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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XHMMHM Ha YpOBHE CpeIHEero oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpazoBanun B Poccuiickoit @enepaunn», TpeOOBaHUNH K pe3ylbTaTaM
OCBOCHHMS (efepanbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIero
obpazoBanust  (DPOII  COO), npencraBieHHbIX B DeaepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapte COO, ¢ yuérom Konneniuu
mpernojaBanusl  y4eOHOro  mpeaMera «XUMHS» B 00pa3oBaTEIbHBIX
opranmszauusax  Poccuiickorn — dexepauuu,  peaM3yIOLIMX  OCHOBHBIC
o0pa3zoBaTeIbHbIE MMPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTUS
BocnuTanuss B Poccuiickoii @exepauuu Ha 1nepuon o 2025 roma»
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAX0J0B K pa3pabOTKe MPOrpaMMBbI M0 XUMHUU, K ONPEEICHUIO
oOmen crpaterud OOy4YEHHs, BOCHHTAHUS W Pa3BUTUS OOyYarOIIUXCS
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kiaccoB Ha 6azoBom
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble monoxeHus @OI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJbTaTOB OOYy4YEeHUs U
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
00111600pa30BaTEeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
oOpazoBaHHOCTU. OHO CIYKHUT 3aBEpIIAIOIIMM HTAloOM pealn3alid Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LIEJIOCTHON CHUCTEME XHUMHUYECKOro O0Opa3oBaHMs. DTH ILIEHHOCTH KacaroTCs
MO3HAHUSI 3aKOHOB MPUPOJILI, (HOPMUPOBAHUSI MHUPOBO33PEHUS] U OOIIEH
KYJbTYphbl YEJIOBEKa, a TaKXKE HKOJOTHUUYECKH OOOCHOBAHHOIO OTHOIICHUS K
CBOEMY 37I0pOBbIO U MPUPOJHON cpefe. PeannzyeTcs xumMuueckoe 00pa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOimero oOpa3oBaHUsl CpeACTBAMHU
y4eOHOro TmpeaMeTra «XUMHsS», COJACP)KaHHME W TMOCTPOEHHE KOTOPOTo
OTPE/ICNICHbl B MPOTPaMME MO XUMHH C YUYETOM CHElU(DUKA HAYKU XUMUH, €€
3HAQ4YEHUS B MO3HAHUM MPUPOJILI U B MATEPUATILHON JKU3HU OOIIECTBA, a TAKXKE C
yd€ToM OOIUX 1eJMed U NPUHITUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEeMBI cpefaHero oomiero obpa3oBanusi B Poccuiickoii
denepauum.

XUMUS KaK dJIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPaeT 0COOYyI0 poJib B
COBPEMCHHOM IMBWIM3allUM, B CO3JJaHMM HOBOW 0a3bl MaTepHaIbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaad B (OPMUPOBAHHE PaAIMOHATIBLHOIO
HAy4YHOTO MBIIUICHUS, B CO3JaHUE IEJOCTHOTO TMPEACTaBICHUS 00
OKpY)KaloOllleM MHUpPE KaK O €JIWMHCTBE MPUPOALI M YEJIOBEKa, KOTOpPOE
dbopmupyercss B XUMHH Ha OCHOBE IIOHMMAaHHUSl BEIIECTBEHHOTO COCTaBa
OKPY’KAIOIIEro MUpPa, OCO3HAHMS B3aMMOCBS3U MEXIY CTPOCHHUEM BEIIECTB, X
CBOMCTBAaMHU U BO3MOXHBIMU 00JIaCTSIMU TTPUMEHEHMUS.

TecHO B3aMMOJEWUCTBYsI C APYTMMHM €CTECTBEHHBIMHU HAayKaMH, XHUMHS
CTajla HEOThEMJIEMON YacThbIO MHUPOBOW KYJBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOT0 TPYyJla W KU3HU KaXI0ro wieHa obmiectBa. CoBpeMeHHass XUMUS
KaK HayKa CO3MJaTelIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HaIlpaBJICHA Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKOM, THUIIEBOM, HKOJIOTHYECKOW O€30MacHOCTH H
OXpaHBbI 3/I0POBBSL.



B cootBeTcTBUM € OOMIMMH NEISIMU U TPUHIMIAMU CPEIHEro oOIIero
oOpazoBaHus cojepkaHue mnpeamera «Xumus» (10—11 kmaccel, 0a30BbIif
YPOBEHb W3Y4YE€HUsI) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOJIMMYIO MM  JUIsi  BBIPaOOTKH
MHUPOBO33PEHYECKNX OPHUEHTUPOB, YCIICIIHOTO BKIIIOUECHHS B KU3Hb COLIMYMA,
OPOJOJDKEHUs 00pa3oBaHMs B Pa3lMYHBIX 00JacTsX, HE CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocCTaBisIOMUMH TIpeAMeTa «XUMHUSD» SBISIOTCS 0a30Bble KypChl —
«Oprannyeckas xumusi» U «OOmIas U HEOPraHWYECKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUI MO0 HEOPraHMYECKON XUMUH (C BKIIFOUEHHEM 3HAHUM U3 001Iei
XUMUH) U opraHnndeckoi xumun. ®opmMupoBaHue JaHHOW CUCTEMBbI 3HAHUN MPU
U3YYCHUH TIpeIMeTa OO0ECIEeYMBAET BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUM XUMUHU.

CrtpykTypa conepxxkanusi KypcoB — «Opranudeckass xumus» u «OO0mas u
HEOopraHu4ecKkas XuMus» c(HOpMHUpPOBaHA B MPOrpamMMe MO XMMHUU HA OCHOBE
CUCTEMHOTO TOJXO0/Ja K HU3Y4YEHHI0 Y4YeOHOro marepuaia U O0OYCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpPEACNIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce€ OpraHMYECKOW XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTaHUYECKHUX
COCAMHEHU, a TAaKXE€ HAa YPOBHE CTEPEOXUMHUUYECKUX U DJIEKTPOHHBIX
Ipe/CTaBlieHud O cTpoeHuu BemecTB. CBeneHuss 00 M3yd4aeMblX B Kypce
BEILIECTBAX JAlOTCsl B PAa3BUTUM — OT YIJIEBOJOPOJOB JIO  CIIOXKHBIX
OMONIOTUYECKH AaKTUBHBIX COEIWHEHUN. B Kypce opranudeckoil XuMHUU
MOJIy4alOT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI TIEPBOHAYAJBHBIE TMPEACTABICHUS O XWMHUYECKOW CBS3H,
KJIaCCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHHSI, O XUMHUUYECKOUN pEaKIIUH.

[Tog HOBBIM yrioMm 3peHus B mpeameTe «XUMHUs» 0a30BOTO YPOBHS
paccMaTpuBaeTCs W3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpEeTUYECKH MaTepuanl U (HAaKTOJOTUYECKUE CBEICHMUS O BEIIECTBAX U
XuMu4eckoi peakiuu. Tak, B yacTHOCTH, B Kypce «O01ast 1 Heopranmieckas
XUMUSD» 00Yy4arolmUMCs TPEIOCTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEPUOJIMYECKOTO 3aKOHA C OOMIETCOPETUYECKUX U METOJOJIOTHYECKUX
MO3UIIUN, TIIYy0)Ke MOHATh HCTOPUIECKOE M3MEHEHHE (PYHKIUI ITOr0 3aKOHA —
0T 00001IaroIIel 10 00BICHSIONIEH U MPOTHO3UPYIOIIEH.

Enunasg cucremMa 3HAHMM O Ba)XHEHMIIIMX BeEIECTBaX, HX COCTaBe,
CTPOCHHUH, CBOWCTBAX M MPUMEHEHUU, & TAKKE O XMMHUUYECKUX PEaKIMIX, UX
CYIIHOCTH U 3aKOHOMEPHOCTAX MNpOTEKaHus AomnojHsercs B kKypcax 10 u 11
KJIACCOB 3JIEMEHTAMM COJAEPKAHUS, HMEIOIIUMH KYJIbTYpPOJOTHUYECKUNA H
MPUKIIAIHONW XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHWMAHHUIO B3aWMOCBS3U
XUMUHU C JIPYTUMU HayKaMH, PAacKpbhIBalOT €€ pPOJib B TO3HABATEIBHOU H
MPAKTUYECKON JIEATETLHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHUS
K TpOIeCCYy TBOpUYECTBA B 00JIACTH TEOPUU M TMPAKTHUECKUX MPUIOKEHUIN
XUMUH, TIOMOTAIOT BBIYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJieMaX, CBSA3AaHHBIX C XHUMHUEH, KPUTUYECKU
OCMBICTTUBATh HWH(MOPMAITMI0O W TPUMEHATh €€ IS TOTNOJHEHUS 3HAHHM,
pElIEHUs] HMHTEJUICKTYIbHBIX M SKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3amad. B memom coxepkanue yueOHOTO mpeamMera «XUMUsS» JaHHOTO YPOBHS
M3y4eHUsST  OPUEHTUPOBAHO Ha  (OpPMHpPOBAHHWE y  OOYyYarOUIUXCS
MHUPOBO33PEHYECKON OCHOBBI JIsl TOHUMAHUS (PUITOCOPCKUX HIAEH, TAKUX KaK:



MaTEepUaIbHOE E€JUHCTBO HEOPraHWYECKOr0 U  OPraHU4ecKoro  Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB X COCTABOM U CTPOCHHUEM, II03HABAEMOCTh
NPUPOAHBIX SBICHUN MYyTEM SKCIEPUMEHTA U PELICHUs MPOTUBOPEUUN MEKITY
HOBBIMH (paKTaMU U TEOPETUUECKUMHU MPENOCHIIKAMH, OCO3HAHUE POJIU XUMHHU
B pEUICHUH OHKOJOTMYECKUX TpodsieM, a Takxke MpolieM cOepexeHus
DHEPIreTUYECKUX PECYpPCOB, CHIPhS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHayoB.

B maHe pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHUS U COLMATU3ALMH
oOy4Jaronuxcsi MPUHATHIE MPOrPAMMONM MO XMMHH TMOAXOAbl K ONpPEaeNICHUIO
collepKaHUsi W TIOCTPOEHUSl TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JIEUCTBHM, HMEIOMMX O0a30BO€ 3HAYCHUE ISt
Pa3UYHBIX BHUJOB JCSATEIBHOCTU: pEIICHUS NpoOsieM, TMOWCKa, aHalu3a U
00paboTkn  WMH(pOpMAIMK, HEOOXOJAMMBIX JUISI  INPHOOPETCHHUS  OIbITA
MPAKTUYECKON U HCCIIEeOBATEIBCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B MO3HAHUU XUMHUH.

B mpaktuke mnpenogaBaHus XMMUU KaK Ha ypOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHus, IpH
OTIPENICTICHUHN COJICPKATEIBHOU XapaKTEPUCTUKU IIeJIe H3Yy4EeHHs TpeaMeTa
HaIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJUIUOHHO MPHU3HAETCS
dbopMHpOBaHWE OCHOB XHWMHUYECKOW HAyKW Kak oOOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, IMPAKTUUYECKOW JEATEIbHOCTH YeJOBeKa W KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOYKU 3PEHUS TaKOU
MOAXO0J K ONpPENENCHUI0 1eJied W3y4eHHs] TMpeaMeTa SBISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO aHHOM TOYKE 3pEHUS TJIABHBIMU IIEJIAMH M3YYCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (¢dopMuUpPOBaHHWE CHCTEMbl XHMHYECKUX 3HAHUW KaK BaKHEHIIEH
COCTaBJISIFOIIENM €CTECTBEHHO-HAYYHOM KapTUHBI MHpPa, B OCHOBE
KOTOpPOHM JIeKaT KItOUEBbIe TMOHATHUS, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOpUU XHMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE M TOHHUMaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIICHH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUM O HAYYHBIX METOJaX
MO3HAHUS BEMIECTB W XHUMHYECKUX PEAKIUN, HEOOXOJAUMBIX JJIs
MpUOOpPETEHUS yYMEHUW OPUEHTHPOBATHCS B MHPE BEIIECTB U
XUMUYECKUX SIBICHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUICCKON U
MMOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUW U CIOCOOOB  JCATENBHOCTH, CBSI3AHHBIX C
HaOMIOZCHUEM ©  OOBSICHEHHMEM  XHMHUYECKOTO  DKCIIEPUMEHTA,
coOro/IeHreM TMpaBuil 6€30MacHOT0 OOpaIeHUs C BEIIECTBAMH.

Hapsimy ¢ »TuMm, conmepkaTelbHas XapaKTepUCTHUKA Iieliel W 3amad
M3Y4YEHUS MpeaMeTa B MPOrpaMMe MO0 XMMHUHU YyTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHETO OOIIero
oOpazoBanusi. CerojHsl B MPENOIaBaHUN XUMUU B OOJIBINICH CTENEHU OTHAETCS
MPEANMOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHus  OOydeHwus,
OPUEHTHUPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKA 00II€00pa30BaTeIbHON
OpraHM3aliy, BIAJCIOIIEr0 HE HAO00OpPOM 3HaHUW, a (YHKIMOHAIBHON
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMHU 1 YMEHHSIMU aKTUBHOTO MOJTYUYEHUS 3HAHUHN
Y IPUMEHEHUS UX B PEaTbHOM JKU3HU JIJIS PEIICHUS TPAKTHYECKUX 3a1ad.

B cBsi3u ¢ 3TUM mpu U3YYEHWM TpeaMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3HAYCHHE MPUOOPETAIOT TAKKE MEJN U 33]1a4H, KaK:



amantanys oOydJalomuXCcs K YCIOBUSAM JIWHAMHUYHO pPa3BUBAIOIIETOCS
Mupa, (GOpMHUPOBAHUE WHTEIICKTYyallbHO pPAa3BUTONW JMYHOCTH, TOTOBOH K
caMo00pa3oBaHWIO,  COTPYAHHYECTBY,  CAMOCTOSITEILHOMY  TMPHUHSITHIO
IPaMOTHBIX PEIICHHH B KOHKPETHBIX >KM3HCHHBIX CHTYaIUSIX, CBSI3aHHBIX C
BEIICCTBAMH U UX IPUMCHEHHUEM;

dopMupoBaHHe y OOYYarOIIMXCS KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIICTCHIINI), UMCIOIINX YHHUBEPCATbHOE 3HAYCHHE ISl PA3IUYHBIX BHJIOB
JCSATENIbHOCTH:  PEIIeHUs MpoOjeM, TOoWCKa, aHanu3a ©u  00paboTKu
UHPOpMAIIMU, HEOOXOMUMBIX I TIPUOOPETCHHs] ONbITa JEATEeIbHOCTH,
KOTOpas 3aHUMaeT BaXHOE MECTO B TMO3HAHWU XUMUH, a TaKXKe I OICHKH C
MO3UIMA DKOJIOTHYECKOW O€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB U
XUMHYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U TIPUPOTHYIO CPEIY;

pa3BHUTHE MTO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUYCCKUX
CIIOCOOHOCTEW O00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbBHO TPHOOPETATh
HOBBIC 3HAHUS TI0 XMMHH B COOTBETCTBUHU C YXU3HECHHBIMH MOTPEOHOCTIMH,
UCTIOJb30BaTh COBPEMCHHBIE HH(DOPMAIIMOHHBIC TEXHOJIOTMH I TIOMCKAa U
aHaM3a Yy4eOHOW W HAYYHO-TIOMYJISIPHOW WHQPOpPMAIUU  XHUMHYECKOTO
COJICpIKaHUS;

dopMuUpOBaHHE U pa3BUTHE Y OOYyYAIONIUXCS AaCCOIMATHBHOTO U
JIOTUYECKOTO MBINUICHUS, HAaOIIOAaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YAaCTHOCTH, IIpH IUTAHUPOBAHWH U
NPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyYaOIUXCS YOSKIEHHOCTH B TYMaHHUCTHYCCKOU
HaTpPaBJICHHOCTH XHMHHU, €€ BKHOW POJM B PEIICHUH TIOOATBHBIX MPOOieM
paIoHaIBLHOTO MPUPOOIIOIE30BAHNS, TOTIOTHEHHS YHEPTCTHUECKUX PECYPCOB
U COXpaHGHHUS TPHPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTHU
OCpe)XHOTO OTHOIIEHUS K TIPHPOJE H CBOEMY 3JI0POBBIO, a TakKke
NPUOOPETEHUS OIBITA HWCIIOJIb30BAHUS TTOJIYYCHHBIX 3HAHHHA JUISI TPUHSATHS
I'PaMOTHBIX PEIICHU B CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKUMH SIBJICHUSMHU.

B ydeOHOM maHe cpemHero oOmmiero oOpa3oBaHUS MPEAMET «XHMHS»
0a30BOr0 ypOBHS BXOJWT B COCTaB TpeaMeTHOW obOmactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHD».

OOmiee 4mMcIO 4YacoB, OTBEACHHBIX JUIsI M3Y4YCHHUS XHMHHU, Ha 0a30BOM
YpOBHE cpeaHero obmiero oopa3oBanusi, coctaBisieT 68 yacos: B 10 kiacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Henemo).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHuyecko XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTUE U 3HAUEHUE
B IIOJIyYEHUH HOBBIX BEIIECTB U MATEPHUAIOB. TE€OpHUS CTPOCHHSI OPraHUYECKUX
coequHeHud A. M. bytinepoBa, €€ OCHOBHbIE TOJOXEHUS. CTPyKTypHBIE
dbopMynbl OpraHUYecKUX BellecTB. ['omosorus, usomepus. XuMUUecKasi CBSI3b
B OPraHUYECKUX COCIMHEHUIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenre o  KilaccU(DUKAIMM ~ OPraHUYECKUX  BEIICCTB.
Homenkiatypa opraHnueckiux coeJuHEHUH (CUCTEMaTHYecKasi) U TpPUBUATbHbBIC
HAa3BAHUS BAXHEUIINX NPEACTABUTEIICH KIIACCOB OPraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAIICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJICJIMPOBAHHWE MOJIEKYJI OPTraHWYECKHX BEIECTB, HAOJIOJECHUE U
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPALICHUIO OPraHUYECKUX
BEIIECTB MIPU HarpeBaHuu (IU1aBjieHUe, 0OYTJIMBaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHMYECKUU psAn. MeTraH u 3TaH —
IPOCTEUIINE MPEJACTABUTEIN aJKaHOB: (PM3MYECKHUE U XMMHUYECKHE CBOMCTBA
(peakiuu 3aMellleHHs W TOPEHUs), HaXOXKACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAl. DTUIIEH U MPOIUIICH
— TPOCTEHIITNE TPEICTABUTENN AIKEHOB: (PU3UYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUSA, TAJIOTEHUPOBAHMS, TUIpaTallid, OKUCICHUS W
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u metunOyTaauen-1,3: cTpoeHue, BaKHEUIITHE
XUMHUYECKUE CBOMCTBA (peaxmms MOJTMMEPU3AITUN). [Tonyuenue
CHHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUU PH/I.
AlLleTWIIEH — TMPOCTEHIIMN TMpEeACTaBUTENb aJKHUHOB: COCTaB, CTPOCHHE,
¢usnueckue M XUMHYECKHE  CBOWCTBAa  (peakiMu  TUIPUPOBAHMSI,
rajoreHUpPOBAHUS, THIPATALIMY, TOPEHUS ), TOJTYYEHHUE U IPUMEHEHNE.

Apensl. benzoun: cocrtas, ctpoenue, GU3NUECKHUE U XUMHUECKUE CBOMCTBA
(peakuuy TaJOr€HUPOBAHUS W HUTPOBAHUS), MOIYYEHHE M HPUMEHEHHUE.
Tonyon: cocmas, cmpoenue, guauueckue u Xumuyeckue ceoucmea (peaxyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUs), NoJydYeHue u npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTMUecKas CBA3b MEXIY YIIEBOAOPOJAaMH, NPUHAMICKAINMMUA K
Pa3IMYHBIM KJIaccaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOAHBIA ra3 W MOMYTHBIE
Hedrsapie Tazbl. HedTs u € mpoucxoxaenue. CrnocoObl nepepadoTku HedTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKHil), muponu3. [IpomyKTbl
nepepaboTku HEPTH, WX NPUMEHEHHE B TMPOMBIIUICHHOCTH W B OBITY.
KameHHbIi1 yroiabs 1 NpOAYKTHI €ro NepepadoTKH.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ oOpasliaMy IJJacTMacC, Kay4yKOB M PE3HMHBI, KOJIEKIUHU
«Hedts» u «Yromp», MOIETUPOBAHWE MOJEKYJI yIIAEBOJAOPOJOB U



raJIOTeHONPOU3BOIHBIX, MPOBEJCHUE MPAKTUYECKOW paboOThl: MOJIyYEHHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHI0O XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEMIECTBA WM MPOAYKTA PEAKUUH IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEHIECTB WJIM MPOAYKTOB
peakIun).

Kucsopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue U XMMHUYECKHME CBOMCTBA (peakiMy C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), MpUMEHEHHE. BoJopoaHbIe CBS3M MEXIY
MOJIEKyJIaMU CIUPTOB. JIeHcTBUE METaHOJa ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToOMHbIE€ CHOUPTHL. OTWUJICHIVIMKOAb W TJIHLEPUH: CTPOEHUE,
duznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIEIOYHBIMU
MeTalJlaMH, KaueCTBEeHHAsl Peakilisg Ha MHOTOATOMHBIE CIIUPTHI). JlelicTBue Ha
opranusM yenoBeka. [[pumeHneHnne ramuepuHa u STUICHTIUKOJIS.

@deHoJI: CTPOCHHUE MOJEKYJbI, (PU3MYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue gpeHona.

Anpnerunipl U kemowusl. DopManpaeruj, auneTadbIeruja: CTPOCHHUE,
bu3nuecKkrue U XMMUYECKUE CBOMCTBA (PEaKlMi OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH ), TOJyYeHNE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH.. MypaBbuHas U
YKCYCHAasi KHCIJIOThI: CTPOCHHE, (U3NMUECKHE U XUMHUECKHE CBOMCTBA (CBOMCTBA,
oOmme [y Kjacca KHUCIOT, peakius dSTepuduKaiuu), TI[OJydyeHue W
npuMeHeHne. CTeapruHOBasi U OJIEMHOBAsI KUCIIOThI KaK MPEACTABUTENH BBICIINX
KapOOHOBBIX KHCJIOT. MpbIja Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

Crnoxxnuble >QUpbl Kak TPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['miaponus
cnoxkubiX dpupoB. Kupwel. [wapomus xupos. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBompl: cocraB, KiaccupuKanus —yrieBogoB  (MOHO-, JH- U
noyMcaxapunbl). [JOKko3a — TPOCTEHIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE C
ruapokcuom meau(Il), okucnenre ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bl), HAXOXK/IEHNWE B MPUPOJIE, TIPUMECHECHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak H30MEP TITFOKO3HI.

Kpaxmain u nemnono3a Kkak npupojiHbie noaumepsl. CTpoeHue Kpaxmana u
uesnono3bl.  DU3MYECKMe W XUMHYECKHE CBOMCTBAa Kpaxmala (THUIpOJIN3,
KaueCTBEHHAS PEaKIHsl C HOJIOM).

OKCIEpUMEHTaIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
MPOBE/ICHNE, HAOIOICHUE M OMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcusioM meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aMMOJACIHCTBUE TIIMIIEPHHA C
rugpokcugom Mmenu(Il)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM
okcuga cepebpa(l) m rumpokxcuaom memnu(Il), B3ammopmeicTBue Kpaxmama c
MOJIOM), TPOBEACHHUE MPAKTUYECKON pPabOTHI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaum.

Borunicnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuud (Macchl, 00bEMa,
KOJIMYECTBA HCXOAHOTO BEHIECTBA WJIM MPOJAYKTAa pPEaKIUH IO H3BECTHHIM




Macce, 00bEMY, KOJIMYECTBY OJIHOTO W3 HMCXOJHBIX BEIIECTB WM IMPOTYKTOB
peakIun).

A3oTcoeprKanie OpraHunIeckiue CoeTMHCHNUS.

AMUHOKHUCIIOTBI ~ Kak  aM(pOTepHbIE  OPraHUYECKHUE  COCAMHCHHS.
du3nveckue U XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPE TIHIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTuapl.

benku kak mMpupoaHBIE BBICOKOMOJEKYISIpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAsI CTPYKTypa OelkoB. XMMHUYECKHE CBOWCTBa OEJIKOB:
THJIPOJIN3, ICHATypallusl, KAYeCTBCHHbIC peaKllny Ha OSJKH.

OKCIepUMEHTAIbHBIE METOABl W3YYCHHUs BEIIECTB W WX MPEBPAIICHUN:
HaOJIOJICHNEe W ONHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JE€HATypalus OCEIKOB
IIPY HarpeBaHUU, I[BETHBIE pEaKIIMU OEIKOB.

BrbicokoMoieKyIsIpHbIE COeTMHEHUST

OcCHOBHBIE TIOHSTHS XMMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEpPHU3AIUHU, CPEAHSSA
MOJIeKyJisipHass Macca. OCHOBHBbIE METOJIbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TTOJIMMEPHU3ALINS U TTOJTUKOHACHCAITHS.

OKCnepyUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, Kay4yKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXINpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISETCS dYepe3 UCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TIOHSITHM, TaK W TOHATHUMA, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TIOHSTHSA: SIBJIGHWE, HAY4YHBIA (aKT,
TUIO0TE3a, 3aKOH, TEOPHs, aHalu3, CUHTE3, KiacCU(UKAIUs, MePUOIUIHOCTD,
HaAOJII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusuka: wmatepus, OJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
OSHEPTreTUYECKU YpPOBEHBb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
doToCcHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
(epMeHTBHI).

['eorpadusi: MuHepanbl, TOPHBIE TIOPOJbI, TIOJE3HBIE WMCKOMAeMBbIE,
TOTUTUBO, PECYPCHI.

TexHonOTHSA: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIHLHOTO TMHUTAHUA,
MOIOIIIME CPENICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKUE Mpenaparhl, MaTepHaIbl
13 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XuUMHUUEeCKUN 3neMeHT. AToM. Sapo atoma, H30TONBI. DJIEKTPOHHAs
000JI04YKa. DHEPreTUIEeCKUEe YPOBHH, IIOAYPOBHU. ATOMHBIE OpOHTaiH, S-, P-, d-
aneMeHThl. OCOOEHHOCTH paclpeIeIeHHs] JIEKTPOHOB IO OPOUTANISIM B aTOMax
AIIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHAS KOHPUTypalLis aTOMOB.

Ileppogmueckut 3akoH u llepmomanueckass cucremMa XHMHYECKHUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA H



[lepuonnyeckorn cuctembl xumuueckux siemeHToB [l M. Menneneea ¢
COBPEMEHHOW TEOpPUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00Opa3yeMbIX HMMHU MPOCTBIX U CIIOKHBIX
BEIIECTB M0 TpyHIaM M MNEepUoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHnne BemiecTBa. XHMHUYECKAs] CBSA3b. BHABI XUMHYECKOW CBS3U
(KoBaJieHTHAsl HEMOJSIpHAs U MOJIApHAs, MOHHAsI, MeTa/uInyecKasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOH CBsi3M (OOMEHHBII U JIOHOPHO-
akuentopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DNEKTpOOTPULIATENEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYJISPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA  COCTAaBa  BEILIECTBA. [UIBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonsTre 0 nucnepcHbIX cucTteMax. MICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10151 BelIecTBa B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COCAMHEHUM. Homenknarypa
HEOPraHUYECKUX BEILIECTB. | eHeTnueckas CBs3b HEOPraHWYECKUX BELIECTB,
NPUHAJIEKAIINX K PAa3JIUYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHUYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacCChl BEIECTB,
3aKOH COXPAHEHUS U IPEBPALICHUS YJHEPTUU [IPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumbie peaknuu. XUMUYECKOe paBHOBecue. DakTOpbl, BIUSAIONIME HA
COCTOsSIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larense.

Onektponutuueckas nuccoruaiusi. CuibHbIE M Cia0ble DJIEKTPOJIUTHI.
Cpenla BOJIHBIX pacTBOPOB BELIECTB: KUCIAsl, HEUTpaibHAsI, IIEJIOYHAS.

OKUCAUTETLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPALICHUIL:
nemoHcTpanus Tabmui «lleproguyeckas cucremMa XMMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yueHue MOJIEICH KPUCTALTUIECKUX PEIIETOK, HAOII0IcHUE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3yIoKEHHUE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPaA, ONPEACIEHUE CPEIBI
pacTBOPOB BEIIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO HWHAWKATOPA, pEaKuu
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pazmudHbIX
(haKkTOpOB Ha CKOPOCTh XUMHUECKOU PEAKITUI.

Pacuérnble 3anaumn.

Pacuérel 10 ypaBHEHMAM XUMHYECKMX pEAKLHMH, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, PACUYETHI C HMCIOJIb30BAHUEM MOHSTHS «MAaCCOBast
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeranmner. Ilonoxenne HemeramioB B Ilepumoguueckoit cucreme
xuMudeckux 3memeHToB JI. V1. MenaeneeBa 1 0COOCHHOCTH CTPOSHHUSI aTOMOB.
@u3nvecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJia, cephl, pocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BAXKHEHIITUX HEMETAIJIOB (TaJIOr€HOB, CEPHI, a30Ta,
dochopa, yrmepoma ©W  KpeMHHUS) W HUX  COSAWHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUI ).

IIprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Merannel. [lonoxenne metaiuios B [lepuoandeckon cucreMe XMMUYECKUX
anemeHtoB JI. M. MenneneeBa. OCOOEHHOCTHM CTPOEHMS BJIEKTPOHHBIX



000J104eK aTOMOB MeTajlioB. O0mue puzndeckue cBoiicTBa MeTaioB. CIlIaBsl
METAJUIOB. DJIEKTPOXUMUUYECKUN psii HAIIPSHKEHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAIOB (HATPUH, KAJIUM, KaJbIIHM,
MarHui, aJTlOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OG6mue crocoObl MoJydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHKE.

DKCNEPUMEHTAIbHBIC METOJbl U3YYEHHUSI BEIIECTB M MX IPEBPAIICHUN:
U3Y4YeHHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ/1ayu, HAOJIOJICHUE U ONMHUCAHHE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  aTIOMHHHUSA C
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4eCTBEHHbIC PEAKIUM Ha KaTUOHBI
METaJIJIOB).

PacuérHble 3anaum.

Pacuérel Macchl BemecTBa Wi 00bEMa ra30B MO0 U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00BbEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Tbl mMacchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUHU, €CIU
OJHO M3 BELIECTB UMEET IIPUMECH.

XuMHA U )KU3Hb

Ponp xumuu B 06ecriedeHNH IKOJIOTHYECKOM, SHEPTeTUUECKOW U MUIIEBON
0€30MacHOCTH, PAa3BUTUU MEIUIUHBL. [loHATHE O HayYHBIX METO/JAaX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLINM.

[IpeacraBnenuss 00 OOMMUX HAYYHBIX MPUHIUINAX MTPOMBIIUIEHHOTO
IIOJTy4YE€HUS BAXKHEUIINX BEILIECTB.

YenoBek B MHUpE BELIECTB M MAaTEPHUATIOB: BAXKHEUIIHWE CTPOUTEIBHBIC
Marepuasnbl, KOHCTPYKLMOHHBIE MAaTepUalibl, KpacKW, CTEKIIO, KepaMmHKa,
MaTepuaibl 11 JIEKTPOHUKH, HAHOMATEPUAJIbI, OPraHUYECKUE U MUHEPAIIbHBIC
yI0OpeHus.

XUMHSI M 300pOBbE UEIIOBEKA: MPABUJIA WCIIOJIB30BaHUS JIEKAPCTBEHHBIX
npernaparoB, MpaBuia OE30MacHOTO HCIOJIB30BAaHUS TIPEmapaToB OBITOBOMA
XVMMWH B MIOBCETHEBHOW JKU3HU.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanms MeXNpeaMETHBIX CBSI3€M TMpuU  HW3ydyeHUH oOOmed W
HEOpraHndeckod xumMuu B 11 Kiacce OCylIeCTBIISIETCS YEPE3 HMCIOJIb30BAHHE
KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSTHM, TaK W TOHSATUMN, SIBISIONIAXCS
CHUCTEMHBIMU JJIs1 OTAEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CHUHTE3, KIacCH(PUKANMS, TEPUOJUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHNUE, SIBJICHUE.

®dusuka: Marepusi, JHEpPrus, Macca, aTom, SJIEKTPOH, IPOTOH, HEUTPOH,
WOH, W30TOIl, PaJAOAKTUBHOCTb, MOJIEKYJd, DSHEPreTUYECKUH YPOBECHb,
BEIIIECTBO, TEJI0, OO0BEM, arperaTHOe COCTOSIHHME BEIIECTBA, (PU3MUECKHE
BEJIMYUHBI U €IUHULBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: xnerka, opraHusM, OJKOocucTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE TOPOJBI, TOJE3HBIE WMCKOMAEMEbIE,
TOILIMBO, PECYPCHL.

TexHonorus: XUMHUYICCKas MMPOMBIINIJIICHHOCTD, MCTAJLIyprusi,
IMpOU3BOACTBO CTPOUTCIIbHBIX MaTCcpHraJIOB, CEJIbCKOXO03SHMCTBEHHOE
IMpOn3BOACTBO, IMUIIIcBasi IMPOMBINIJICHHOCTD, (bapMaHeBTI/I‘-IeCKaH

MMPOMBINIJICHHOCTD, ITPONU3BOACTBO KOCMCTUYCCKUX IIPCIIApaTOB, IIPOU3BOJICTBO



KOHCTPYKIIMOHHBIX MaTCpuajIoB, QJICKTPOHHAsA IMPOMBIIIJICHHOCTD,
HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHSA IIPOTPAMMBI 110
XMMMM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOyYaroIMMuUCs TPOrpaMM CpeaHero oomiero oOpa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHbIM M TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM ISt
pPa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTrpaMM CPEIHET0 OOIIEro
00pa3oBaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONIUE COCTABISIONINE:

OCO3HaHWE OOYYarOUIUMUCS POCCUICKON TPaKJAaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEAEIIEHHUIO;

HAJIMYKUE MOTUBAIIUU K O0yUEHHUIO;

[[eJICHANPaBICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIUMU LIETOCTHON
CUCTEME XUMHYECKOTO 00pa30BaHus;

HAJIMYKUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHUS MpEaMeTa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE YYEOHOW UM BOCIHTATEILHOW JESITEIIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJealaMHl POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
oO0lIIIecCTBE HOPMaMU U TIpaBUJIaMHU TIOBEACHHS, CIIOCOOCTBYIOIIUMU IPOIIECCaM
CaMOITO3HAHUS, CaMOpPA3BUTUSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIM4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(OpPMHUPOBAHHOCTh ONBITA TIO3HABATEIHLHOW M TMPAKTUYECKON IeATEIHLHOCTH
0OydJaroIuxcst o peaju3aii TPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCIIE
B YaCTU:

1) rpaaaHCcKOro BOCIUTAHUSA .

OCO3HaHWS  OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEJCTABIICHUS] O COIMAJIbHBIX HOpPMaxX M MPAaBUIIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBHOCTH MPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YICOHOU ACATEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIEHHOCTHOTO OTHOUIEHHS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTCUYECTBECHHON XUMUM;

YBaXXEHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTHUECKOTO
MIPUMEHEHUSI XUMUU, OCO3HAHUSI TOTO, YTO JIOCTUKEHUSI HAYKU €CTh pe3yJbTar



JUIMTENIbHBIX HAOJIONEHUM, KPOMOTIMBBIX 3KCHEPUMEHTAIbHBIX IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECca U MO3HABATEJIbHBIX MOTHUBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEJECHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSAMH, U IPUHUMATh OCO3HAHHBIEC PELICHUS, OPUEHTHUPYSICh HA MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATHh CBOE MOBEAECHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UILINI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHUX
MOCTYTKOB;

4) gpopmMupoBaHNs KyJIbTYPbI 310POBbSI:

NOHUMAaHUsl IIEHHOCTEW 370poBOoro u 0Oe30macHoro obpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3UUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs MpaBuil 0e30MacHOro OOpallleHHus C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM )KU3HH U B TPYJIOBOM JEATEIbHOCTH;

NOHUMAHHS IIEHHOCTH TMPaBWUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HU
JIIOJIEH;

OCO3HaHMSI  TOCIHEACTBHUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(yrmoTpeOmneHust ajJKoroJsi, HAPKOTUKOB, KypEHHUs );

5) Tpy10BOIr0 BOCIMTAHUS:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEOBATEIHCKON
NeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHMX BHJIAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTUE B PpEIICHUH MPAKTUYECKHX 3a/1ad
COIMAJIbHON HAIMpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeCca K MPaKTUYECKOMY HM3YYECHHIO Mpodeccuil pa3inMyHOro pojia, B
TOM YHMCJIE HA OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXEHHUS K TpyAy, JIOASIM Tpylda U pe3ylbTaram TpPYJIOBOH
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHLHON TPaCKTOPHUH
oOpazoBanusi, Oyaymieil mpodeccun U peanu3anud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEHN K XMMUU, UHTEPECOB
1 TTOTpeOHOCTEH 00IIecTBa;

6) 3K0,J10rH4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKHU I1eJIeCO00PA3HOTO OTHOIICHUS K MPUPOJE, KAK UCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUsS TJI00aJTHFHOTO XapaKTepa SKOJOTUUYECKHX MpOoOJieM, BIUSHUS
SKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MPUPOTHON U COLIMAIBHOUN CPEJIbI;

OCO3HaHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKEHUW XUMUU IS
pelIeHUs BONPOCOB PAllMOHAIBHOTO NPUPOOTOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JEUCTBHUM, NPUHOCAIIMX BPEd OKPYXKAIOLIEH
MIPUPOTHON Cpesie, YMEHHUSI TPOTHO3UPOBATh HEOIArOMPHUATHBIC YKOJIOTHICCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JACHUCTBUN U MPEIOTBPAILLAT UX;

HallMyus Pa3BUTOTO  SKOJOTMYECKOIO  MBIIUICHUS, SKOJOTMYECKOU
KYJbTYpPbl, OIbITA JAESITEILHOCTH SKOJOTMYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA UMHU B II03HABATEIBHOM, KOMMYHUKATUBHON U COLIUATILHOMN



NpaKTHKE, CHOCOOHOCTH W YMEHHS AaKTHBHO TPOTHBOCTOSTH HJICOTIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NOHUMAaHUs CHeNu(PUKN XUMHH KaK HayKH, OCO3HaHUs ¢€ pOJU B
(GopMUPOBAHNHN PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUH 1E€JI0CTHOTO
IPEJCTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €MHCTBE MPUPOBI U YETIOBEKA, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS,;

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJISI COBPEMEHHOU
UBUJIM3AIMKA: B €€ TyMaHUCTHYECKOM HaINpaBIECHHOCTH W Ba)XHOW POJIU B
CO3JJaHUU HOBOM 0a3bl MaTepUaNbHOW KYJIBTYpbI, PELIEHUU TJIOOATbHBIX
npo0sieM yCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
NUIIEBOM M DKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHBI,
o0ecreueHnr yCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
KaXKJI0TO 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHalld3a U OOBSICHEHHS SIBJICHHI
OKPYXKAIOIIET0 MHUPa U MPOUCXOIANIMX B HEM H3MEHEHUM, YMEHHUS JelaTh
000CHOBaHHBIE 3aKJIIOUCHHUS HA OCHOBE HAyYHBIX (AKTOB U HMEIOIIUXCS
JAHHBIX C IEJIBIO TTOJIYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJB30BaTh XUMUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENLCKON e TeIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY TIOJYYCHHIO HOBBIX 3HAaHUM 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTSM  Tpyla B  pa3luyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHUSI y4E€OHOTO MpeameTa «XUMUS»
Ha YPOBHE CpEIHEro 001Iero oopa3oBaHus BKIKOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHMS ~ MHUPOBO33PEHUA  00ydYaromuxcs
MEXIUCUUILUIMHAPHBIE (MeXnpeaMeTHBIE) oOILIEHayYHbIE NOHSATHS,
OTpa)karollue IIEJIOCTHOCTh HAYYHOM KapTUHBI MHpPa W CHEIU(PUKY METO/0B
MO3HAHUA, MCHOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHBIM (aKT, MPUHLMUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIe JENCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATHBHBIE, pEryJsATUBHBIE), oOecrneunBaroue (HopMUpOBaHUE
(YHKIIMOHAJIBHON I'PaMOTHOCTH M COLIMAJIBHOM KOMITIETEHIIUU 00Yy4aroIXCs;

CIIOCOOHOCTB o0yyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHMST W  yHHUBEpCAJIbHbIE
yueOHbI€ AEHCTBUS B I03HABATEIBHON U COLMAIBHOM MPAKTUKE.



MertanpeaMeTHbIE pPe3yJIbTAaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  I103HABATCJIbHBIMM, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbLHBLIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpOBaTh  IpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPEAEATh LENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTABJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKU MOHATUNA U YCTAHABIMBATH UX B3aMMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TTOHSATHUS JIJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU IS KiaccH(pHUKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh MPUUYMHHO-CJICACTBEHHBIE CBA3U MEXKIY M3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE PpaCCYXKJICHUA (MHAYKTUBHBIC, IEITYKTHUBHBIC, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pPacCMaTpPHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATH B  MPOIIECCE TMO3HAHUSA, HCIOJb3YeMbIE B  XUMHUHU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJENIH, NPeoOpa3oBBIBaTh  MOJCIBHBIC
NPEJICTABICHUS — XUMHUYECKUM 3HaK (CHUMBOJ) JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW PpEAKIMH — TMPH PEIICHUH Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ]1ad, MPUMEHITh Ha3BAaHHBIE MOJICJIbHBIC
MPEJCTABICHUS JJIsI BBIBICHUS XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BEIIESCTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKiuii;

dbopMynmupoBaTh LEIM W 3aJauyd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
MMOCTABJICHHBIC M CaMOCTOSITEIBHO C(POPMYITHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI JIsI (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIAJICTh HaBBIKAMH CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS W TMPOBEICHUS
VYCHHYECKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOIIOJaTh 3a
XOJIOM  TPOIIECCa, CAMOCTOSITEIbHO  MPOTHO3UPOBATH €ro  Pe3yibTar,
dbopmynupoBath 00O0OIIEHHUS ¥ BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
PE3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACTIAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM W TMPOEKTHOMN
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PELICHUS] MPAKTUYECKUX 3aJlady, MPUMEHEHHIO Pa3JIMYHbIX
METO/I0B TTO3HAHUS.

3) padora ¢ nngopmanueii:

OpUEHTHUPOBATLCS B PA3NMYHBIX HWCTOYHHMKAX WHpopManuu (HAy4HO-
MOMYJISIipHAsT JINTEpaTypa XHUMHYECKOTO COJEpP)KaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl UHTepHETa), aHATM3UPOBaTh HH(POPMAIIUIO PA3IUIHBIX BUIOB U (opm



NpEACTABICHUS,  KPUTHUYECKH  OLIEHUBaTh €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD;

(bopMyIHpPOBATH 3aIIPOCHI U IPUMEHSTH Pa3IUYHbIE METObI IIPU MTOUCKE U
otbope uHpOpPMAIMK, HEOOXOAMMOM IS BBINMOJHEHUS YYEeOHBIX 3ajad
onpenenEHHOro TUIA;

nprOOpeTaTh OMBIT MCIOJB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (OpMYy MpeCTaBICHUS
uHopManuu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYyYHBI S3bIK B KauyecTBE CpeIACTBa Npu pabore ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyueckue u
MaTEeMaTU4YeCKUe) 3HAKM W CHUMBOJBL,  ¢GopMynbl, aOOpeBUATYpHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M TMPeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJITHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHMKATUBHBIMH JeCTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJIe JUajiora
W/WIN JUCKYCCUU, BBICKa3bIBaTh HUJCH, (HOPMYIUPOBATH CBOM MPEITIOKECHUS
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEITLHOCTH,
MOJIYYCHHBIX CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUA XMMHYECKOTO JKCIIEPUMEHTA, MPaKTUYECKOW paboThl IO
MCCJIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, PeaIM3aIlMi yueOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MyTEM
COTJIaCOBAHUS TTO3UIUI B X0J1€ 00CY X ICHHS 1 0OMEHA MHEHHUSMH.

OBjajieHUe YHHMBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSITeILHOCTD, OMpeeNsisi e€ IeNMu W 3aJaud, KOHTPOJIMPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH TMpeJiaraéMblii aJIrOpUTM JCHCTBUN TIPH
BBITIOJIHEHUUM YYE€OHBIX M HCCIEIOBATEIbCKUX 3a]lady, BBIOMpaTh Hambojee
3¢ PeKTUBHBIN COCOO WX pEIICHHs] ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb  CBOEM  JICSATENBHOCTHU HAa  OCHOBE
caMOaHaJIM3a U CAaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUSD)
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh TIPEACTABIACHUM O XHMHYECKOH COCTaBIISIOIIESH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJM XWMHUU B TIO3HAHUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIJIEHUS ¥ KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMMMOW ISl PEIICHUS MPAKTHYECKUX
3alad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MPUPOJHOM CPEJIE;

BIIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHM, KOTOpAas  BKJIKOYACT:
OCHOBOIOJIATAOIINE MOHATUSA (XUMUYECKUI D3JIEMEHT, aTOM, 3JIEKTPOHHAas
0o00J04YKa aroMa, MOJIEKyla, BaJEHTHOCTb, AJIEKTPOOTPUILIATENHHOCTD,



XUMUYECKas CBS3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas W COKpali¢HHas),
MOJIb, MOJISIpHAas ~ Macca, MOJSIpPHBIA  O00BEM,  YIIEPOJIHBIM  CKEJET,
GbyHKUIMOHANBHAS TpyNIa, pajukan, H30MEpHsi, U30MEPbl, TOMOJOTUYECKUN
psiZl, TOMOJIOTH, YTJIEBOJAOPOJIbI, KUCIOPOA M a30TCOJEpKAIlUe COCTUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHMUS);
TEOPUU U 3aKOHBI (TEOpHUs CTPOEHUsI Oprannueckux BemniecTB A. M. Bytneposa,
3aKOH COXPAaHEHMsI MAcChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM S3BIK
XUMUHU; MHPOBO33PEHUYECKHE 3HAHUA, JIeKalllhie B OCHOBE IOHUMAaHUS
OPUYUHHOCTH M CHUCTEMHOCTH XHMMHUYECKUX SIBJICHUH, (DAKTOIOTHYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYCHUH U OE30MaCHOM HCHOJIb30BAHUU
BOXHEUIIINX OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATEIbHOCTH
YeJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHH,
yCTaHABJIMBATh MX B3aHMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIWE MOHSITHS
IIPU OMMCAHUU COCTaBa, CTPOCHUS U MIPEBPAILCHUNA OPTaHUYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUH UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYeCKMX BEIIECTB U YpPaBHEHUH XUMHYECKUX PpEaKIIHi,
U3TOTABJIMBATH MOJIEJIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIsi MIUTIOCTPAIIUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIIICKHOCTD U3yUEHHBIX
OpraHUYEeCKUX BEIECTB MO HMX COCTaBy U CTPOCHUIO K OIpeAeIEHHOMY
KJIacCy/Tpynne coeauHeHud (yriaeBOAOPOJIbI, KHUCIOPOJ W a30TCOJAEpKAIIHe
COCIMHEHMUSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHMS), JaBaTh MM Ha3BaHHS TI10
cucremarniyeckord HoMmeHkiarype (IUPAC), a Takke TpUBOAUTH TPUBHAIBHBIC
Ha3BaHUS OTNIETBHBIX OPraHUYECKUX BEUIECTB (ITWICH, MPOIHIICH, alleTUJICH,
ATUJICHTIUKOJIb, TTULEPUH, (heHo, popManbaeru, aleTaibaerul, MypaBbuHas
KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBasl KHCIJIOTa, CTE€apUHOBAas KHUCIOTA,
TII0K03a, (GPYKTO3a, Kpaxmall, IeJUTI0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEAENATh BUIbI XUMHUYECKON CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI MPUMEHSTH TMOJOXKEHUSI TEOPUU CTPOEHUS
opranuveckux BemectB A. M. byrtiepoBa myis 0OBACHEHHS] 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS;, 3aKOH COXPAHCHHS] MAaCChI
BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3nUecKkue U XMMHUYECKUE CBOMCTBA TUIMMYHBIX MPEICTABUTENICH Pa3TMUHbBIX
KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, YTWICH, MPOIUJICH, alleTUJICH,
Oyramuen-1,3, metmnOyraauen-1,3, 6€H30/1, METaHOJ, STAHOJ, YTUJICHTIUKOIb,
TIIAIEepYH, (EHOJI, alleTalbICTH ], MypaBbUHAS U YKCyCHAs! KUCIOTHI, TIFOKO03a,
KpaxMmaji, [eJUTI0JIo3a, aMHUHOYKCyCHasi — KHUCIOTa),  WUTIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTepPU30BaTh HMCTOYHUKHU
VTIIEBOJOPOAHOTO ChIpbsi (He(PTh, MPUPOTHBIM Ta3, Yroyib), CIOCOOBI HX
nepepadOTKU U MIPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IepepaboOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHU TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTMIECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTa
pEaKIMy MO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HMCXOIHBIX
BEIIIECTB UJIU TIPOIYKTOB PEAKITUN);



c(hOpMHUPOBAHHOCT, YMEHHUH BJIQJIETh CUCTEMON 3HAHUM 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUSI, UCTIOJIb3YEMBIX B XUMUU MIPU U3YYEHUH BEIIECTB
U XUMUYECKHX  sIBJeHUW  (HaOJIOJICHHE, H3MEpPEHHE, OSKCIICPUMEHT,
MOJICIMPOBAHUE), HCIOJB30BaTh CHUCTEMHbIC XHMHUYECKHE 3HAHUS  JUIS
NPUHIATUA PEUICHU B KOHKPETHBIX J>KM3HCHHBIX CHUTYyallUsiX, CBSI3aHHBIX C
BEIIIECTBAMHU U UX IPUMEHEHUEM;

cOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBUja  IOJIB30BAHUS
XUMHUYECKOM TOCYJION M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BeIeCTBaMU B COOTBETCTBUM C MHCTPYKIMSIMU T10 BBITTOTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
AKCIEPUMEHT (MPEBpAILCHHUS] OPraHMYECKUX BEIIECTB IMPU HArPEBaHUM,
NOJIYYEHUE OTUIEHA M U3YYEHHE €ro CBOWCTB, KA4ECTBEHHbBIC pPEAKIIUH
OpraHUYEeCKUX BEIIECTB, JCHATypalusi OCJIKOB MpU HarpeBaHUU, IIBETHHIC
peakiuu OETKOB) B COOTBETCTBUM C MPaBHJIAMH TEXHUKH O€30MACHOCTU IPHU
oOpalieHn ¢ BeleCTBaMH M J1aO0OpaTOpPHBIM O0OpPYJOBaHUEM, MPEACTABIAThH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIHUpOBaTh BBIBOJBI HAa OCHOBE JTUX
pEe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOPMAIUIO, TOJYy4aeMYyI0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmaiuu, IHTepHeT U Apyrux);

chOpPMHUPOBAHHOCTh YMEHHMH  COOMIOJIaTh  MpaBWiIa  JKOJOTHYECKU
11eJ€CO00pa3HOT0 TOBEACHUS B OBITY W TPYJAOBOM JEATENHHOCTH B IEJAX
COXpPAHEHMSI CBOETO 3I0POBbSI U OKPY>Kalollled MPUPOJHON Cpeabl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI HA JKUBBIE OPTaHU3MbI ONPENEIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMas cMbIci mokazarens [1JIK, moscHATh Ha mpuMepax CrocoObI
YMEHBILICHUSI W TPENOTBPAlICHUsI UX BPEIHOIO BO3JAEHUCTBUSL HAa OPTraHU3M
YEJI0BEKA;

JUTsE OOY4arOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL CHETBIX W CIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTteMy oOo3Hauenuid JI. bpaitng npns  3amucu
XUMUYECKUX (OPMYIL.

11 KITACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OOIIass u HeopraHudeckas
XAMUS OTPaXaroT:

c(hOpMHUPOBAHHOCTh TNPEACTABICHUM: O XHMHYECKON COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIINIJIEHUS ¥ KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHYECKUX
3alad U DKOJIOTHUECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO U
MPUPOJHOM CPEJIE;

BIIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHM, KOTOpas  BKJIKOYACT:
OCHOBOITOJIAraoIye MOHATHS (XMMHUYECKHH 3JI€MEHT, aTOM, M30ToI, S-, P-, d-
ANIEKTPOHHBIE OpPOWUTATNM aTOMOB, WOH, MOJICKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
CBsI3b (KOBAJIEHTHAs, UOHHAS, METAJUIMYECKasi, BOJIOPOJIHAS), KPUCTAIIMYECKAs



peLIETKA, TUIIBI XUMUYECKHUX PEAKIIUM, pACTBOP, JIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOIMALIMS, OKHCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMHUYECKON peakIuu, XMMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEopus
BJICKTPOJIUTUYECKOU Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXpPaHEHHUS MAaCChl BELIECTB, 3aKOH COXPAHEHUS M MPEBpalICHUS
SHEPruu NMPU XUMHYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3BIK
XMMHWHM, MHUPOBO33PCHUECKHE 3HAHMS, JIeKAlMe B OCHOBE IMOHMMaHMS
NPUYMHHOCTH M CHCTEMHOCTH XHUMHYECKUX SIBJICHUM, (HaKTOJIOTHICCKHE
CBEJICHUS O CBOMCTBax, COCTaBe, MOJYYCHHUU W OE30MaCHOM HCIOJIb30BAHUM
BOKHEUIIIMX HEOPTraHUYECKHUX BEIIECTB B OBITY U MPAKTHYCCKON JIEITCIHHOCTH
YeJI0BCKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHbIC NMPU3HAKKU TOHATHUH,
YCTAHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUSA
P OMUCAHUH HEOPTraHMYECKUX BEILIECTB U UX MPEBPAIICHHI;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUUECKYIO CUMBOJIUKY JIJIS
coctaBiieHuss (OpPMYJI BEHIECTB MW YPaBHCHHH XUMHYECKHX PEaKIIHH,
cucrematudeckytro Homenkiarypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OTACIbHBIX HEOPTAaHMYECKUX BEIIECTB (yrapHbIil ra3, yriIeKUCIbIM ra3, aMMHUaK,
raméHas U3BeCTh, HeTraméHas U3BeCTh, IUTheBas COJa, MUPHUT U APYTrHUe);

c(hOPMHUPOBAHHOCTh yYMEHUM ONPEACNIATh BAJICHTHOCTh M  CTCICHBb
OKHUCJICHUS XMMHUYECKHX 3JIEMEHTOB B COCJUHEHUSX PAJIMYHOTIO COCTaBa, BU]I
XUMHUYECKON CBsI3M (KOBaJCHTHAs, MOHHAs, METaJUIMYEcKas, BOJOPOJHAs) B
COCIMHCHUAX, THUN KPUCTAJUIMYECKOM PEMIETKM KOHKPETHOTO BEIIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, HOHHAs, METAJTMYECKAs ), XapaKTep CPeabl B BOIHBIX
pacTBOpaxX HEOPTraHUYECKNUX COCTUHECHU;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBJINBATh MIPUHAJIE)KHOCTD
HEOPTraHUYECKUX BEIIECTB MO UX COCTaBY K OINPEACIEHHOMY KJIAacCy/TpyIIe
coeAMHEHU (TPOCThIE BEIIECTBA — METaNIbl M HEMETaUlbl, OKCH/IBI,

OCHOBAHMSI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3aKOHA
J. WM. MeHnngeneeBa ©  JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYIO,
O0OBSACHUTENFHYIO U TPOTHOCTHYECKYIO (PYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 7yeMeHTOB |—4 mnepuoaoB Ileproanyueckoil CHCTEMBI
xuMudeckux anemeHtoB JI. M. MenpaeneeBa, MCHOb3ys MOHATHS «s-, P-, d-
ANIEKTPOHHBIE  OpOUTATINY, «QHEPreTUYECKUE  YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH HM3MEHEHUSI CBONCTB XHMMHUYECKHX DJJIEMEHTOB M UX
COCMHEHUN MO Nepuoaam U rpynnaM llepuognueckon cCuCTeMbl XUMUYECKUX
sanemenToB [[. 1. Menpaeneena,;

c(hOpPMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMUYECKUE CBONCTBA HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB,
MOATBEPAKIATh CYIIECTBOBAHNE IEHETUUECKOM CBS3U MEXAY HEOPTaHUYECKUMU
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCUPHUIIUPOBATH XUMUYECKUE PEAKIHH TI0
pPa3JIMYHBIM MPU3HAKAM (YUCIY U COCTABY PEArupYIOIIUX BEIIECTB, TEIIOBOMY
b dexTy peakiuu, U3MEHEHUIO CTETICHEN OKUCICHUS 3JIEMEHTOB, 00paTUMOCTH
pEeaKLMH, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUHN COCTABIISITH YPABHECHUS PEAKITUI Pa3TMIHbIX
TUIOB, TOJHBIE W COKpAIEHHbIC YpaBHEHHUS pEaKIMid HOHHOr0 OOMEHa,
YUYUTHIBAs YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;



c(hOPMHUPOBAHHOCTh YMEHHUN TPOBOJAUTH PEAKIHMH, ITOATBEPIKIAIOIINE
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPTraHMYECKUX BEIIESCTB, PACHO3HABATH
ONBITHBIM ~ NyTEM  HOHBI, TPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIIHUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIUHA IOCPEICTBOM COCTABJICHUSI AJICKTPOHHOIO
OanaHca dTUX PEaKIIN;

cOPMHUPOBAHHOCTh ~ YyMEHHUM  OOBSICHATH  3aBUCHMOCTb  CKOPOCTH
XUMHUYECKOM peaklMu OT Pa3duyHbIX (PaKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCIMOCTH OT BHEIITHETO BO3JICUCTBUS (IIPHUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHUMHYECKHUE MPOIECCHI,
JIe)KAIMEe B OCHOBE MIPOMBIIIICHHOTO MOJYYEHUSI CEPHOM KUCIIOTHI, aMMHUaKa, a
TaKke CPOPMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX NMPHUHIIUAIIAX H
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM IPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MaccoBasl J0JI BEIIECTBa B pacCTBOPE», 00BEMHBIX OTHOIIICHHUH T'a30B
IpyU  XUMHUYECKMX PpEaKIMIX, MacChl BeIlecTBa MWIM 00bEMa Tra3oB IO
W3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIH O00BbEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOr0 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHMS MaCChl BEILIECTB, IMIPEBPAICHUS U COXpPaHECHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHH  CcoOJIOJaTh  IIpaBUjia  IOJIB30BAHUS
XUMHUYECKON TIOCY/IOM M J1TabopaTOpHBIM O0OpyAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMH IO BBITTOJIHCHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBITIOJIHATH XUMHUYECKHUI
AKCIIEPUMEHT (pa3lIoKeHHE MePOKCHIa BOIOPO/Ia B IPUCYTCTBUU KaTaanu3aTopa,
OIPENICJIEHUE CpElIbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCATLHOTO
WHIWKATOpa, BIHMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakIuy, peakiud HOHHOTO OOMEHAa, KauyeCTBEHHBIC pEaKIMu Ha CyJbdart-,
KapOoHAaT- H  XJOPUA-aHUOHBI, HAa  KAaTHOH AaMMOHHsS,  PCIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaM «Mertamme»y U «Hemeramnel»y) B
COOTBETCTBHM C IIpaBWJIAMH TEXHUKH OC30MAaCHOCTH MNpHU OOpaIieHunu ¢
BEIIECTBAMU M JIA0OPATOPHBIM OOOPYAOBAaHHEM, MPEICTABIATH PE3YyJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B (pOpME 3alUCH YPABHEHHU COOTBETCTBYIOIIUX
peakimii 1 GopMyIUpPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YIIHTATOB;

c(hOPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMUUYECKYIO
uH(popMaIMIo, TOIyYaeMyl0 H3 pPa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKalu, THTEpHET U Apyrux);

c(hOpPMHPOBAHHOCT, YMEHUU  COOMIOJATh TpaBUjia  AKOJOTUYECKU
[EJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYAOBOM JESITEIHLHOCTH B IEIAX
COXPaHEHHs CBOETO 3JI0POBbSI U OKPYKAIOILIEH MPUPOJHOU CPEAbl, OCO3HABATH
ONACHOCTh BO3JICHCTBUSI Ha >KHUBBIE OPraHU3Mbl OIPECIEHHBIX BEIIECTB,
moHuMas cmbic  Tokazarens I[IJIK, moscHATP Ha mpuUMepax CIOCOOBI
YMEHBIIICHUSI U TPEJOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJIOBEKA;

JUTSI OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JTOCTYITHBIX METOJIaX TMO3HAHUS BENMIECTB U
XUMHYECKHUX SIBJICHUIM;



JUISL CIIETIBIX W CHa0OBHIASIIUX OOYyYalOlUXCsi: YMEHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cUcTeMy oOo3HaueHuit JI. bpailns ngna  3anucu
XUMHAYECKUX dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
HauMeHoBaunue KoanuecTBo 4acoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHnTtpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
nporpamMmabl padoThI padoTshI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH
[Ipenmer
OPraHU4YEeCKON XUMHH.
Teopus crpoeHus
1.1 pr e1p 3
OpraHUYECKUX
coenuHeHuit A. M.
byrneposa
Hroro mo pazneny 3
Pa3nen 2. YraeBonopoabt
IIpenenbuble
2.1 YTJI€BOJOPOABI — 2
aJIKaHbI
HenpenensHueie
JIEBOJIOPOABI:
22 | " P 6 1
AJIKEHBI, AJIKa/INEHBI,
AJIKUHBI
Apomaruyeckue
2.3 P 2
YIIEBOIOPOABI
2.4 [Tpupoausie 3 1




UCTOYHUKHU
YIJIEBOAOPOAOB M UX
nepepadoTka

Uroro no pazgeny 13

Paznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1 Cnuptel. Genon 3
AJBIETUIBL.
3.9 Kap6oHoBsie .
KHACIOTEI. CII0KHBIE
UpHI
3.3 VYrieBoasl 3 2
Htoro no pazneny 13

Pa3nen 4. A3oTcoaep:kaime opraHudecKkue coeIMHeHUus

AMUHEL
4.1 AMHWHOKHCIIOTHI. 3
benku
Hroro no pazneny 3

Paspnen S. BeicokomMoJieKy aIsIpHbIe COeIHHECHUS

[TnmacTMaccel.

5.1
Kayuyxu. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO 34 3

YACOB I10 ITPOTPAMME




11 KIIACC

HauMeHnoBauue KoanuecTBO 4acoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpaMmel padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue aToMOB.
[Tepuoanueckuit
3aKOH U
ITepuoauueckas
1.1 P 3
cucrtema
XUMHUYECKHUX
sneMeHToB /[. W.
MenneneeBa
CrtpoeHue BemiecTna.
1.2 MHoroob6pasue 4
BELICCTB
XuMH4YecKue
1.3 6 1
peakuuu
Hroro no pazneny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Mertambt 1
2.2 Hewmerannsl 1
CBsi3b
2.3 2
HEOPTraHUYECKHUX U




OPraHUYeCKUX

BEIIIECTB
Uroro no pazgeny 17
Pa3gen 3. XumMus u ;Ku3HbL

3.1 XuMus v )KU3Hb 4
Htoro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOIT'PAMME




POBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM

INPOI'PAMMUBI
10 KJTACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsieMble MpeaAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30oBaTe/IbHOM
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus

1

Teopernueckre OCHOBBI OPraHM4ECKON XUMHUH

11

CdopMUpOBaHHOCTh TPEACTABICHUN O XHMHUYECKOW COCTABJISIONICH €CTCCTBCHHOHAYYHOW KapTHHBI
MHpa, POJIU XUMHUHU B TIO3HAHUU SIBJICHUH TPUPOJIbI, B GOPMUPOBAHUH MBIIIJIEHUS U KYJIbTYPhI JIUYHOCTH,
e€ (QyHKIMOHAIBHOM T'PaMOTHOCTH, HEOOXOIUMOM ISl pEIICHUs] MPAKTUYECKUX 3a7a4 U IKOJIOTHUYECKH
000CHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpejie

1.2

Brnanenue cucreMoil XUMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOMOJAraolue MOHITHS (MOJIeKya,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, CTENIEHh OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIpHAs Macca,
MOJIIpDHBIA O00BEM, YIIEpOAHBIH cKeleT, (YHKIMOHANbHAS TpyIMMa, paguKkai, H30Mepus, H30MeEpbl,
TOMOJIOTUYECKHI PsZl, TOMOJOTH, YIIE€BOAOPOAbI, KHUCIOPOA- U a30TCOAEpPKALIUE COEAUHEHUS,
OMOJIOTUYECKH aKTHUBHBIE BellecTBa (YIJIEBOIbI, JKUPBI, OCIKH), MOHOMED, MOJTUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTUHEHHS); TEOPUHM U 3aKOHBI (TEOPUS XMMHUYECKOTO CTPOSHUSI OPTaHMYECKUX
BemiecTB A.M. byTtiepoBa), 3akOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUH, (PAaKTOJIOTUYECKUE CBECHUS
O CBOKMCTBaxX, COCTaBe, MOJyUYeHUU M O€30MaCHOM HCIIOJIIb30BAHUM BaXHEUIINX HEOPraHUYECKHX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOHN JEITEILHOCTH YEIIOBEKa

1.3

C(bOpMHpOBaHHOCTL YMCHI/Iﬁ BBIABJEITE  XAPAKTCPHBIC MPU3HAKU HOHHTHﬁ, YCTaHAaBJIMBATL HX
B3aUMOCBA3b, HCIHOJB30BATH COOTBCTCTBYIOIIHEC IIOHATHA IIpU OIMKMCAHUMU COCTaBa, CTPOCHHUA U
HpCBpaH_ICHI/Iﬁ OPraHNn4YCCKUX COEIMHEHUI

14

c(hOopMUPOBAHHOCTh YMEHHUH MCIIOIH30BaTh XUMHUECKYIO CHMBOJIUKY JIJISi COCTABIICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHON) (OPMYJT OPTaHUYECKUX BEIIECTB M YPAaBHEHUN XUMHUYECKUX
peaKkuuii, U3roTaBIMBaTh MOJEIN MOJIEKYJ OPTAHUYECKUX BEIIECTB ISl MIUTIOCTPALIMM UX XUMUYECKOTO U




IMPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

CdopMupoOBaHHOCTh YMECHHI YCTAHABIMBATH NMPHUHAIC)KHOCTh M3YYCHHBIX OPTraHUYECKHX BEIIECTB IO
UX COCTaBy M CTPOECHMIO K OIpelNelNEHHOMY Kiaccy (TpyIIe) cOeAMHEHUN (YrieBOJOpO/Ibl, KUCIOPOJ U
a30TCO/CpKAIIUE COCIMHEHHS, BBICOKOMOJICKYISIPHbIE COCIUHEHHUS), JaBaTh WM Ha3BaHUS IO
cucreMmarnueckor HomeHkiarype (IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHHS ONPEACIATh BHIBI XUMHUYECKOW CBS3M B OPraHUYECKHX COCAMHEHUSIX
(omuHApHBIC U KPATHBIE)

1.6

ChopMUpOBaHHOCTh YMCHHS MPUMEHSTE: TOJIOKEHUSI TCOPUHM CTPOCHHUS OPraHMYECKHX BemiectB A.M.
byrnepoBa st OOBsICHEHHS 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS;, 3aKOH
COXpPAaHEHHUsI MaCChl BEILIECTB

yFJ’IeBOI[OpO,I[LI. Kchopoz[coL[epn(amHe nu a30TCOoACPIKAIINC OpPraHu4cCKuc COCAUHCHHMUA.
BBICOKOMOJICKYHSI}’)HBIG COCIUHCHUA

2.1

ChopMupoBaHHOCTh YMEHUIH NPUBOAUTH TPUBHMAJIbHbIC HA3BaHUS OTICJIBHBIX OPraHUYECKHUX BEIIECTB
(3TWIIeH, TPONMJIEH, AaleTUIEH, STHICHIJMKOJb, TIMLEPHH, (EeHON, (OopMaibIeruj, aneTaibIeruf,
MypaBbHHAas KHUCJIOTA, YKCYCHas KHCJIOTa, OJEMHOBass KHUCJIOTa, CTEApUHOBAas KHUCIOTA, TIIIOKO3a,
bpykTO3a, Kpaxmall, 1IeJUII0I103a, TIHUIIHH)

2.2

CdhopMHUpPOBaHHOCTH YMEHUHN XapaKTepU30BaTh COCTAB, CTPOEHUE, (U3UUYECKUE U XUMUYECKHE CBOWCTBA
TUITNYHBIX HpeHCTaBHTeHeﬁ paBJ’II/ILIHI)IX KJIaCCOB OpFaHI/ILIeCKI/IX BCIICCTB (MeTaH, 39TaH, OJTHIJICH,
MPOMWIICH, aleTuieH, OyraaueH-1,3, metunOyraaueH-1,3, 6€H30JI, METaHOJ, TAHOJ, JTUJIEHTJIUKOIIb,
TIIALIEPUH, (EHOJ, ameTaibJeTu, MypaBbHHAs M YKCYCHAash KHCIIOTBHI, TJIFOKO3a, KpaxMal, IeJUTI0JI03a,
aMUHOYKCYCHasl KUCJIOTA)

2.3

ChopMUpOBaHHOCT ~ yMEHHUS  WUIIOCTPUPOBATb  T€HETHMYECKYI0  CBSI3b  MEXIY  TUIWYHBIMU
NPEJICTAaBUTENIAMA  PA3JIUYHBIX KJIACCOB OPraHMUYECKHUX BEUIECTB YPABHEHUSMH COOTBETCTBYIOIIHX
XMMHUYECKHX PEaKIUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX opMyIT

2.4

CdopMupoBaHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKU YTIIEBOJOPOIAHOIO ChIPbs (HEPTH, MPUPOAHBII
ra3, yrojhb), CocoObl UX NepepadOoTKH U MPAKTHUECKOE MPUMEHEHHUE MPOJTYKTOB NMepepaboTKu




XUMHS U KU3Hb. PacuyéThl

3.1

CdopMupoBaHHOCTh YMEHUH BIAJE€Th CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJAaX HAYYHOTO IMO3HAHUS,
UCTIOJIb3YEMBIX B XMMHUU TIPH M3YYEHUU BEUICCTB UM XMMHUYCECKUX SIBIICHUH (HAOIIOACHHUE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE), UCIIOJIb30BAaTh CUCTEMHbIC XUMHUYECKUE 3HAHUS JJIsl PUHSITHUS PEIICHUI
B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBI3aHHBIX C BEUIECTBAMU U UX MPUMEHEHUEM

3.2

CdopmMupoBaHHOCTh YMEHUN COOJIIOAATH MpaBUiIa MOJIB30BAHUS XUMHUECKOM MOCYI0N U 1a00paTOpHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiia OOpallleHUs C BEUIECTBAMH B COOTBETCTBHUU C HHCTPYKIUSAMHU I10
BBITNIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB

3.3

ChopMupoBaHHOCTH YMEHHUH IUIAHUPOBATh W BBIOJIHATh XMMHUYECKHH SKCIIEPUMEHT (TIpeBpalICHUs
OpraHWYECKHUX BEILECTB IIPY HAarpEBAHMM, IOJYYECHHE 3THICHA U U3YYECHHE €r0 CBOWCTB, KAYECTBEHHBIE
peakuuy OpraHM4YecKUX BEIIECTB, JIEHATypalus OelKOB IpU HarpeBaHUU, LIBETHbIE peaklUU OEIKOB) B
COOTBETCTBUH C TPaBWIAMH TEXHUKH O€30MacCHOCTH TPHU OOpalleHHH C BEUIECTBAMHU M JIAOOPATOPHBIM
000pyIOBaHUEM; TIPEICTABIIATh PE3yJbTaThl XUMHUECKOTO AKCIEPUMEHTa B (pOpME 3alUCH ypaBHEHHN
COOTBETCTBYIOIMX peaklui U GOpMyJIMpPOBATh BbIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB

3.4

C(bOpMHpOBaHHOCTL YMCHI/Iﬁ MNpOBOAUTH BBIYHUCIICHHUA 10 XUMHUYCCKUM YPABHCHHUAM (MaCCBI, O6’LéMa,
KOJIMYCCTBA MCXOAHOT'O BCIICCTBA HJIM MPOAYKTA PCAKIIUH IO U3BECTHBIM MACCE, O6’LéMy, KOJIMYCCTBY
OIHOT'O U3 MCXOAHBIX BCIICCTB UJIN IPOJAYKTOB peaKI_II/II/I)

3.5

ChopMupoBaHHOCTh YMEHHH KPUTHYECKH aHATIU3UPOBATh XMMUYECKYI0 MH(OPMAIHIO, MOTydaeMylo U3
pa3HBIX HCTOYHUKOB (CpesicTBa MaccoBOM nH(popmanmu, cetb MHTEpHET M npyrue)

3.6

ChopMHUpPOBaHHOCTH YMEHUM COOJIOIATh MPABUIIA YKOJIOTHYECKH 11€JIeCO00pa3HOT0 TOBEACHUS B OBITY U
TPYIOBOM NEATEILHOCTH B IEJISIX COXPAHEHUSI CBOETO 3/I0POBBS W OKPYXKAIOUIEH MPUPOTHON Cpeibl,
OCO3HABaTh OIACHOCTh BO3JCHCTBUSA Ha JKUBBIE OPTaHWU3MBI OINPEIACIEHHBIX OPraHUYECKHX BEIIECTB,
noHuMas cmbich nokazatens [IJIK (mpenensHO momycTHMON KOHIIEHTpPAIMH), MOSCHITH Ha MpPUMEpax
CrocoObl YMEHBIIICHHS ¥ MPEIOTBPAIICHUS KX BPEHOTO BO3/ICHCTBHS HA OPTAHU3M YEJIOBEKa

11 KUIIACC




Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/ibHOM MPOrpaMMbl
cpeaHero o01ero o0pa3zoBaHus

1

TeopeTnyeckrue OCHOBbI XUMUHU

11

Bnanenue cucreMoil XUMHUYECKUX 3HAHWUN, KOTOPAsi BKJIFOYAET: OCHOBOMOJIAralolnue MOHATHS (XUMUYECKUI
9JIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa aromMa, S-, p-, U-3JeKTPOHHbIC OPOUTAIM aTOMOB, MOH, MOJICKYJIa,
BAJICHTHOCTbD, 3JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHHS, XMMHUYECKAsl CBS3b, MOJb, MOJISIDHAs Macca,
MOJIIDHBIA ~ O0BEM, KpUCTAUIMYECKAass PEImIETKa, TUIBI XUMUYECKHX peakiuid  (OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIC, IK30- W SHIOTEPMHUYECKHE, PEaKIUd HOHHOTO OOMEHa), pacTBOp, SJICKTPOJIMTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAS JUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTh XUMHUYECKON
peakuyy, XUMHUYECKOE paBHOBECHE), TCOPHUH W 3aKOHBI (TE€OpUs DJIEKTPOJIUTHYECKOM TUCCOLMALINU,
[Tepuonuueckuii 3akon [I.1. MenneneeBa, 3ak0H COXpaHEHUSI MAaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM
SI3BIK XUMHH, (DAKTOJIOTUIECKHE CBEICHUS O CBOWMCTBAX, COCTaBE, MMOJIYICHUU U O€30MTaCHOM UCIIOIb30BAHUHT
BOXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOM JIEATEIHLHOCTH YeJI0BEKa

1.2

CdopMUpOBaHHOCTh YMEHHM BBISBIATH XapaKTEpPHbIE MPU3HAKUM M B3aUMOCBS3b W3YYEHHBIX IOHSATH,
IIPUMEHATH COOTBETCTBYIOLIME MOHATHUS IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHWUYECKHUX BEIIECTB U
UX IIPEBPAILCHUI; BBIBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C MOHATUSAMU U IPEICTABICHUAMH APYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

13

Bnanenne OCHOBHBIMM METOJaMHU HAaY4YHOTI'O IMO3HAHUA BCHICCTB U XUMHYCCKUX SIBIICHUI (Ha6J'IIOI[eHI/IC,
N3MCPCHUC, SKCTICPUMCHT, MO,Z[CJIHpOBaHI/Ie)

14

ChopMHUPOBAaHHOCTh YMEHHUN OTNPEIEISITh BAJIGHTHOCTh U CTETIEHh OKHUCIECHUS XMMHYECKUX AJIIEMEHTOB B
COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XHUMHYECKON CBs3M (KOBaJCHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPO/IHASI) B COCAMHEHHSX, THUI KPUCTALIMYECKON pEmETKM KOHKPETHOTO BEIIeCTBa (aToOMHasd,
MOJICKYJISIpHAsl, MOHHAS, METAJTNYECKast)

1.5

CdopMUpOBaHHOCTh YMEHHH ONpEAeNsTh XapakTep Cpeldbl B BOJIHBIX PAcTBOpaX HEOPraHUYECKHX
COEeIMHEHUN

1.6

C(bOpMI/IpOBaHHOCTL YMCHUA KHaCCI/I(bHLII/IpOBaTL XUMHUYCCKHUEC PCAKIIUU 10 PA3JIMYHBIM ITPU3HAKaAM (‘-II/ICJ'Iy




U COCTaBy pearupymoollux BeHIeCTB, TEIJIOBOMY 3(D(eKTy peakiuu, U3MEHEHHUIO CTeNeHEel OKHCIICHUs
9JIEMEHTOB, 00OPAaTUMOCTH PEaKIH, YIaCTUIO KaTaJInu3aTopa)

ChopMupoBaHHOCTh YMEHHIA COCTABIIATh YPAaBHEHUS PEAKIUN PA3TIUYHBIX THUIIOB, TIOJIHbIE U COKpAIIEHHBIC

1.7 .
YpaBHEHUS PEAKIIUil HOHHOTO OOMEHA, YUYUTBIBASI YCIIOBUS, IPU KOTOPBIX 3TH PEAKIIUH HIIYT O KOHIA
CdopMupoBaHHOCTh YMEHUH MPOBOAMUTH PEAKIIMU, IMOATBEPKAAIONINE KAueCTBEHHBIH COCTaB Pa3iIMYHbIX
1.8 HEOPraHWYECKHUX BELIECTB, PACIIO3HABATH OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIME B BOAHBIX pacTBOpax
HEOPraHWYECKUX BELIECTB
19 ChopMupoBaHHOCTH yMEHHI pPACKpBIBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEaKLIUi
' [IOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOT0 OajaHca dTUX peakiuil
110 CdopMupoBaHHOCTh YMEHUN OOBACHATH 3aBUCHMOCTh CKOPOCTH XHMHUYECKOW PEaKIUU OT Pa3IUYHbBIX
' baxkTopoB
111 CdopMUpOBaHHOCTH YMEHHI OOBACHATH XapaKTep CMEIICHHS] XUMUYECKOTO PAaBHOBECHSI B 3aBUCIMOCTH OT
' BHemHero Bo3aeicTBus (npuniun Jle [laTenbe)
2 OO61mas 1 HeopraHUYecKask XUMHUS
21 CdopmupoBaHHOCTh yMEHUH packpbiBaTh cMmbica llepuoamueckoro 3akona J[.M. MenzaeneeBa u
' JEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIOIIYI0, OObSICHUTEIbHYIO U TPOTHOCTHYECKYIO (DYHKIIUU
CdopmMupoBaHHOCT YMEHHH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHNE aTOMOB XUMHUYECKUX 3JIEMEHTOB 1—
4 nepuonoB [lepuonnueckoii cucteMbl XUMUYeCKuX dieMeHToB [[.M. MenpeneeBa, HCTONb3ys MOHATHS «S-
2.2 , P-, d-2IEKTpOHHBIC OPOUTAIN», «IHEPTETHUSCKHE YPOBHHY», OOBSCHITH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M MX COCIMHEHHMM IO IepuoaaMm M rpymnmnaMm lleproandeckoil cucteMbl
xumuueckux anemenToB /.M. MeHnieneeBa
CdopMUpoBaHHOCTH  yYMEHHI  XapaKTepu3oBaTh (OMHCHIBATH) OOIIHME XMMHYECKHE CBOMCTBA
2.3 HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHMUE TI'E€HETUYECKOM CBS3U
MEXK]1y HEOPTAaHUYECKUMU BEIIECTBAMH C IOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIUN
94 CdopmMupoBaHHOCTh YMEHHI YCTaHABINBATH MPUHAATIE)KHOCTh HEOPTAHUYECKUX BEILIECTB MO UX COCTaBY K

omnpenenEéHHoOMy Kiaccy (Tpynre) COeTMHEHHH (MPOCThIE BEMIECTBA — METAUIBl U HEMETaJIIbl, OKCHIBI,




OCHOBAaHM, KHUCJIOTHI, aM(l)OTepHBIC TUAPOKCUIDI, COJ'II/I)

2.5

ChopMupoBaHHOCTh YMEHUH HCIOIB30BATh XUMUUECKYIO CUMBOJIUKY JJISi COCTaBICHHS (POPMYJ BEIIECTB
U YpaBHEHMH XMMHYECKUX peakiuil, cucremarnyeckyro HomeHkinarypy (IUPAC) wu TpuBHanbHbIE
Ha3BaHUs OTAEIBHBIX HEOPraHWYECKUX BELIECTB (YyrapHbIil ras, yrJieKUCIbId TIa3, aMMHaK, raméHas
U3BECTb, HETALIEHAS] U3BECTh, INTHEBAS COJIA, TUPUT U IPYTHUE)

2.6

CdopMupoBaHHOCTb yMEHHUH  XapakTepu3oBaTh (OMHCHIBATh) OOIIKME XMMHYECKHE  CBOMCTBA
HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHHE T'€HETUYECKOWU CBSA3U
MEXJ1y HEOPraHUYECKIMH BEIIECTBAMU C MOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUil

2.7

ChopMupoBaHHOCTH yMEHWH IUIAHUPOBATh M BBIIOJIHATh XHMHYECKHH OKCHEPUMEHT (pas3sIo’KeHHE
IIEPOKCHUA BOJOPOAA B IPUCYTCTBUU KaTaIM3aTOPa, ONPEACICHHE CPEIbl PACTBOPOB BEUIECTB € IOMOLIBIO
YHHMBEPCAJIbHOIO HWHIUKATOpa, BIUSHUE PA3JIMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaKIuH,
peakuuy HOHHOIO0 0OMEHa, KaueCTBEHHbIE PEaKUu Ha Cyiab(aT-, KapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHUSI, peIIeHNE FKCIIEPUMEHTaIbHBIX 3aau 1o TemaMm «MeTaiis» u «HemeTans») B COOTBETCTBUH C
IpaBWJIaMUd TEXHUKH O€30MacHOCTH MpU OOpallleHUuU C BEIIECTBAMHU U JIaOOpaTOPHBIM 000pPYAOBAHUEM;
NPEICTaBIATh PE3yNbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (hOpMe 3alMCH yPaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyaMpPOBaThH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTATOB

2.8

ChopMupoBaHHOCTH YMEHHMI COOMIOAATh MpaBUia MOJIb30BAHUS XMMUYECKOH Mocyqoi U 1abopaTOpHBIM
0o0OpyJIOBaHUEM, a TaKXke IpaBHja OOpallleHUs C BELIECTBAMU B COOTBETCTBUU C HMHCTPYKLHSAMH IO
BBINOJIHEHUIO JJAOOPATOPHBIX XMMHUYECKHX OIBITOB

2.9

C(l)OpMI/IpOBaHHOCTL YMCHHﬁ XapaKTCpU30BaTb XUMHUYCCKUC  TPOLECCHI, JICKAIHUE B  OCHOBC
MMPOMBIINIJICHHOT'O IMOJIYYCHUSA CCpHOfI KHUCJIOTBI, aMMHaKa, a TaK¥XC C(i)OpMI/IpOBaHHOCTL Hpe,Z[CTaBJ'IeHI/Iﬁ 00
O6H_II/IX HAaYYHBIX NPUHOUIIAX U SKOJIOTHYCCKUX HpO6HeMaX XUMHYCCKOI'O IMMPONU3BOJACTBA

XUMHS U KU3Hb. PacuéThl

3.1

C(I)OpMI/IpOBaHHOCTL HpC,Z[CTaBJ'IeHI/Iﬁ 0 XMMHYECKOM COCTaBJISIONICH CCTGCTBGHHOHay‘{HOf/'I KapTUHBI MHUpPa,
pOJin XUMHUH B TTO3HAHWUU SIBIICHHUI npupoabl, B (I)OpMI/IpOBaHI/II/I MBIIJICHUSA W KYJbTYPBI JIMYHOCTH, eé
(I)YHKHHOH&HLHOﬁ T'paMOTHOCTH, HCOGXOI[HMOf/'I Il pCHICHUA TIPAKTUYCCKUX 3aJld4d MW SKOJIOTUYCCKU




000CHOBAHHOI'O OTHOILLIEHUS K CBOCMY 300POBLIO U HpHpO,Z[HOﬁ cpeae

3.2

ChopMupoBaHHOCTh YMEHHH KPUTHUYECKH aHAIM3MPOBATH XUMHUYECKYIO HMH(DOPMAIUIO, MOIYy4aeMyIO U3
pa3HbIX UCTOYHHUKOB (CpeICTBa MACCOBOM KOMMYHUKALMU, CETh VIHTEpHET U Apyrue)

3.3

CdopmupoBaHHOCTh YMEHHI COOIIOIATh MPaBUia HKOJIOTMUYECKU 11€1ecOo00pa3HOro MOBEACHHUS B OBITY U
TPYAOBOH AESITEILHOCTU B LEJSIX COXPAHEHHUS CBOETO 3/I0POBbSI U OKPYKAIOIIECH MPUPOIHON Cpebl

3.4

Oco3HaBaTh OMACHOCTb BO3JCHCTBUS Ha *KUBbIE OPraHU3MbI ONPEACIEHHBIX BEILECTB, NOHUMAsl CMBbICI
nokazarenst [1/IK, mosicHATe Ha mpuMepax cHocoObl YMEHBIIEHUS M IPEIOTBPALICHUS WX BPEAHOIO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa

3.5

C(bOpMI/IpOBaHHOCTL YMeHI/Iﬁ MIpOBOANTL BbIYHUCICHHUA C HCIIOJIIL30BAHHCM IIOHATHA <«MaACCOBas OOJIA
BCIICCTBA B paCTBOPECH, 00BEMHBIX OTHOIIEHHUI Ira30oB IIpu XUMHYCCKHUX PCAKIUAX, MACChl BCIICCTBA HIIHA
00BEMa ra3oB IIO HU3BCCTHOMY KOJIMYCECTBY BCIICCTBA, MACCE UJIHU 06’béMy OIHOTO M3 Yy4YaCTBYHOIIUX B
p€aKuuu BCHICCTB, TCIIJIOBOI'O 9(1)(1)6KT21 pCakKllMKu Ha OCHOBC 3aKOHOB COXPaHCHHA MACChl BCIICCTB,
MMPCBPAICHHA U COXPAHCHHA OHCPIrun




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 TeopeTnueckre OCHOBbI OPraHU4eCKOH XUMHUHU
11 [TpenmeT oprannueckoil XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B MOTYUEHH
' Teopust crpoeHus oprannyeckux coenuHennid A.M. bytiepoBa, €€ OCHOBHBIE ITOJIOKEH
12 CrpykTypHble (GOpMYJIbl OpPraHMYECKHUX BeIECTB. ['oMoyorus, u3oMepus. XUMH
' COEJMHEHUSIX — OIMHAPHBIE U KpaTHbIe cBs3u. [IpencTaBienue o kiaccCupUKayu Opran
13 Homenknarypa oprannyeckux coeMHEeHUH (cucTeMaTudecKas) 1 TpUBUAJIbHbIE Ha3Bak
' KJIACCOB OPraHMYECKUX BEIIECTB
2 VYrieBonoposl
21 AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psii. MeTaH U 3TaH — NpOCTENIINE MPeJ]
' Y XMMHUYECKHE CBOMCTBA (peaklMK 3aMELIEHUS] U TOPEHUs), HAXOXKIEHHUE B IPUPOJIE, IO
AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKUI psii. DTHIEH U MPOMHIEH — IMPOCT
2.2 ¢usznyeckue M XHWMHUYECKHE CBOICTBa (peakuuM TUJIPUPOBAHMS, TI'aJOT€HUPOBAHI
MOJIMMEPU3AIIH ), TOJTyYEHUE U IPUMEHEHHE
53 Anxanuensl: OyragueH-1,3 u MerwnOyranueH-1,3: cTpoeHue, BaKHEHIINE XU
' nosuMepusanun). [losydyenne CHHTETHYECKOr0 KaydyKa U Pe3UHBI
AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUH PsiA. ALETHIIEH — MPOCT
24 COCTaB, CTpoeHHe, (PU3MUECKHEe W XMMHYECKHE CBOMCTBA (peaKIUH TUAPUPOBAHUSA,
TOpEeHUs), MOJIyYeHNE U IPUMEHEHUE
Apensbl. benzoin: cocras, cTpoeHue, GU3NUECKHE U XUMHUECKUE CBOIMCTBA (peakIuH T
95 NOJydeHHe M TpuUMeHeHue. Tonyosl: COCTaB, CTpOEHHE, (U3UYECKHEe U XU
' TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJYyYEHUE U NPUMEHEHHE. TOKCHYHOCTH apEHC
YII€BOIOPOAAMHU, NPUHAUIEKAIINMHY K pa3JIUYHbIM KJIaccaM
[TpuponHble UCTOYHHMKH YTIIEBOAOPOIOB. [IpupoaHblii ra3 u nomyTHble HE(TAHbIE ra3
2.6 CnocoObl  mepepabOTKH HEPTH: TMEeperoHka, KpeKUHr (TepMUYECKUM, KaTaJIuTH
nepepaboTky He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIi yroiib
3 Kucnoponconep:xaiue opraHndeckue coeAMHEHNS
[IpenenbHbIE OHOATOMHBIE CIIUPTHL. METaHOM U 3TAaHOJ: CTPOEHUE, GU3NIECKUE U XI
aKTUBHBIMH MeTaJllaMH, TaJJOTeHOBOJOPOJIaMH, TOpEHHE), NpHUMeHeHHe. Bomopons
3.1 cnupToB. JelicTBHE METaHOJIA U ATAHOJIa HA OPTraHN3M YesloBeKa. MHOr0aTOMHBIE CIIUD
CTpO€HUue, (pU3UYecKre U XMMHUUYECKHE CBOWCTBA (B3aUMOJCHCTBHE CO LIEIIOUHBIMU M€
Ha MHOTOATOMHBIEC CTTUPTHI). JleiicTBHE Ha opraHu3M denoBeka. [[pumenenne rimmepus.
3.2 @DeHouI: CTPOEHUE MOJIEKYJIbI, (PU3HYECKHE U XUMUUECKHE CBOMCTBA. TOKCHYHOCTD (PEH(




3.3

Anpneruapl U KeTOHBbL. DOpMaliberuj, aneTalbIeTH: CTPOCHHE, (PU3MUECKHE U X
OKHCJICHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIINH ), TIOJYUCHHUE U PUMEHCHUE

3.4

OnHOOCHOBHBIE TPEJENIbHbIE KapOOHOBBIE KUCIOThl. MypaBbUHAas U YKCYCHasl KHUC!
XUMHUYECKHE CBOMCTBa (CBOMCTBaA, OoOIIME AJIS Kijacca KUCIOT, Peakius dTepuUKall
CreapuHOBass M OJIGMHOBAsE KUCIIOTHI KaK IMPEJICTABUTENIM BBICHIMX KapOOHOBBIX KU
KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHUE

3.5

Crnoxuple 3Gupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONH3 CHOXKHBIX 31
[Tpumenenue xupoB. buonornyeckas poyb KUPOB

3.6

YTneBoapl: COCTaB, KIaCCU(PUKAIHS YIIIEeBOJOB (MOHO-, IU- U TOJNKMCaXapusl). [ TOKo
OCOOCHHOCTH CTPOCHUSI MOJICKYJBI, (PU3MUECKUE U XUMUYCCKUE CBOMCTBA (B3auMoJIel
OKHUCJICHHE aMMHUAYHBIM pacTBOpoM okcujia cepedpa(l), BoccranoBineHME, OPOKCHHE TJT
npuMeHeHue, Oumosiorumueckas poiib. DoTtocunte3. DpykTo3a Kak H30MEp TIIIOKO3E
IMPUPOAHBIC ITOJIUMEPHI. CTpOGHI/IC KpaxMaJjia 1 OCJIII0JIO3bI. dusnueckue U XUMUYECKU
KaueCTBEHHasl peakliys ¢ HOJIOM)

A3oTcozepKale OpraHn4eckue CoeAMHEHUS

4.1

AMMHOKHCIIOTHI KaK aM(I)OTepHBIe OpraHn4YCCKHUC COCAUHCHMUA. duznyeckrue 1 XUMHUE
IIpUMEPC I‘J'II/II_[I/IHa). buonornyeckoe 3HaueHre aMMHOKHUCIOT. [lenTuabl

4.2

benku kak mpUpOIHBIE BHICOKOMOJICKYJISIpHBIE coequHeHus. [lepBuunas, BTOpuyuHas
XUMHYECKUE CBOMCTBA OCIKOB: THAPOJIN3, ICHATYpAIlisl, KaYeCTBEHHbBIE PEaKIIUU Ha O€.

BbICOKOMONEKYIISIpHBIE COETMHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMEp, MOJIUME
MOJIMMEPU3AINH, CPEHssT MoJieKyisipHas Macca. OCHOBHBIE METO/bl CHHTE3a BBICOF
MOJIMMEPU3AIHs U MTOJMKOHCHCAIIHS

5.2

SKCHepI/IMeHTaHBHLIC MCTOABI HM3YYCHUSA BCIICCTB U HX npeBpameHI/Iﬁ: O3HAKOMIJICH
HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

1

TeopeTnyeckre OCHOBBI XMMHUHU

11

XUMHUYEeCKUH d7eMeHT. AToM. SInpo aToma, W30TOMBI. DJIEKTPOHHAST 000JI0YKa. DHEP]
ATOMHBIE opOuTaNH, S-, P-, d-3MeMeHTh. OCOOCHHOCTH pacipeIeTICHUs JICKTPOHOB O
NEPBBIX YETHIPEX MEPHOJIOB. DJIEKTPOHHAS KOHGUTYpALIHs aTOMOB

1.2

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema XuMudeckux sieMeHToB .M. Men
3akoHa U Ilepumonnueckonn cuctemel xumudeckux siaemeHToB .M. Menneneesa ¢ ¢
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMMYECKHX 3JIEMEHTOB M 0Opasyel
BEIECTB 110 TPYIIAaM U IlepruoiaM. 3HaYEHHE NIEPUOINIECKOT0 3aKOHA B Pa3BUTUH HAYK

1.3

Crpoenue BeniecTBa. XUMHUYECKasi CBA3b. BUIbI XUMUYECKON CBSI3M (KOBAJIEHTHAS He




MeTayunueckas). MIoHbl: KaTHOHBI M aHUOHBL. MeXaHn3Mbl 00pa30BaHUs KOBAJICHTHOM
JIOHOPHO-aKIETITOPHBIN). BogopoaHas cBs3b

14 Banentnocts. DnexkTpoorpunareabHocTh. CTENeHb OKUCICHUS
BemiectBa MOJNEKYJISPHOTO U HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH IOCTOSHCT
15 KPUCTAJIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA BEUIECTB OT THIA KpPUCTaJLI
JUCIIEPCHBIX cUCTeMax. VICTUHHBIE U KOJUIOMAHbIE pacTBOPBL. MaccoBast 10Jisl BEIIECTB:
1.6 Knaccudukanus Heoprannueckux coenHeHnii. HoMmeHkiiaTypa HeOpraHn4eckux Beller
17 Xumuyeckas peakius. Knaccudukamuss XMMHYECKUX pPEaKIHMi B HEOPraHUYECKOM |
' COXPaHEHMSI MACChI BELIECTB, 3aKOH COXPAHEHUS U MPEBPAILEHUS SHEPTUH ITPH XUMHUYE(
1.8 CKOpOCTh peakIuy, e€ 3aBUCUMOCTh OT Pa3JINYHBIX (PaKTOPOB
19 OO6patumblie peaknuu. XUMHYECKOe paBHOBecue. DaKTOphI, BIUSAIOIIME HAa COCTOS
' [Tpunuun Jle Ilarense
110 OnexTponuTtnueckas auccouuanus. CuipHble W ciadble AMeKTponuThl. Cpena BOJHE
' HelTpanpHasi, menoyHas. Peakiuy HOoHHOTO 0OMeHa
1.11 OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU
2 Heopranunueckas xumust
Hemeranmnel. Ilonoxxenne HemeTtaiuioB B llepuomnueckod cucTeMe XUMHUYECKHX 3
2.1 0COOEHHOCTH CTPOEHHUSI aTOMOB. PU3NYECKUE CBOMCTBA HEMETAIIIIOB. AJUIOTPOIUS HEM
cepsl, hochopa u yriiepoaa)
XUMHYECKHE CBOMCTBA BaKHEUIIMX HEMETAJIOB (TaJOr€HOB, CEpbl, a30Ta, (ocdor
2.2 coeuHEHUN (OKCUIOB, KHUCIOPOJCOAEPKAIINX KHCIOT, BOJOPOIHBIX COEIMHEHI
HEMETAJUIOB U UX COEIMHEHUM
Mertamnsl. [lonoxxenue metaiioB B [lepronnueckoi cucTeMe XUMUYECKUX JIEMEHTOB
2.3 CTPOCHHUSI BJIEKTPOHHBIX 000JI04eK aToMOB MeTaiuioB. OOmue ¢Gu3nuecKue CBOMCTB:
DNEeKTPOXUMHUYECKHUH psil HAIPSHKEHUH METaJJIOB
24 XYUMHUYECKHE CBOWCTBA BXXHEHIIMX METAJUIOB (HATpUM, KaIWW, KaJdbIMid, MAarHHUM, a.
' Mezb) U uX coenuHeHuit. O0me crnocoObl monydeHus MeTaoB. [IpuMeHeHne MeTaic
2.5 ['eneTnyeckasi CBA3b HEOPTaHUYECKUX BELIECTB, MPUHAAICKAIINX K PA3JIMUHBIM KJlaccal
3 XuMus U )KU3Hb
31 Ponp xumum B oOecriedeHUH HKOJIOTHYECKON, DHEPreTUYECKON M TMHINEeBOW Oe30r
' [TonsiTHE O HAYYHBIX METOAAX IMO3HAHUS BEIIECTB U XUMUYCCKUX PEAKITUI
[IpencraBnenns 00 0OMKUX HAYYHBIX MPUHIIMITIAX MTPOMBIITUICHHOTO MOJYyYEHUS Ba)KHE]
3.2 BEIIIECTB M MATEpPUAJIOB: BAKHEHIIME CTPOUTEIBbHBIE MAaTepuajbl, KOHCTPYKIIMOHHB
KepaMuKa, MaTepualIbl 715l 3JIEKTPOHUKH, HAHOMAaTEePHAJIbl, OpPraHUYECKHE U MUHEPAJIbE
33 XuMHUsT U 3I0pPOBbE 4YEJIOBEKA: MPABWJIA UCIOJIB30BAHUS JIEKAPCTBEHHBIX IpelN

HCIIOJIb30BAaHUS MPENapaToB ObITOBOM XMMHUU B MIOBCETHEBHON YKU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






		2025-09-13T23:39:50+0400
	00bfd583d977080f24
	Мельдер Анна Александровна




