIMU Ha CyJbdart-,
Kap6OHaT- U XJIOpHUA-aHWOHBI, Ha KaTHOH aMMOHU:, PCHICHUC
OKCIICPUMCHTAJIbHBIX 3a1a4 10 TEMaM «MeTtamiby n
«Hemeranne») B COOTBETCTBUM C MpaBWIAMHU  TEXHUKH
0€30MacHOCTH TpU OOpaIleHWH C BEIIECTBAMH M JITA0OPATOPHBIM
o00OpyIOBaHWEM;  TPEACTABISITH  PE3YJbTAaThl ~ XUMHUYECKOTO
SKCIEpUMEHTa B (pOpMe 3aluch YpaBHEHHUH COOTBETCTBYIOIIUX

peakiuii 1 GopMyIHPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

2.8

CdopmupoBaHHOCT, yMEHHI COOMIOATh MpaBWIA IOJB30BAHUS
XUMHUYECKOH MOCY0N U J1a00opaTOPHBIM 000pPYIOBAaHUEM, & TAKKE
nmpaBujia OOpameHuss ¢ BEHeCTBAMH B COOTBETCTBHH  C
WHCTPYKIUSMH TIO BBHITIOJHEHHUIO JA0OPATOPHBIX XHUMHUYECKUX

OIIBITOB

2.9

ChopmupoBaHHOCT, YMEHUN  XapaKTePU30BaTh XUMHUYECKHE
MPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO IOJYyYEHHUS
CEepHOIl KHCIIOTBI, aMMHaka, a Takxke CGHOPMUPOBAHHOCTD
MIPEJICTABICHUA 00 OOIINX HAYYHBIX MPUHITUTIAX U YKOJIOTHUECKUX

npobIeMax XUMHUECKOTO TPOU3BOJICTBA

XUMUS U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH MpECTaBICHUI 0 XUMHYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHON KaAPTUHBI MUPA, POJIA XUMUU
B TMO3HAHUM SIBJICHUN TPHUPOMBI, B (POPMHUPOBAHUHU MBIIUICHUS U
KyJAbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOH TPaMOTHOCTH,
HEO0OXOIUMOM IS pEIICHHSI MPAKTUISCKUX 33124 U IKOJIOTUICCKU
000OCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U TPUPOIHOM

cpene

3.2

ChopMUpOBaHHOCTh ~ YMEHUH  KPUTHYECKHM  aHAJIM3HPOBATH
XUMHUYECKYI0 HHPOPMAIIHIO, IOJyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB

(cpencTBa MaccoBOf KOMMYHHUKALIUH, C€Th IHTEpHET U ApyTrHe)
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CchopmupoBaHHOCTh yMEHUI cOOMIONATh MpaBHUiIa SKOJIOTHYECKU
1enecoo0pa3zHoro NoBeIeHUs B ObITY U TPYAOBOH JESTEIbHOCTU B
LEJIIX COXPAHEHHUsI CBOETO 3/10POBbSI M OKPYXArOIeH MpUPOAHOM

cpebl




3.4

Oco3HaBaTh OMACHOCTh BO3JICUCTBUS Ha JKUBBIE OpPraHU3MBI
OnpeNe’aEHHbIX BEUIECTB, MOHMMAss cMbica mokaszatens [1/IK,
MOSICHATHL ~ HAa  NpPUMEpax  CHOCOObl  yMEHBLIEHUS U
MPEIOTBPALICHHS] WX BPEIHOIO BO3JCUCTBHS Ha OpPraHu3M

YCI0BCKa

3.5

ChopMUpOBaHHOCTh ~ YMEHHH  TPOBOAMWTH  BBIYUCICHHS  C
UCTOJb30BAHUEM TOHATHS  «MaccoBas JIOJI1 BEIIeCTBA B
pacTBOpe», OOBEMHBIX OTHOLICHWH Ta30B MPH XUMHYECKHX
peaknusaX, Macchl BEHIECTBA WM O0BEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIECTBAa, Macce MWIM 00béMy OJHOTO U3
YUYaCTBYIOUIMX B PEaKIMH BELIECTB, TEIUIOBOro 3 (eKTa peakiuu
Ha OCHOBE 3aKOHOB COXPAaHEHHMS MAacChl BEIIECTB, MPEBPAICHUS U

COXpPaHCHUA DOHCPTIUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/I‘-IeCKI/Ie OCHOBBEI OpFaHquCKOﬁ XHUMHUHN

1.1

IIpenmer opraHM4YeckOM XUMHUHU: €€ BO3HUKHOBEHHUE, Da3BUTHE U
3HaYEHUE B IOIYYCHMM HOBBIX BEIIECTB W MaTepuanoB. Teopus
CTPOEHHsI OopraHudeckux coeanHeHuil A.M. bytnepoBa, €€ OCHOBHBIE

TTIOJIOXKCHUA

1.2

CtpykrypHble (OPMYJIBI  OPTaHWYECKUX  BEMIECTB. | omoorus,
n3omepusi. XUMHYECKas CBA3b B OPraHMYECKUX COCIUHEHUSAX —
OIIMHApHbIE W KpaTHble cBsA3u. [IpencraBneHuwe o kinaccudukanuu

OpPTraHNYCCKUX BCIICCTB

1.3

Homenknatypa opraHuyeckux COeOUHEHHH (cucTeMaTudeckas) U
TPUBUATBHBIE Ha3BaHUS BAXKHEWIINX TMPEACTABUTENIEH  KJIACCOB

OpTraHUYCCKUX BCIICCTB

VYreBo1oposl

2.1

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMUECKU psia. MeTaH U 3TaH —
MPOCTEUIINE MNPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHUE U XMMHUYECKHE
CBOMCTBA (peakl1M 3aMEeLIeHNs] U TOPEHUs), HaX0XJEeHHE B MPUPOJIE,

IIOJIYUCHHUEC U MPUMEHCHUEC

2.2

AJKeHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKMM psA. OTWIEH U
MPOMUJIEH — MPOCTEHIINE MPEJCTABUTENIN AJIKEHOB: (DU3MUECKUEe U
XMMHUYECKHE CBOMICTBa (peakUUM TUAPUPOBAHUSA, TaJOr€HUPOBAHUS,
THJpaTali, OKHUCICHMS W  MOJMMEpH3alMu), T[OJIyueHHue U

IIPUMEHCHUEC
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Ankaguensl: Oytamuen-1,3 wu  merunOyraauwen-1,3:  crpoenue,
BOKHEWININE XWMHYECKHE CBOMCTBA (peakmus IOJIUMEPHU3AIINN).

[TonyueHne CHHTETUYECKOIO KayuyKa U PE3UHBI
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AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, FOMOJIOTHUECKUU PSII.
AneTuieH — NpocTeHINil IPeICTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE,
¢usnyeckue M XMMUYECKHE CBOWCTBa (peakUuu THIPUPOBAHUS,

raJIOTeHUPOBAHUS, THIPATAlUU, TOPEHHUS ), TOJTYUYCHHE U IPUMEHEHHE




2.5

Apenbl. benzon: cocraB, crpoeHue, (U3NUYECKHE H XHMHUYECKHE
CBOWCTBa (peaklUM TaJoOreHUPOBaHUS U HUTPOBAHMSA), MOJIYUYCHUE U
npumeHeHue. Tomyon: cocTaB, cTpoeHHue, (PU3MUECKUEe M XUMHUYECKUE
CBOICTBa (peakUuu raJIOT€HUPOBAHUS M HUTPOBAHUS), MOITYYEHHE U
IpUMEHEHHE. TOKCHYHOCTb apeHoB. ['eHeTmdeckas CBSA3b MEXIY

YIJIICBOAOPOAAMHU, IPUHAJICKAIIUMHU K PA3JIMYHBIM KJIaCCaM

2.6

[IpupoHbIE HCTOYHUKHU YIIIEBOXOPOAOB. IIpupoaHBbIi ra3 U MOy THEIE
HedTsaHbIe Ta3el. HedTh 1 €€ npoucxoxaenue. CrocoObl nepepadboTku
HeTH: TEeperoHka, KpEeKUHT (TEPMHUYECKUN, KaTaTUTHYCCKUN),
nuponu3. [lpoaykrer mepepaboTku HepTH, WX NpPUMEHEHHE B
MPOMBIIIJICHHOCTH M B ObITy. KaMeHHBI yronb W TPOAYKTHl €ro

nepepadoTKu

Kchopoz[coL[epmamHe OpraHu4€CKHUC COCANMHCHUA

3.1

[IpenenpHble OQHOATOMHBIE CIUPTHI. METaHOI M 3TaHOJ: CTPOEHHUE,
¢u3nyeckue W XUMHUYECKHE CBOMCTBAa (peakuuu C aKTUBHBIMU
MeTaJlJIaMH, raJIOT€HOBOIOPOIAMH, TOpPEHHE), IIPUMEHEHUE.
Bomoponnele  CBA3M  MEXIy MOJIEKYJIaMH cnuproB. JlelicTBue
METaHOJIa ¥ 3TaHOJa Ha OpraHu3M 4eloBeKa. MHOroaTOMHBIE CITUPTHI.
OTWIEHITIMKOIb M IJIMLEPHUH: CTPOCHUE, (PU3NYECKUE U XUMHUUYECKUE
CBOICTBa (B3aMMOJIEICTBUE CO IETOUYHBIMHY METANIaMU, Ka4YECTBEHHAs
peakuuss Ha MHOTOaTOMHble chnupThl). JlelicTBUe Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHCHI/Ie rMOgepruHa U 9TUJICHTJIUKOJIA

3.2

deHoI: CTPOCHUC MOJICKYJIBI, (1)1/13I/IquKI/IC U XHUMHYECKHE CBOMCTBA.

Toxcuunocth penona. [Ipumenenue dhenona

3.3

Anpaerunpl W KeTOHbl. DopManbIeTrH, aneTaabIeTH]: CTPOCHHE,
dbu3MvecKkne W XUMHUYECKHE CBOMCTBA (PEAKIMHW OKHUCJICHHS H

BOCCTAaHOBJICHHS, KAUCCTBCHHBIC peaKHI/II/I), MOJIYy4YCHHEC U ITPUMCHCHUC

3.4

OAHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKUE M XMMHUYECKHE CBOMCTBA
(cBoiicTBa, OOmMe JUIg Kjacca KHUCIOT, peakius 3STepupUKaIin),
nojlyueHue U npuMeHeHune. CTeaprHOBas M OJIEMHOBAsl KUCIIOTBI Kak
MPEICTaBUTENN BBICHIMX KapOOHOBBIX KHCIOT. Mpblla Kak COJHU

BBICIIHNX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC HeﬁCTBHG

3.5

Crnoxnbie 3(UpBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. ['Maponus
CIIOKHBIX 3¢upoB. XKupsl. I'maponu3 xupos. [IpumeHeHue >XHUPOB.

buonornueckas POJIb X KUPOB




3.6

YrneBoapl: cocTaB, KiacCU(UKANUS YIIEBOAOB (MOHO-, HIU- U
nonucaxapuabl). ['oko3a — npocreiiuii MOHOCaxapua: 0OCOOEHHOCTH
CTpPOCHHS MOJIEKYJbl, (HU3UUYECKHMe U XUMHYECKHE CBOICTBa
(B3aumopeiictBue ¢ rugpokcuaoMm meau(ll), oxucnenne amMmuavyHbBIM
pactBopoM okcuia cepedpa(l), BoccraHoBieHHE, OpPOKEHHE TITFOKO3bI),
HaXOXXJECHWE B TNpUPOAE, NpPUMEHEHHE, OHOJOTHYECKass pOJib.
®otocunTe3. OpykTo3a Kak U3oMep MIOKo3bl. Kpaxman u memnonosa
Kak mpupojHble mnoiumepbl. CTpoeHue Kpaxmajga U UEJUTIOJIO03bI.
dusznueckue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIN3,

Ka4CCTBCHHA pCaKIUA C I/IOI[OM)

A30Tconep>1<anme OpTraHUYCCKUC COCANHCHU

4.1

AMHWHOKHCIOTBI  KakK aM(I)OTepHBIC OpraHHu4eCKUC COCAUHCHUA.
dusnyeckue U XUMHUUYECKHE CBOKMCTBA AMHHOKHCIIOT (Ha IIpuMeEpe

mmnuHa). bruonornyeckoe 3HaueHne aMHHOKHUCIIOT. [lenTu st

4.2

benkn kak  NOpUpPOOHBIE  BBICOKOMOJIEKYJISIDHBIE  COCIUHECHUS.
[lepBuuHas, BTOpUUHAS U TPETHUUHAS CTPYKTypa OeiaKoB. XUMUYECKUE
CBOWCTBa OEJIKOB: TUAPOJIN3, ACHATYpalMs, KAYeCTBEHHbIE PEaKIIMU Ha

Oenku

BBICOKOMOJ'I@KYHSI[)HLIC COCIUHCHMUA

5.1

OcHOBHbIE TIOHATHS XUMHH BBICOKOMOJIEKYISPHBIX COCIUHEHHIA:
MOHOMEp, MOJUMEp, CTPYKTypHOE 3BEHO, CTENEHb IOJIMMEpHU3alnHy,
cpenHsiss  MoyekyJspHas Macca. (OCHOBHbIE METOJbl  CHHTE3a
BBICOKOMOJIEKYJIIPHBIX ~ COEIMHEHUW  —  TMOJUMEpu3auus |

ITOJIMKOHACHCAL U

5.2

3KCHCpI/IMCHTaJ'IBHBIC MCTObI U3YUCHUS BCUICCTB U UX HpeBan.leHHﬁ:
O3HAaKOMIJICHHUC C O6p33HaMI/I MNPpUPOAHBIX U UCKYCCTBCHHBLIX BOJIOKOH,

miacTMace, KayuykoB. [lonydeHre CHHTETHUECKOro KayuyKka U pe3HHbI

11 KITACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

1.1

XuMHUeCcKul 3neMeHT. AToM. Slapo aTtoma, U30TOMBI. DJIEKTPOHHAS
00070uKa.  DHEPreTHMYecKHue ypOBHH, IOAYPOBHU. ATOMHBIE

opburamu, s-, p-, d-ameMeHTbl. (OCOOCHHOCTH paclpeaeicHUs




AIIEKTPOHOB MO OpOUTANAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX

HEepUOJIOB. DJIEKTPOHHAS KOH(UTYpaLlUs aTOMOB

1.2

Ilepnonnueckuii 3akoH u Ilepuomuueckas cucreMa XUMHYECKUX
sanementoB J[.M. MengeneeBa. CBs3b NEPUOIUYECKOIO 3aKOHA M
ITepuoanueckoit cucteMbl XuMuueckux 3nemeHToB [[.M. MenneneeBa
C COBpPEMEHHOM TEOpHeHl CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUsSI CBONCTB XMMHYECKUX DJIEMEHTOB M 0O0pa3yeMbIX UMHU
MPOCTBIX M CIIOXHBIX BEIIECTB IO IpynnaMm U NepuojaM. 3HaAueHUe

NEPUOANICCKOIr0 3aKOHAa B pa3BUTHUHU HAYKHU

1.3

CtpoeHue BelmiecTBa. XUMUYECKas CBA3b. BUIbI XUMHUECKON CBSI3U
(koBasieHTHas HEMOJISIPHAST M TOJIsApHAs, WOHHAs, METaJUTMYecKas).
WNonbl: KaTMOHBI U aHUOHBL. MexaHu3Mbl 00pa30BaHUsl KOBaJIEHTHOMN
XUMHYECKOH  cBsi3M  (OOMEHHBIW W JIOHOPHO-AKILIETITOPHBI).

Bomopoanas cBs3b

1.4

BanenTHOCTS. :‘)HGKTpOOTpI/II_[aTCJ'IBHOCTB. CreneHb OKHCIICHUS

1.5

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOIO CTPOCHHA. 3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTALINYECKUX PEHIETOK.
3aBUCUMOCTbH CBOMCTBA BELIECTB OT THUIIA KPUCTAUINYECKON PELIETKY.
IlonsTue o pucnepcHbIX cucreMax. VCTHHHBIE M KOJUIOWIHBIE

PaCTBOPBHIL. MaccoBas A0JIs1 BEIICCTBA B paCTBOPE

1.6

Knaccugpukamuss Heopranmyeckux coeauHeHuil. Homenknarypa

HEOPTraHNYECCKUX BEIIECTB

1.7

Xumuyeckas peakuusa. Krmaccuduxamuss XMMHYECKMX peakUud B
HEOPraHMYEeCKON M OpraHMYecKON XMMHH. 3aKOH COXPAHEHUS MacChl
BEILIECTB, 3aKOH COXPAaHEHUs W IMPEBpAllCHUs DJHEPruu IIpHU

XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTL pCaKknuu, €€ 3aBUCHUMOCTb OT Pa3JIMIHBIX (I)aKTOpOB

1.9

Obpatumble  peakuuu. XuMHUYeckoe paBHoBecue. DakTopsl,
BIMSIONIME HAa COCTOSIHUE XUMHUYecKoro paBHoBecus. [Ipunnun Jle

larenne

1.10

OnexTponuTryeckas auccouuanys. CUIbHbIC U claOble 3JIEKTPOIUTHI.
Cpena BOJIHBIX pacTBOPOB BEILECTB: KUCIasi, HEUTpalbHas, 1EJI0YHAas.

Peakiiuu vonsoro oomeHna

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumust




2.1

Hemerannel. Ilonoxenne HemeraiwioB B Ilepuonnueckoit cucreme
xummudeckux asneMmenToB J.M. MenneneeBa 1 0COOEHHOCTH CTPOCHUS
aroMoB.  @Du3znyeckue  CBOWCTBA  HEMETAUIOB.  AJUIIOTPOINHS

HEMETaJUIOB (Ha IpUMEpPE KUCIopoaa, cepsl, hochopa u yriepoaa)

2.2

XWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJIOT€HOB, CEPBHI,
aszota, ¢ocdopa, yriepona u KpeMHH) U UX COCTUHEHHUH (OKCHIIOB,
KHUCIIOPOJCOACPKAIIMX  KHUCIOT,  BOJOPOAHBIX  COEAMHEHUMN).

HpI/IMeHCHI/Ie Ba)KHEHUIIIMX HEMETAJIJIOB U MX COCI[I/IHGHI/Iﬁ
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Meramnbl.  Ilonoxenne wMeraiwuioB B Ilepuogmyeckoin cucreme
xumudeckux anemeHToB J[.M. MenneneeBa. OCOOCHHOCTH CTPOCHHS
AIIEKTPOHHBIX 000JI04eK aToMoB MeTaiioB. OOmue ¢unyeckue
cBoiictBa MeTayioB. CriaBbl METAJIOB. OJIEKTPOXUMMUYECKUN P

HaHpﬂ)KeHI/IP'I MCTAJlJIOB

2.4

XVWMUYECKHUE CBOWCTBA BAXKHEHIIMX METAUIOB (HATPHiA, KaJHA,
KaJIbIIMA, MarHui, aJlOMUHUH, IIUHK, XpOM, JKEJIe30, MEIb) U HUX
coequHeHui. OOmue crnocoObl MojdydeHus MeTaioB. [IpumeHeHue

MCTAIJIOB B 6I)ITy U TCXHHUKE

2.5

I'eneTmyeckas CBSA3b HCOPTraHNMYCCKUX BCHICCTB, MPUHAAICKAIIHUX K

Pa3IMYHBIM KJ1accam

XUMHS U KU3Hb

3.1

Ponp xumuu B oOecnedyeHHMH SKOJOTMYECKOW, 3HEPreTUYeCKOW U
NUIEBOM 0€30MacHOCTH, Pa3BUTUU MeAMLUHBL. [loHATHE O HAy4HBIX

MCTOAaX IMO3HaHMA BCIICCTB 1 XUMHYCCKHUX peaKI_lI/Iﬁ

3.2

HpeI[CTaBJ'ICHI/I}I 00 06H_II/IX HAayUYHbIX IPUHIOUIIAX MTPOMBIIIJIICHHOI'O
MMOJIy4YCHUA BayKHEHIITNX BCIIICCTB. YenoBek B MHUPE BCHIECTB U
MaTCpHraIoB: BaKHEHIIIIE CTPOUTCIILHBIC MaTcpHralibl,
KOHCTPYKIHUOHHBIC MaTCpHraJibl, KpacCKu, CTCKIIO, KEpaMuKa,
MaTCepHuaJibl JIA 3JICKTPOHUKH, HaHOMATCpHaJbl, OPraHUYCCKHUEC U

MUHEpaJIbHBIC YA00OpEHUS
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XuMUs M 3I0pOBbE  UeJOBEKa: MpaBWia  HCIOJIb30BaHUS
JIEKapCTBEHHBIX MpPEnapaToB, MpaBuia 0€30MacHOr0 HMCHOIb30BaHUS

npenapaToB OLITOBOM XUMHUU B MTOBCETHEBHON KU3HU




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPUAJIbBI U1 YYUTEJA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET






