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IHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XHMHHM Ha YpPOBHE CpenHEro oomero oOpa3oBaHUs
pa3paborana Ha ocHoBe DeaepanbHOro 3akoHa or 29.12.2012 No 273-03 «O6
oOpazoBanuu B Poccuiickoit @enepaunn», TpeOOBaHUN K pe3yabTaraM OCBOCHHS
dbenepanbHOil 00pa30BaTEIbHON MpOrpaMMbl CpeAHEro o0Iiero oOpa3oBaHUs
(®OIT  COQO), mpencraBienHbix B  DenmepanbHOM  roCylnapCcTBEHHOM
obpazoBarenbHOM ctaHaapre COO, ¢ yuérom KoHmeniuu mnpenogaBaHus
y4eOHOTO TMpeaMeTa «XuMus» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit
denepanuu, peaM3yOIIMX OCHOBHBIE O0Opa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX TNoJokeHUH «CTpareruu pa3BuTusi BocnuTaHus B Poccuiickoi
Oenepanu Ha niepuon 1o 2025 roma» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOIXOAOB K pa3palOTKe MPOrpaMMbl MO XMMHUHU, K OINpPEACIICHUIO
oOwiel crparerun 0O0y4eHHsl, BOCIMTAHUS U Pa3BUTHUS O0yUaIOLIUXCS CPEICTBAMHU
yueoHoro npeamera «Xumus» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHIenTyanbHbie TonoxeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJCH,
COJIEp)KaHMsI, pEe3yJbTaTOB OOy4YeHHs W TpeOOBaHUM K YpPOBHIO TOJATOTOBKH
BBITTYCKHHUKOB.

XUMHYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
o011e00pa3oBaTeNIbHON  OpraHu3aluy, SBISETCS HEOTHEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM HTAllOM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYIIHX
LEJIOCTHOM CHUCTEME XHMMHYECKOro oO0Opa3oBaHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHMsI 3aKOHOB MPUPOJBI, (HOPMUPOBAHUS MUPOBO33PEHUS M OOIIECH KyIbTYyphI
YeJI0BEKa, a TAKXKE HKOJIOTMUECKH 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO
U TpUpPOIHON cpene. Peanusyercss Xxumudeckoe oOpa3zoBaHUE OOyYArOMIMXCS Ha
YPOBHE CpEIHEro oO0IIero oO0pa3oBaHUsS CPEACTBAMH Y4eOHOro IpeameTa
«XUMHS», CONEpKAaHUE M MOCTPOEHUE KOTOPOro OINpPEAENIEHbl B MPOrpaMMe IO
XUMUU ¢ yIETOM Crielu(UKN HAyKH XUMUH, €€ 3HAYCHHsI B TIO3HAHUU TIPUPOJIBI U B
MaTepUabHOM KU3HU OOIIECTBa, a TAKXKE C y4ETOM OOIIUX IIeJIeH U PUHIIUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpPEIHEro  OOIIEero
obpazoBanus B Poccutickoit deaeparuu.

XUMHSI KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK WUIPAaeT 0COOyH posib B
COBPEMEHHOW IMBWIM3ALUHU, B CO3IaHUM HOBOW 0Oa3bl MAaTepUalibHOW KYIBTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B (hOPMHPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME LIETTOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaKk O €IMHCTBE
OPUPOIBI M YEJOBEKa, KOTopoe (OpMHUpPYETCs B XMMUU HA OCHOBE MOHMMAaHHS
BELIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHUpPa, OCO3HAHMS B3aMMOCBSI3H MEXIY
CTPOCHHMEM BEIECTB, NX CBOMCTBAMHU U BOZMOXKHBIMU O0JIACTSIMU IPUMEHEHHUSI.



TecHO B3aMMOJIEUCTBYSI C APYTMMHU €CTECTBEHHBIMH HAyKaMH, XUMHS CTala
HEOTHEMJIEMOI YaCcThbI0 MUPOBOU KYJIBTYpbl, HEOOXOUMBIM YCIOBHUEM YCIEUTHOTO
Tpyla M JKU3HU Kaxjoro uieHa oOmectBa. CoBpeMEeHHas XHMHS KaK Hayka
CO3MJaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBiI€HAa Ha pEUICHue
100anbHBIX TPOOJIIEM YCTOMYMBOTO pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIIEBOH, IKOJIOTUIECKON O€30MaCHOCTH M OXPaHbI 370POBBSI.

B coorBercTBUM € OOMMMM LENSMU M NPUHLUIAMH CpPEIHEro oOIIero
oOpazoBaHus cojepkanue npeamera «Xumus» (10—11 kmaccrl, 0a30BbI ypOBEHb
U3YyYEHHs) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyJaromuxcsi, HEOOXOAMMYI0 WM I BBIPAOOTKM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOIO BKJIIOYEHHUS B JKHW3Hb COLMYMA, MPOIOJHKCHUS
0o0pa3oBaHus B pa3IMYHBIX 001aCTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBnsiiomuMu  OpeaMeTa «XHUMHS»  SBISIOTCS  0a30Bble KYpChl —
«Oprannueckass xumusi» U «OOWAsgs U HEOpraHWYecKass XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHMUsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUI MO0 HEOPTaHMYECKOM XUMUU (C BKIIIOUEHUEM 3HAHUM U3 00IIel XUMUU) U
opranuyeckor xumuu. OopMupoBaHUE HAHHOW CHUCTEMBI 3HAHUU IPU U3YYECHUHU
npenMera  00ecleYyrMBaeT BO3MOXHOCTb PAaCCMOTPEHHSI BCEro MHOTrooOpasus
BEIIECTB Ha OCHOBE OOITUX MOHSATUN, 3aKOHOB ¥ TEOPUI XUMHH.

CrpykTypa comepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHu4eckas XUMHUs» CPOPMUPOBAHA B NpPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOI0 TMOAXOAa K M3yYEeHHUIO Yy4yeOHOro wmarepuaia U oOycllOBI€Ha
UCTOPUYECKH  OOOCHOBAHHBIM  DPAa3BUTHEM  3HAaHUM HA  ONpPEIEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYECKOW XHWMHUHU BEIECTBa
paccMaTpuBarOTCs Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKHUX
COCAMHEHN, a TakKkKe€ HAa YPOBHE CTEPEOXMMHUUYECKHX W IIIEKTPOHHBIX
IOpeICTaBIeHUd O CTpoeHHH BemecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTHH — OT YTJIEBOAOPOIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHHU. B Kypce OpraHM4eckor XUMHM IMOJIy4aroT pPa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO 00IEro 00pa3oBaHUs MEPBOHAYAIbHbBIE
IPEJICTABICHUS O XUMMUYECKOW CBSI3U, KJIACCU(PUKAMOHHBIX MPU3HAKAaX BEILECTB,
3aBHCHUMOCTH CBOMCTB BEUIECTB OT UX CTPOECHUS, O XUMHUYECKON PEAKIIUH.

[Ton HOBBIM ymIIOM 3peHHMs B TmpeaMere «Xumus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsi M3Y4YEHHBI Ha YpPOBHE OCHOBHOTO 00IIero o0pa3zoBaHUs
TEOPETUYECKUI MaTepuall U (PAKTOJOTMYECKHE CBEACHHUS O BeEIIeCTBaX U
XUMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYaroIUMCs TMPEAOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
NEPUOINYECKOrO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJIOTHYECKUX IO3ULIUH,



IyOKe TMOHATh MCTOPUYECKOE W3MeHeHue (QyHKIMA 5TOro 3akoHa — OT
0060011aromel 10 00BACHSIONICH U MPOTHO3UPYIOIEH.

Envnasg cucreMa 3HaHWKW O BaXKHEWIIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHWHU, a TAKKE O XMUMHUYCCKHUX PEAKIUIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSAX TMpOTeKaHwsl jgomnonHsercs B kypcax 10 m 11 xmaccos
DJIIEMEHTAaMHU  COJEPKAHUS, UMEIOIIMMU KYJIBTYpOJIOTHUECKUA U TPUKIATHON
Xapaktep. OTH 3HAHUS CHOCOOCTBYIOT TIOHMMAaHHWIO B3aUMOCBS3M XHUMHH C
JIPYTUMH HayKaMH, PacKphIBAIOT €€ pOJib B IO3HABATEIHHOM W TMPAKTHUECKON
NESTETPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHHWIO YBAKEHUS K TIPOIECCY
TBOpYECTBAa B 00JACTH TEOPHH U MPAKTUYECKUX MPUIIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OPHEHTHUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0iieMax, CBSI3aHHBIX C XHMHEH, KPHUTHUYECKH OCMBICIMBAThL WH(OOPMAIHMIO U
NPUMEHATh, ©€ ISl TIOTIOJMHEHWS 3HAHWM, PEIICHUS WHTEIUICKTYalbHBIX W
IKCIIEPUMEHTAIBHBIX MCCIIEOBATEILCKUX 3a7a4. B 1memom copepikanue yaeOHOTo
npenMera  «XWUMHUS» ~ JAHHOTO  YPOBHS  M3YyYEHHs] OPUEHTHUPOBAHO  Ha
dbopMupoBaHue y 0O0y4arouMxcs MHUPOBO33PEHUYECKONM OCHOBBI JUIsl MOHUMAHMS
bunocopckux wmaeH, TakMX KakK: MaTepHalbHOE CIMHCTBO HEOPTraHWYECKOTO H
OpTraHUYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEMIECTB WX COCTAaBOM U
CTPOCHHMEM, TO3HABAEMOCTh TMPUPOAHBIX SBICHUN MyTEM OKCIIEPUMEHTAa U
pelIeHUs] TMPOTHBOPEUYMM MEXIYy HOBBIMH (akTaMH H  TEOPETHUYECKUMU
IIPEIOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUM KOJOTHUYECKUX IPOOIIeM, a
TaKke MpobIeM COepeKEHUS dYHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTHI U MaT€pHUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHUS, pa3BUTUS U COLUATU3AIMH
o0Oy4aromuxcsi MPUHATHIE MNPOrpaMMON MO XUMHUHU TIOJAXONbI K OMPEIEICHHUIO
CONEp)KaHMsI ® TOCTPOCHUS TIPeAMeTa MPEeAyCMaTPUBAIOT  (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX JCHCTBUN, UMEIOMNX 0a30BO€ 3HAUCHUE TS PA3TAIHBIX
BUJIOB JICSATENHHOCTH: pEHICHUS TMpoOjeM, IOUCKa, aHaim3a W 00pabOTKH
uHhOpMAIIMK, HEOOXOAMMBIX i TPUOOPETEHMs] ONbITa MPAKTUYECKOH W
UCCJIeIOBATENIbCKON JIESITEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IO3HAHHUH
XUMUH.

B mpaktuke mnpenomaBaHus XWUMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs, TaK U HA YPOBHE CPEIHETO OOIIEro oOpa3oBaHMs, IIPH ONPEACICHUN
COJIEPKATEIbHOM XapaKTePUCTUKU IIeJIe HM3ydeHUs IMpeAMeTa HarpaBiIeHUEM
NIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TNpH3HAETCS (DOPMHUpPOBAHHE OCHOB
XUMUYCCKOM HAyKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU
JESTETHHOCTH YEJIOBEKa M KaK OHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbhl. C
METOAUYECKOM TOYKHM 3PEHUSI TAKOM NOAXOI K ONPEACICHUIO LI W3Y4YCHUS
peMeTa SABIISETCS BIOJIHE ONMPABIAHHBIM.



CormmacHO JaHHON TOYKE 3pEHUsl IVIAaBHBIMU LEISIMH W3YUYEHUS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBISIFOTCS:

e (QopMupoBaHHE CHUCTEMBl XUMHYECKMX 3HAHUW Kak BaKHEHIIEH
COCTAaBIAIOLIEN €CTECTBEHHO-HAYYHOM KAPTHHBI MHUpPA, B OCHOBE KOTOPOU
JeXKaT KIIOYEBBbIC MOHATUS, (yHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE S3bIKa HAyKH, YCBOGHHE W TMOHMUMAaHHUE CYU[HOCTH JOCTYITHBIX
000011IeHHI MHUPOBO33PEHUYECKOTO XapaKkTepa, O3HAKOMJIEHHE C HUCTOpUen
WX Pa3BUTHS U CTAHOBJICHHUS;

e (hopMHpOBaHWE W PA3BUTHE MPECTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIMi, HEOOXOJUMBIX JIsi MPUOOpEeTeHUs
YMEHUN OPHUEHTHPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIITUX MECTO B MIPUPO/IE, B MPAKTUUECKON 1 MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JEATEILHOCTH, CBI3AHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM  XHMHYECKOTO  DKCIIEPUMEHTA, COONIOIEHUEM  TIPaBUII
0€301acHOro 00pAICHHS C BEIISCTBAMHU.

Hapsiny ¢ aTtum, conepikarenbHas XapaKTepUCTUKA 1eJield U 3a7a4 U3y4eHUs
npeaMeTa B MporpaMme 1o XUMHUHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUHU C
HOBBIMU TPUOPUTETAMHU B CUCTEME CpeAHero obmiero obpazoBanus. CeromHs B
IpernoaBaHuU XUMUU B OOJbIIEH CTENEHU OTAAETCS IPENOYTEHNUE MTPAKTUYECKOM
KOMIIOHEHTE  COJEp>KaHUsl OOy4YEeHHs, OPHUEHTHUPOBAHHONW Ha  IOATOTOBKY
BBIITYCKHUKA 0011e00pa3oBaTeibHOM OpraHu3aliy, BJaJCIONIer0o He HabopoM
3HaHUU, a (PYHKIMOHATHLHON T'PAMOTHOCTBIO, TO €CTh CHOCO0AMH U YMEHUSIMU
AKTHUBHOTO MOJYyYECHUS! 3HAHUUN U MPUMEHEHUS UX B PEAIbHOW KU3HU ISl PEIICHUS
MPaKTUYECKUX 3a/1a4.

B cB3M ¢ 3TUM mnpu u3yuyeHUH TMpeaMeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKKE LETU U 3a7a4H, KaK:

agantamnus o0y4arolmuxcs K YCJIOBHMSIM JWHAMHYHO pPa3BUBAIOILIETOCS MUpA,
dbopMuUpOBaHNE  HMHTEIUICKTYyallbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOHM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPHUHITHIO TPAaMOTHBIX
pelIeHN B KOHKPETHBIX dU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMH U MX
MIPUMEHECHUEM;

dbopMupoBaHue y  OOydYarOMMXCS  KJIFOUEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HUMEIOIIMX YHHUBEPCAJIbHOE 3HAYCHUE [JIs PA3IUYHBIX BHUOB
NESITEHLHOCTH: pelIeHusl MpoobiieM, Moucka, aHaiu3a U o0paboTku MH(pOpMAIIUH,
HEOOXOIUMBIX IS MPUOOPETEHUS OIbITa JCSITEIHbHOCTH, KOTOpas 3aHUMAaeT
BaKHOE MECTO B MO3HAHUM XUMHH, A TAKXKE JJISI OUEHKH C MO3UILIMI 3KOJIOTHYECKOM
0€30MACHOCTH XapakTepa BIWSHHUS BEIIECTB M XHMHUYECKUX IPOLECCOB HA
OpraHu3M YeJIOBeKa U MPUPOJHYIO CPEY;



pa3BUTHE IIO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaIbHBIX U TBOPYECKHUX
crocoOHOCTeN 00yYarolUXCsl: CIOCOOHOCTH CaMOCTOATEIBLHO MPUOOPETATh HOBBIE
3HAHMS 110 XUMHUU B COOTBETCTBUHU C KU3HCHHBIMU MOTPEOHOCTSIMHU, UCITOJIH30BATh
COBpPEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJIOTHU JJIS MOWCKA W aHalinu3a y4eOHOU U
HAyYHO-TTOMY/ISIPHON WH(OPMAIIMN XUMHUUYECKOTO COJIEP>KaHNUS,

dbopMupoBaHUE U pa3BUTHE Y OOYUAIOIIUXCS ACCOIUATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HAOTI0AaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOMMMBI, B YaCTHOCTH, TPHU IUIAHHPOBAHWUM M TPOBEICHUU XUMHYCCKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOOydalmuxcsi YOSKIEHHOCTH B T'YMaHHUCTUYECKOM
HAIPABJICHHOCTU XUMHUHU, €€ BXXHOW POJIM B PEUICHUU TIOOANBbHBIX MPOOIEM
palMOHAILHOTO MPUPOIOIOJIB30BAHUS, TIOTIOJHEHUSI IHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTU OEpeKHOro
OTHONICHUSI K TPUPOJIE W CBOEMY 3J0POBBIO, a TaKXe MPUOOPETEHUS OIbITa
UCIOJIb30BAHMS TOJYYEHHBIX 3HAHWM JUISI TPUHSATHS TPAMOTHBIX PELICHUN B
CUTYalIUsIX, CBA3aHHBIX C XUMHUUYECKUMU SIBJICHUSMH.

B yueOHOM mnaHe cpenHero ooOmero o0pa3oBaHUsl YYEOHBIM MpeAMET
«XuMus», W3ydaeMblii Ha 0a30BOM YPOBHE, SBISETCS 00S3aTeIbHBIM YUEOHBIM
IPEAMETOM.

OO6miee yKciio YacoB, OTBEACHHBIX ISl U3YUYEHUSI XUMUH, Ha 0a30BOM YPOBHE
cpeaHero ofmiero oopa3zoBanusi, coctapiser 68 yacos: B 10 kmacce — 34 ygaca (1
yac B Hefenr0), B 11 kimacce — 34 gaca (1 gac B Heneno).



COAEPXAHME OBYYEHMUSA
10 KITACC
OPTAHUYECKAA XUMUA

TeopeTnueckue 0CHOBbI OPraHU4eCKOH XUMUH

[IpenMer opraHn4eckoll XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE B
NOJTyYeHUH HOBBIX BEUIECTB M MarepuaioB. Teopust CTPOEHUS OpPraHUYECKUX
coequnennit A. M. Bytneposa, e€ ocHoBHbIE IoJ0xkeHUS. CTPYKTypHBIE (POPMYIIBI
OpraHMYeCKHX BewecTB. lomonorus, wu3oMepus. XUMHYECKass CBSA3b B
OpraHUYECKUX COECAUHEHUSIX — OJIMHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenne o kinaccuduxanuu opranvueckux peimiecTB. Homenkiarypa
OpraHMYEeCKUX COCAMHEHUN (CUCTEeMaTHYecKas) M TpPUBHAJIbHBIE Ha3BaHMS
BAKHEHIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOJbl HW3yYEHMsI BELIECTB M HUX IIPEBPAILCHHIA:
O3HAKOMJIEHHE C OO0pa3llaMd OpraHMYEeCKUX BEIIECTB M MarepuajaMyd Ha HX
OCHOBE, MOJIETUPOBAHME MOJIEKY]I OpPraHMYEeCKHUX BEIIECTB, HAOIIOJEHUE U
ONMKCaHUE JEMOHCTPALMOHHBIX OMBITOB MO MPEBPALIEHUIO OPraHUYECKUX BEILIECTB
Py HarpeBaHuu (TUIaBiieHre, OOyTIIMBAHUE U TOPEHUE).

YrieBonopoasl

AJIKaHbl: COCTaB W CTPOEHUE, TOMOJIOTMYECKMH psA. MeraH u 3TaH —
OpoCTeHIlIne TPENCTaBUTENIN alKaHOB: (U3MYECKHE U XHMHYECKUE CBOMCTBA
(peakuuu 3aMElIEHUsT W TOPEHUs), HAXOXKACHUE B MPUPOAE, MOJYyUYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN PsAll. DTUIEH U MPONUIEH —
IpOoCTEHIlINe TPEICTaBUTENI aJIKEHOB: (U3MUECKME M XHUMHUYECKHE CBOMCTBa
(peakuuu TUOPUPOBAHUSA, TaJOT€HUPOBAHUS, TUAPATALMUHU, OKHUCICHUA H
NOJIMMEPU3ALINN ), TOJyYEHHUE U IPUMEHEHUE.

Ankamuensl: OyramueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBa (peakuusi nmojsuMmepusanuu). [lonyyeHue CHHTETHYECKOTO
KayuyyKa U pe3UHBI.

AJIKMHBI: COCTaB U 0COOEHHOCTU CTPOCHHUSI, TOMOJIOTUUECKUM psll. ALIETHIICH
— TPOCTEHIIMHA TMPEACTaBUTENb AJIKUHOB: COCTaB, CTPOCHHE, (PUIUUYECKUE U
XUMUYECKHE CBOMCTBA (pEaKIMU TUIPUPOBAHUSA, TAJIOTCHUPOBAHUS, THApPATAIUH,
TOpEeHHUsl), MOTYyYEHUE U MPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKHME U XUMUYECKHE CBOMCTBA
(peakuuu raJoreHMpoBaHUs U HUTPOBAHUSA), MOIYYEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  XuMUYecKue  ceoucmea  (peakyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NoaydeHue u npumerHeHue. TOKCUUHOCTH



apeHoB. [eHernueckas CBs3b MEXAY YIVIEBOAOPOLAMHM, IIPUHAUICKAIIUMU K
Pa3IMYHBIM KJIACCAM.

IIpupoansie HCTOYHUKM yIIeBOXOponoB. [IpupoaHbli ra3 M NOMyTHBIE
He(dTauble Ta3pl. HeTh um €€ mpoucxoxnaenue. CnocoObl nepepaboTKu HedTH:
MEpPEroHKa, KPEKUHI (TEPMHYECKHI, KaTaJuTU4YeCcKuid), mnupoin3. [IpomyKkrbl
nepepaboTKu HEPTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIN
yTOJIb U MIPOJYKTHI €r0 NepepadOTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHMs BEIIECTB M HX NPEBPAIICHUN:
O3HaKOMJICHHE ¢ 00pa3lamMu IJIacTMacc, KayuyyKoB U pe3uHbl, Koyekuuu «Hedtb»
U «YTONb», MOIEIUPOBAHNE MOJIEKYN YIIEBOIOPOAOB U TAJION€HOIPOU3BOIHBIX,
IPOBEACHNUE IPAKTUUECKON pabOThl: MOJyUYEHUE ITUIIEHA U U3YUYEHUE €TI0 CBOMCTB.

PacuétHrle 3agaun.

Beluucnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Maccel, 00bEMma,

KOJIMYECTBA MCXOJHOI0 BEIIECTBA WIIM IMPOAYKTA PEAKLUMUHU I10 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OHOTO U3 UCXOIAHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kucsioponcoaep:xkamme oprannyeckie coeIuHeHnst

[IpenenpHble ONHOATOMHBIE CHUPTBI. METAHOI W J3TAHOJ: CTPOCHUE,
bu3nUecKkne W XWMHYECKHE CBOWCTBA (PEaKIMU C AaKTUBHBIMH MeETaJlJIaMH,
rajoreHoBOIOPOJIaMH, TOpPEHHE), MpUMEHEHuEe. BoaopoaHbie CBSI3HM MEXIY
MOJIEKYJIaMU CUPTOB. JleliCTBHE METAHOJIa U 3TAaHOJIA HA OPTAHU3M YEJI0BEKa.

MHOroaToMHbI€  CHUPTHI.  DTWICHIVIMKOIbL W  [IULEPUH: CTPOECHUE,
dbu3nyeckue ¥ XUMHUYECKHWE CBOMCTBA (B3aUMOJACMCTBHUE CO IIEJIIOYHBIMU
MeTaJlJlaMHi, Ka4eCTBEHHAash peakiysi Ha MHOrOArOMHbIE cnupThl). JlelicTBue Ha
Opra”usMm 4esnoBeka. [ [puMeHenne muneprHa U TUIICHIJIMKOJIA.

®deHon: CTpOCHHE MOJEKYNbl, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA.
Toxcuunocth GeHona. [Ipumenenue gpenona.

Anpreruapl U kemouvl.  DopmanbIeruia, aUETAIBICTUI: CTPOCHHE,
bu3nUecKkne U XMMHYECKUE CBOMCTBA (PEaKIMKM OKHCJICHHUS W BOCCTAaHOBIICHUS,
Ka4E€CTBEHHBIE PEAKIINH ), TIOJYUYEHHUE U IIPUMEHEHUE.

OaHOOCHOBHBIE MpeieabHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHASI U YKCyCHAst
KHUCJIOTBI: CTpOeHUe, PU3NUecKrue U XMMHYECKHE CBOMCTBA (CBOMCTBA, O0IIUE IS
KJlacca KHCJIIOT, peaknusi dSTepuduKanuu), TMONydeHHEe W MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KHUCIOTHl KaK MPEJACTABUTEIN BBICIINX KapOOHOBBIX
KHUCITOT. MbUTa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxnbie 3GUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCJIOT. [uaponus
cinoxHbIX 3¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonornueckas
OB KUPOB.

VYrneBompl:  cocraB, Kiaccuukamus — yrieBojoB  (MOHO-, JU- |
nonucaxapuibl). [Troko3a — npocreduii MoHOCaxapu: 0COOEHHOCTH CTPOCHUS



MOJIEKYINIbI, (U3WYEeCKHMe U XUMHUYECKHE CBOWCTBa (B3aUMOJACHCTBUE C
ruapokcuaoM menu(Il), okuciaenue ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpPOKEHHE IJIIOKO3bI), HAXOXKJACHUE B MPUPOJAE, MPUMEHEHUE,
ounonoruueckas poib. @orocunTes. PpyKT0o3a KAK U30MEP [TIOKO3bI.

Kpaxman u nemntonos3a kak npupoanbie nonumepsl. CTpoeHHne Kpaxmana u
neuiono3pl.  dHU3MyUecKue W XUMUYECKHME CBOMCTBAa Kpaxmana (THAPOIHU3,
Ka4eCTBEHHAsI PEaKIus C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOJIbI M3YUYEHMs] BEIIECTB W HX MpEeBpalleHUM:
pOBe/IeHNEe, HAOIIOCHUE W OMHCAHWE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPCHHE
CIIUPTOB, KAYE€CTBEHHBIE PEAKIHMH OJHOATOMHBIX CHUPTOB (OKUCJIEHUE 3TaHOJa
okcugoM Mmenu(Il)), MHOroaroMHBIX CHHUPTOB (B3aMMOJCHCTBUE IIMIIEPUHA C
ruapokcuaoM meau(ll)), anpaeruaoB (OKuUCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u ruapokcuaom wmeau(ll), B3aumonelcTBUE KpaxMmala C HOJIOM),
IIPOBEICHNE TTPAKTUICCKON paOOTHI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaun.

Boluucnenuss mo ypaBHEHHMIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEaKIMH MO U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB UJIU MPOTYKTOB PEAKIIUN).

A3oTcoaepKaliiue OpraHndecKrue COeTMHEHHS.

AMMHOKHCIIOTHI KaKk aM(OTepHbIE OpraHuYecKue coeAuHeHus. Duznyeckue
U XMMHYECKHE CBOWCTBA aMHHOKHUCIOT (Ha mpumMepe IuimHa). buonorudeckoe
3HaUYE€HHE aMUHOKUCIIOT. [lenTupr.

benkn kak npupomHbIE BBICOKOMOJICKYISIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAsT M TpETUYHas CTPyKTypa OenkoB. XHMHYECKHE CBONCTBAa OEIKOB:
THJIPOJIN3, IEHATYypalsl, KaueCTBEHHbIC PEAKIIMK HA OCJIKH.

OKCIEpUMEHTAJIbHBIE METOJIbI M3YUYEHMs] BEIIECTB W HX MpeBpallcHUM:
HaOJIO/ICHNE U ONMHUCAaHKWE JEMOHCTPAIMOHHBIX OMBITOB: JCHATypalus OCJIKOB MpHU
HArPEBaHWM, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMO/IEeKY/ISIPHBIE COeIMHEHUS

OCHOBHbBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEAUHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIIUU, CPETHSSI MOJICKYIsIpHAas
Macca. OCHOBHbIE METOJbI CHUHTE3a BBICOKOMOJICKYISPHBIX COCAMHEHUNH —
MOJIMMEPU3ALINS U TTOJIMKOHIEHCALIUS.

OKCIEpUMEHTAJIBHBIE METOJIbl H3YUYEHHs] BEIIECTB M WX MpPEeBpallCHUN:
O3HaKOMJIEHHE ¢ 00pas3laMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3H.

Peanusanust MeXIIpeIMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XHMUU B
10  kiacce  OCYIIECTBISIETCS  4Y€pe3  HCMHOJb30BaHHME  Kak  OOIMIHUX



€CTECTBEHHO-HAYYHbIX NOHATUN, TaK U MOHSATHH, SBISIOLIUXCS CUCTEMHBIMU IS
OT/IETIHHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TIOHATHUSA: SBIICHUE, HAYYHBIN (aKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHalU3, CUHTE3, KiIacCU(pUKals, MEePHUOAUIYHOCTD, HAOIIOICHHE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJIETTUPOBAHUE.

dusuka: Marepus, DHEprus, Macca, aToM, DJJEeKTPOH, MOJIEeKyJa,
SHEPreTHUYECKHd YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3MUECKIE BETUIMHBI U SUHUIIB UX U3MEPEHHUS.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢orocuHTE3, OMONOTMYECKH AaKTHUBHBIE BeulecTBa (O€NKH, YIIEBOIBI, KHUPBI,
dbepMeHTHI).

['eorpadus: MuHEpasbl, TOPHBIE TOPOJBI, TIOJE3HBIE UCKOMAEMBbIE, TOIUIHBO,
pecypchl.

TexHonorusi: mNUIIEBbIE MPOIYKTHl, OCHOBBI PAlMOHAIBHOTO IHUTaHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE Ipernaparbl, MaTepuaibl U3
MCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHH

XUMUYECKUN d3JeMeHT. AToM. Sapo aroma, H30TONBI. OJIEKTPOHHAA
o0oyiouka. DHEPreTHUECKUue YPOBHH, MOAYPOBHU. ATOMHBEIE opOurtanw, s-, p-, d-
sneMeHTbl. OCOOEHHOCTU pacIpe/ieleHHs] JIEKTPOHOB IO OpOUTANsIM B aroMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAOB. DIEKTPOHHAS KOH(UTYpaIUs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoanueckas cucremMa XUMHUYECKUX 3JIEMEHTOB
JI. U. MenneneeBa. CBA3b NMEepUOAUYECKOro 3akoHa W [leprogmyeckoil cucTteMsl
xuMuueckux dneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUs CBOWCTB XHMMHYECKHUX DJJIEMEHTOB U
o0pa3yemMbIX MMH MPOCTHIX M CIOXKHBIX BEIIECTB IO TpynmnamM U MepHojaMm.
3HayeHue NePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemectBa. XUMHUYECKas CBS3b. BUIbl XUMHYECKOW CBSI3H
(KoBaJIEeHTHasl HENOJIApHAs W NOJISIpHAs, MOHHAs, MeTajuindyeckas). MexaHu3mbl
oOpa3oBaHus KOBAJIEHTHOM XUMHYECKOU CBSI3U (0OMEHHBI u
JIOHOPHO-aKIENTOPHBIH). Bonoponnas CBSA3b. BaneHTHOCTS.
DnekTpooTpuuareabHoCTh. CTeneHb okucieHusa. oHbl: KAaTHOHBI U AHUOHBI.

BemectBa  MOJIEKYISIPHOTO UM HEMOJEKYJISPHOTO  CTPOEHHs.  3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. TUIbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKY.



[lonsatue o aucnepcHbIXx cucrtemax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPBIL.
MaccoBast 10714 BEIIECTBA B paCTBOPE.

Knaccuduxanms HEOPraHUYECKUX COCIMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BelmIEeCTB. [eHeTMYecKas CBS3b HEOPraHWYECKUX BEIIECTB,
MpUHAJIEKAIINX K PAa3IUYHBIM KJlaccaMm.

Xumudeckas  peakiusa.  Knaccudukanuss — XMMHUYECKHX — peakiuid B
HEOPraHUYECKONM W OPraHUYE€CKOM XMMHHU. 3aKOH COXPaHEHMS MACChl BEIECTB,
3aKOH COXPAHEHHUS U MTPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIHIX.

CxopocTh peaknuu, e€ 3aBHCUMOCTb OT pa3NU4HbIX (PakTopoB. OOpaTumbie
peakuuu. XuMUUYEeCKOe paBHOBecue. DakTOpbl, BIMSAIOIIME HA COCTOSHUE
xumudeckoro pasHoBecus. [punuun Jle [larenbe.

DnektponuTudeckas aucconuaius. CuibHbIe U ciadbie dneKkTponnuThl. Cpena
BOJHBIX PACTBOPOB BEWIECTB: KUCIAsA, HEUTpaJIbHAs, MIECTOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCIEPUMEHTAJIbHBIE METOJIbl W3YYEHHs] BEIIECTB M HX MpEeBpallCHUN:
neMoHcTpanus tabnun «llepuonuueckas cucrema Xxumudeckux snemeHToB . .
MeHnneneeBay, u3ydeHUE Mojielied KPUCTAUIMYECKUX PeIIETOK, HaOIofAeHue U
OMHUCAHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3ioKeHHE MEePOKCUIA
BOZOPOJA B IIPUCYTCTBUU Karaiau3aropa, ONPEAEIIEHUE CPEAbl paCTBOPOB BEILIECTB
C TIOMOIIBIO YHHMBEPCAJIBLHOTO HWHIMUKATOpa, pPEaKIMd HOHHOTO OOMeHa),
MPOBEACHUE MPAKTUYECKON paboThl «BnusHue paznuyHbiXx (akTOpoB HA CKOPOCTH
XAMUYECKOU PEAKLIANY.

PacuérHbie 3anaun.

Pacu€Ttel 10 ypaBHEHUSM XUMHYECKHX PpEAKUUH, B TOM YHCIE
TEPMOXUMHYECKUE PACUETHI, PACUEThl C HCIOJIB30BAHUEM IIOHSTHS «MacCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xummust

Hemerambl.  Ilonoxkenne HemetammoB B Ilepuomuueckoil  cucrteme
xuMuueckux anmemeHToB JI. M. MeHneneeBa U 0COOEHHOCTH CTPOCHHUS aTOMOB.
dusznyeckre CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha MpUMEpe
KHCJIOpOJIa, cephl, pocdopa u ymiepoaa).

XUMHUYECKUE CBOMCTBA Ba)KHEHIIUX HEMETaUIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dbochopa, ymrepoma U KpeMHHS) M HX  COCOUHEGHHMH  (OKCHJIOB,
KHCJIOPOJICOICPIKAIIIUX KUCIIOT, BOAOPOIHBIX COCTMHEHU).

[IpyuMeHeHne BaXKHENIINX HEMETAJUIOB U UX COEIUHEHUM.

Meramnel. [lonoxenune meramioB B llepuonnueckoil cuCTeMeE XHMHYECKHUX
anemeHToB /. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS AIEKTPOHHBIX 000JIOYEK
atomMoB MeTauioB. Obmue ¢uzndeckue cBoiicTBa MeTawioB. CrilaBbl METAILIOB.
DIIEKTPOXUMHUYECKUM Psijl HATIPSHKEHUN METAJIJIOB.



XUMHUYECKHE CBOMCTBA BaXHEWUININX METAIIOB (HATPUM, Kaldui, KaJbIIHi,
Mar"ui, almfOMUHUMI, LIMHK, XPOM, KeJIe30, ME/[b) U KX COCTMHEHHM.

O6mue cnocoObl mosydeHus MeTauioB. lIpuMeHeHre MeTauioB B OBITY U
TEXHUKE.

DKCIEPUMEHTAJIbHBIE METOJIbI H3YYEHHs] BEIIECTB M HX MpEeBpallCHUN:
U3yYEeHHE KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3aJla4, HAOIIOJCHUE W OINHCAHHUE JIEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THAPOKCHIA aIFOMUHUS C pacTBOpamMu
KHCJIOT U IIeJI0YEl, KAUeCTBEHHBIE PEAKIIMUA Ha KATHOHBI METAILIIOB).

PacuérHble 3anaun.

Pacuérhl macchl BemecTBa WM 00bEMA ra3oB MO HM3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WU OOBbEMY OJHOIO M3 YYAaCTBYIOIIMX B PEAKLUHU BEILECTB,
pacu€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIA OJHO
U3 BEIIECTB UMEET IIPUMECH.

XuMHuS U KM3Hb

Ponb xumum B oOecreyeHUU SKOJIOTUYECKOM, HHEPreTUYeCKOM M MUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [lOHSATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMUX HAYYHBIX TMPUHIMIAX MPOMBIIIJICHHOTO
MOJIyYEHHUS BaXKHEHIINX BELIECTB.

UenoBek B MHUpE BEIIECTB W MaTepUaJIOB: BAXKHEUIINE CTPOUTEILHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuaibl NI 3JIEKTPOHUKH, HAHOMATEpHUaJbl, OPraHUYEeCKUEe U MHUHEPAIbHBIC
yIoOpeHus.

XuMHUsL U 30pOBbE YEJIOBEKA: IpPaBWJIa HUCIIOJIb30BAHMS JIEKAPCTBEHHBIX
npenaparoB, IpaBuiia 6€30MaCHOTO UCIOJIB30BaHUSI MPEenapaToB OLITOBOM XUMHUH B
MTOBCEHEBHOM KU3HMU.

MexnpeamMeTHbIE CBA3H.

Peanuzamuss  MeXNpeaMETHBIX  CBsi3ed  TpU  HM3yYeHUH  OOmeld W
HEOPraHM4eCcKol XuMHuM B 11 Kjacce OCyIeCTBISETCA Yepe3 UCIOIb30BAHUE KAK
OOIIMX EeCTECTBEHHO-HAYyYHbIX TOHSATUM, TaK U TOHATHM, SBISIOMIUXCS
CHUCTEMHBIMH JIJI OTACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOIO [UKJIA.

OO0mme ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4YHBIA (DaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHaldu3, CHUHTE3, KIacCuPUKalus, TMEePUOJUYHOCTb, HAOIIONEHNE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBJICHHE.

dusnka: Marepus, SJHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAJMOAKTUBHOCTh, MOJIEKYJIAa, JHEPTETUUECKUIN YPOBEHbB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, (U3MUECKUE BETUYMHBI U €TUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusi:  kneTka, oOpraHu3M, 9SKOcucTeMa, Ouocdepa, Makpo- H
MHUKPORJIEMEHTbI, BUTAMUHBI, 0OMEH BEIIECTB B OPraHu3Me.

['eorpadusi: MuHepasnbl, TOpHbIE TOPOABI, MOJIE3HbIE MCKOMAeMbIe, TOILIHUBO,
pPECYPCHL.

TexHonorusa: XUMHUYECKas MPOMBIIUIEHHOCTh, METAJUIYprusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEpPUAJIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOACTBO, IHUIIEBAS
MPOMBIIIJIEHHOCTh,  (papMalleBTUUECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TMPEernaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepUaJIOB,
AJNIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTUHU.



IINTAHUPYEMBIE PE3VIIbTATbI OCBOEHHMA ITPOI'PAMMEI 110 XMW
HA BA30BOM YPOBHE CPE/IJHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3VYJIBTATBI

®I'OC COO ycraHaBaMBaeT TpeOOBAHMS K pe3yibraraM OCBOEHUS
oOyJaromuMHCsT TpOrpaMM CpeAaHero oOmiero oOpa3oBaHUs (JMYHOCTHBIM,
METaNnpeIMETHbIM W MNpeaMeTHbIM). HaydHO-MeTOgu4YecKo OCHOBOW st
pa3pabOTKH TMIAHUPYEMbBIX PE3YJIbTaTOB OCBOCHHS MPOrPaMM CPEIHEro OOIero
00pa3oBaHus ABIISAETCS CUCTEMHO-JEATEIbHOCTHBINA MOAXO/.

B coorBeTcTBUM € CHCTEMHO-IEATEIIBHOCTHBIM IIOAXOIOM B CTPYKTypE
JUYHOCTHBIX PE3YJIBTaTOB OCBOEHHUS MpeaMera «XUMHs») Ha YPOBHE CPETHEro
o01ero oOpa3oBaHus BBIJCICHBI CIEIYIONTUE COCTABIISIIONTUE:

OCO3HAHUE OOYYarOUIMMUCS POCCUUCKON TIpaKJaHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEAEEHUIO;

HAJIMYUE MOTUBAIIUU K O0yYCHHIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHM JIMYHOCTH HA OCHOBE
KJTFOYEBBIX [IEHHOCTEN U UCTOPUYECKUX TPAAULIMA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYalolIUXCsl PYKOBOJACTBOBATHCS B CBOEHU
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMHM, IPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUYECKOTO0 00pa30BaHus;

HAJIMYME MPABOCO3HAHMS IKOJIOTHYECKOM KYIBTyphl U CIIOCOOHOCTU CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3YNIBTAThl OCBOCHMS IpeamMeTa «XHUMUsS» JIOCTUTAITCA B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOM JESITEIbHOCTU B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U Hujea’aMu POCCHMCKOTO TpakJIaHCKOTO OOIIECTBa, MPUHSATHIMH B OOIECTBE
HOpMaMd W TpaBWIAMH  TOBEJIEHHUS,  CHOCOOCTBYIOUIMMHU  Ipoleccam
CaMOIIO3HAHUsA, CaMOpa3BUTHS M HPABCTBEHHOIO CTAHOBJICHHUS JIMYHOCTH
0o0y4Jarouuxcsi.

JInyHOCTHBIE  pe3yabTaTbl OCBOEHUS MpeaMeTra «XUMHS»  OTpa)karoT
c(hOpMHUPOBAHHOCTh OMBITA IMO3HABATEILHON M MPAKTHUYECKOW JESATEIHHOCTH
o0OyyaroIuxcs N0 peanu3ali IPUHITHIX B 00ILECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTHU:

1) rpa:kIaHCKOr0 BOCIIUTAHMS:

OCO3HAHUs O0YYAIOIMMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSAIKY;

NPEJCTAaBIECHUs O COLMAIbHBIX HOPMAaX MW NPAaBUIAX MEXKIMYHOCTHBIX
OTHOILICHUU B KOJIJIEKTHBE;



TOTOBHOCTM K COBMECTHOH TBOpPYECKOW JAESATEIBHOCTH IPU CO3JaHUHU
y4e€OHBIX MPOEKTOB, PEIICHUH y4eOHBIX M IMO3HABATEIbHBIX 3aJ1a4, BHITIOJHEHUU
XUMUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh WM TPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMeHThI IPYTUX MpU aHAJINU3€ Pa3IUYHbIX BUJOB YUEOHO IeATENbHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHMS:

IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAydHOMY HAacleIuIo
OTE€UECTBEHHOM XHUMUU;

YBOKEHHUS K TMpoOILecCy TBOpUECTBa B 00JACTH TEOPUM M MPAKTHUECKOTO
IPUMEHEHUSI XMUMHH, OCO3HAHMS TOIO, YTO JOCTHKEHUS HAyKH €CThb pPEe3YJIbTaTr
JUIMTENIbHBIX ~ HAOMIOACHHM, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPy/Ja YYEHBIX U TPAKTUKOB;

UHTEpPECAa W MO3HABaTEJIbHBIX MOTHBOB B IOJIYYEHUH M MOCIEAYIOIIEM
aHayim3e MH(GOPMAIMU O MEPEAOBBIX JOCTIKEHUSIX COBPEMEHHON OTE€UYEeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TOBEICHHUS;

CIOCOOHOCTH OIICHMBATH CUTYallWH, CBI3aHHBIC C XUMUYECKUMU SIBICHUSIMU,
Y NPUHHMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBEIECHHE U MOCTYNKH CBOMX TOBapHILEH C
NO3ULUNA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME MOCIEICTBHM ATHX
HOCTYIIKOB;

4) gpopMuUpPOBaHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl I[IEHHOCTeW 370poBOr0 M Oe3omacHoro obpasza >KU3HH,
HEOOXOJIMMOCTHA OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (pu3MyeckoMmy u
IICUXUYECKOMY 370POBBIO;

coOmofieHnsT TpaBuUil 0OE30MacCHOr0 OOpalleHUs] C BEHIECTBAMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHMS I[IEHHOCTH TMPaBWI WHAWUBUIYAJIbHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYaLUsAX, YTPOXKAIOUIUX 3I0POBbIO U )KU3HU JIIONIEH;

OCO3HAHUS MOCIEACTBUN U HENPUATUS BPEIHBIX MPUBBIYEK (YNOTpeOICHHUS
AJIKOTOJ1s, HAPKOTHKOB, KypPEHHUS);

5) TpynoBOro BocnuTaHUSA:

KOMMYHUKATUBHOW  KOMIETEHTHOCTH B  y4eOHO-HMCCIIEeI0BaTeIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUECKOM U  JIPYTrUX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKA Ha AakKTUBHOE Yy4YaCTHE€ B pEIIEHWM MPAKTUYECKUX 3a7ad
COILIMAJIbHOW HAMPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTUISCKOMY H3YUYEHHUIO TPOQPECCHil pa3IudHOTO Poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHHUS NPEAMETHBIX 3HAHUM 1O XUMUH;

YBOXEHUSI K TPYAY, JIOASIM TPyAa U pe3ybraram TPYI0BOU JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HWHIMBHIYAIbHOHW TPacKTOPUHU
oOpaszoBaHus, Oyamymield mpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIaHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUU, HHTEPECOB U
noTpeOHOCTEH 00IIeCTRa;

6) 3K0J10rM4Y€eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 1ETI€CO00PA3HOr0 OTHONICHUSI K MNPHUPOJAC, KAK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMIIE;

MOHUMAaHMS TJI00AJTBHOTO XapaKTepa H3KOJOTHUUECKUX MPpoOJIeM, BIMSHUS
AKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE TTPUPOTHOMN U COIIUATILHON CPEJIbl;

OCO3HAaHMUS HEOOXOAMMOCTH HCIIOJB30BAHMUSA JOCTIDKCHUM XUMHU IS
pellIeHHUs] BOMPOCOB PAllMOHAIBLHOTO MPUPOOTIOIH30BAHNUS;

AKTUBHOIO HEOPUATUSA JCHUCTBHUM, TMPHUHOCIIIUX BpEI  OKPYKaroUIEH
MPUPOTHON cpefle, YMEHHUS MPOTHO3UPOBATH HEOJIArOMpPHUSATHBIE SKOJIOTHYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPAIIATH UX;

HaJMYusl Pa3BUTOrO JKOJIOTUYECKOTO MBIIIJIEHUSI, YKOJOTUUECKOU KYIbTYpHI,
OTIbITa NEATEIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI MMM B I103HABATEJIbHON, KOMMYHHMKATHBHOMW U COILIMAJIbLHOM
MpaKkTUKE, CIOCOOHOCTH W YMEHHMS aKTHBHO TPOTUBOCTOSTH HJCOJIOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hopMHUPOBAHHOCTH MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIECTBEHHON MPAKTUKU;

MOHUMAHMS CHeUU(PUKM XUMHUU KaK HayKH, OCO3HaHHMS €€ polu B
GbOpMUPOBAHUU PAIIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU I€JI0CTHOTO
IPECTaBIeHNs 00 OKPYXAIOMEM MHUPE KaKk O €AMHCTBE MPHUPOMIBI U YEIOBEKa, B
MO3HAHUHU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH IMPOOJeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS;

yOexIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHM JUII  COBPEMEHHOMU
UUMBWIM3ALUK: B €€ TyMaHUCTHYECKOW HAMpaBIEHHOCTH W Ba)XXHOW pOJIM B
CO37ITaHUH HOBOM 0a3bl MaTepHAILHON KYJIBTYPBI, PEHICHUH IIO0AIBHBIX IPOOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUYECKOM, MUIIIEBON U
9KOJIOTUYECKON 0€30MacHOCTU, B PA3BUTHU MEAMIIMHBI, OOCCIIEUECHUU YCIOBUMN
YCIEUIHOTO TPY/a U SKOJIOTHYECKU KOM(MOPTHOM KU3HU KAXKJIOTO WieHa OOIeCTRa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAaHHsI CYIIHOCTH METOJIOB
MO3HAHMS, HUCMOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BaTh
noJiydaeMble 3HAHUS /Ui aHaau3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIEro MUpa U



MIPOUCXOMSIINUX B HEM U3MEHEHUM, YMEHHUS JeJIaTh 000CHOBAHHBIC 3aKITIOYCHHS HA
OCHOBE HAay4YHbIX (DaKTOB W WMCIOIIUXCS JaHHBIX C IEIbI0 IONyYeHHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIIOJIB30BaTh XWMHUYECKHE 3HAHUSA IS
perieHus mpooieM B peabHBIX KU3HEHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEILCKON eI TEIbHOCTH,

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEPBIBHOMY OOpa30BaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHUH 110 XUMHUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTAMH;

MHTEpPECa K OCOOCHHOCTSAM TpyZa B pa3auvHbIX chepax mpodeccrHoHaTbHON

NEATEIILHOCTH.
METAIIPEAMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIE Pe3yabTaThl OCBOCHHUS YUYEOHOTO TMpenMera «XuMus» Ha
YPOBHE CpEIHEro 00111eT0 00pa30BaHMsI BKIIOYAIOT:

3HAYUMBbIE U1t dbopmMupoBaHus MHPOBO33PEHUS 00y4Jaronuxcs
MEXIUCHUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIEHAYYHbIC MOHATHS, OTPakKAIOIINE
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHpa H CHENU(HUKYy METOJOB ITO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEUIECTBO, SHEPIus, SIBJICHUE,
poliecc, CUCTEeMa, Hay4HbIH (hakKT, TPUHIIUI, TUI0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusi, UCCeA0OBaHUE, HAOIIOICHNE, U3MEPEHUE, SKCTIEPUMEHT U JAPYTHUE);

YHUBEpCAJIbHbIE YyueOHbIE AcHCTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIC,

PEryJISITUBHBIE), oOecreynBaromue dbopmMupoBanue (bYHKITMOHATBHON
IPaMOTHOCTH M COLIUAILHON KOMITETEHIIUU O0yJarOIINXCS;
CIIOCOOHOCTH 00yJaroIIXxcsl UCTIOJIb30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUA M YHUBEpCAJIbHbIE yueOHBIE
NEUCTBUSA B II03HABATEIILHON U COLIMATIbHOM ITPAKTHKE.

MeranpenMeTHsle  pe3yibTarbl  OTPa)KarOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TO3HABaTE€JIbHbIMH, KOMMYHHMKAaTUBHBIMH UM  PEryJIsTUBHBIMU
JNEUCTBUSIMU.

OBaaxenue YHHMBEpPCAIbHBIMH y4eOHBIMH M03HABATEJIbHBIMH
AEeHCTBUSAMM:

1) 6a30BbIe JJOTMYeCKHE JeCTBHS:

CaMOCTOSITENIbHO  (pOpMyIupoBaTh M aKTyaJlU3upoBaTb  MpoOiIeMmy,
BCECTOPOHHE €€ pacCMaTpUBarh;

ONpPENENATh ILENU JEATEIBHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JNOCTHKEHHUsI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IIOCTABICHHBIMU LIEIISAMU;

UCIIONIB30BaTh IIPU OCBOCHUM 3HAHUN INPUEMBI JIOTMUYECKOTO MBILIJICHUS —
BBIICIIATh XapAaKTEPHbIC IPU3HAKU IOHATHA M YCTAaHABIMBAaTh MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS NIl OOBSICHEHUS OTACIBbHBIX (DAKTOB U
SIBIICHUM;

BHIOMpaTh OCHOBAaHMS W KpPUTEpPUU [UJIs KjiacCU(UKAUM BEIIECTB U
XUMHUYECKUX PEAKIINM;

YCTaHABIMBATh [PUYUHHO-CJIEACTBEHHBIE CBSA3UM MEXIY H3y4YaeMbIMU
ABJICHUSIMU,

CTPOUThH JIOTUYECKHUE PACCYXJICHHS (MHIAYKTUBHBIC, JICIyKTUBHBIC, TIO
AQHAJIOTWM), BBISBISATH 3aKOHOMEPHOCTH M TPOTUBOPEUHUS B paccMaTpUBaEMbIX
SIBIICHUSIX, (DOPMYJIMPOBATH BHIBOMIBI M 3aKITFOUCHUS;

NPUMEHSTh B MPOLIECCE MMO3HAHUS, UCTIOIb3YEMbIE B XUMUU CHMBOJIMYECKHE
(3HaKOBBIC) MOJIEIH, MPE0OPa30BHIBATh MOJICIIbHBIC MPEACTABICHUS — XUMHUYECKUM
3HaK (CUMBOJ) 3JIEMEHTa, XUMHU4ecKas hopmyra, ypaBHEHUE XUMUUYECKOU peaKIuu
— MPU PEIICHUH YYEOHBIX MO3HABATENBHBIX U MPAKTUUYECKUX 3a7ad, IPUMEHATH
Ha3BaHHBIC MOJICJIbHBIC MPEJACTABICHUS IS BBISBJICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIIH.

2) 0a3oBbIe UCCIeA0BaTEILCKUE 1eHCTBHSA:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO TMO3HAHUSI BEIIECTB U XUMHYECKHUX
peaKkuu;

dbopMyIHUpOBaTh 1ENH U 3a7a4U UCCIIEAOBAHMSI, UCIIOIBb30BATh MTOCTABICHHBIC
U CaMOCTOATENbHO C(OPMYIHMPOBAaHHBIE BOMPOCHI B KadeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl ()OPMHUPOBAHUSI THIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbIX CY>KJICHU;

BJIAJ€Th HABBIKAMU CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U  IPOBEACHUS
YYCHHUECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOIATh 32 XOAOM
mporiecca, CaMOCTOSITEIFHO TIPOTHO3UPOBATh €ro pPe3yibTar, (popMylIupoBaTh
0000I1IeHNS U BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3yJIbTAaTOB HCCIICI0BAHMUS,
COCTaBJIATh 00OCHOBAaHHBIN OTYET O POAEIAHHOM padoTe;

npuoOpeTarb OMBIT YYEHWYECKOM HCCIEAOBATEIhCKOW U MPOCKTHOU
NESTENHbHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MIOMCKY METO/IOB pEIICHUSA TMPAKTUYECKUX 3a/]ad, MNPUMEHECHUIO Pa3IMYHbIX
METOJIOB MMO3HAHUSI.

3) padora ¢ uHpopMaLHeN:

OpHUEHTUPOBATHCS B Pa3IMYHBIX HCTOYHHKAX nHpopMaum
(HayyHO-TIONYJISIpHAA ~ JIUTEpaTypa XHUMHYECKOIO  COJEpXKAHMS, CIPABOYHbBIC
nocob6wusi, pecypcbl HTepHETa), aHATM3UPOBaTh UHGOPMAITUIO PA3TMYHBIX BUIOB
u (QopM nmpeacTaBieHHs, KPUTUUECKH OLICHHBaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTH;



(GopMynHupoBaTh 3apochl U MPUMEHATH Pa3INMUHbIE METOAbI MPU MOUCKE U
orbope uHpOpMAIMK, HEOOXOAUMOW JUIsl BBIMOJHEHHS Y4YeOHBIX 3ajad
OITPENICIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMYy  IpencTaBICHMS
uH(popmalmu (Cxembl, TpadUKu, 1UarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCTIOH30BaTh HAYYHBIH SI3bIK B KAUECTBE CPECTBA MPHU padOTE C XUMUIECKOH
uHpopMaIeil: TPUMEHATh MEXIIpeIMeTHbIe ((PU3MUeCKue W MaTeMaTU4yecKue)
3HAKW U CUMBOJIBI, POPMYIIBI, a00peBHATYPbl, HOMEHKJIATYPY;

UCIOJb30BaTh U NpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPENCTBA
HATJISTHOCTH.

OsJajieHUe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH /1efiCTBUSIMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX/JIaeMOil TeMbl B XOZ€ AMAJIOTa W/Wiu
IUCKYCCHUH,  BBICKa3blBaTh  UAeH, (HOPMYyIUpOBaTb CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS NPEAJIOKEHHON 3a/1auu;

BBICTYyNIaTh C MpE3eHTAIel pe3yabTaTOB MO3HABATEIBHOW NEATEIhHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIBHO HIJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBHITIOTHEHUH
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKONM pabOThl MO MCCIEJOBAHUIO CBOICTB
U3y4aeMbIX BEILECTB, peaiu3alui yueOHOro npoekTa u (HOpMyaupoBaTh BBIBOJIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HCCIEAOBAHUNA NMYTEM CONIACOBAHUSA ITO3ULIUK B
X07i€ 00CYX/IeHUSI U 0OMEHA MHEHUSIMU.

OBJaieHHe YHUBEPCAJbHBIMHU PeryJIATHBHBIMH AeHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaThb M OCYIIECTBISATH CBOIO I103HABATENIbHYIO
NESITeIbHOCTb, Ompeneisss €€ LelMd M 3a4a4d, KOHTPOJIMpOBAaThb M IO Mepe
HEOOXO/IMMOCTH  KOPPEKTUPOBATh MpEAJIaraéMblii  alroOpuT™M JEUCTBUM MpHU
BBIMIOJIHEHUN YYEOHBIX M HCCIENOBATEIbCKUX 3a/a4, BHIOMpaTh Haubomee
3(pPEKTUBHBIN CHOCO0 MX pemieHus C Y4YETOM MOJY4YEHHUS HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKIINAX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOAaHAJIN3a
Y CaMOOLICHKH.

HPEJMETHBIE PE3YJ/IBTATbBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «Opranuyeckas XuUMHUS»
OTPaXKaroT:

c(hopMHUPOBAHHOCTh  MPEJACTABICHHH O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpa, POJIM XUMHUM B TO3HAHUU SIBIICHUUN



Opuponbl, B  (POPMUPOBAHMM  MBIIUICHUS W KYJIBTYpbl  JUYHOCTH, €€
(GYHKIIMOHAIBHONU TPAMOTHOCTH, HEOOXOUMOM ISl pellIeHUs TPAKTUYECKUX 3a/1a4
U JKOJIOTUYECKH OOOCHOBAaHHOTO OTHONIEHHUS K CBOEMY 370POBBIO U MPUPOAHOM
cpene;

BJIQJICHUE  CHCTEMOM  XMMMYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUSA (XUMHUYECKUNA DJIEMEHT, aToM, JJIEKTPOHHAs
000J10uKa aToMa, MOJIEKYJla, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEIIbBHOCTh, XUMHYECKasI
CBSI3b, CTPYKTypHas (dopmyna (pa3BEpHyTass M COKpallEéHHas), MOJb, MOJSpHAas
Macca, MOJIIPHBIN 00bEM, YIIIEPOIHBIN CKENeT, (PyHKIIMOHATbHAS TPYIITa, paTuKall,
WU30MEPUSL, U30MEPBI, TOMOJIOTHYECKUN PsiJI, TOMOJIOTH, YITIEBOAOPOIBI, KHUCIOPOI U
a30TCOEpIKAILUE COCAUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU M 3aKOHBI (TEOpHUs CTPOCHUS
oprannueckux BemniectB A. M. ByTiepoBa, 3ak0OH COXpaHEHUsI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3bIK XUMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JIe)Kalue B OCHOBE ITIOHMMAaHUS NPUYMHHOCTM WU CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUN, (PAKTOJIOTMYECKHE CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U
0€30MacHOM UCIIOJIb30BAaHUM BAKHEHIIIUX OpPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKON EATEIBHOCTH YEIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUHN BBISBISATH XapaKTepPHBbIC MPHU3HAKH TOHSITHUH,
YCTaHABIIMBaTh WX B3aHMMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHATHS IMPU
ONMCAHUU COCTaBa, CTPOEHUS U MIPEBPAIICHNUN OPraHUYE€CKUX COCIUHECHUN;

c(hopMHUPOBAHHOCTh YMEHUN HCMIOJIb30BaTh XUMUUYECKYI) CHUMBOJUKY JJIs
COCTAaBIICHUSI MOJICKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIEHHOMN)
dbopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XUMHYECKUX pEaKIui,
W3rOTaBJIMBaTh MOJEIU MOJIEKYJI OPraHMYECKUX BEIIECTB I WUIIOCTPALUUA X
XMMHUYECKOTO ¥ TPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hopMUPOBAHHOCTh YMEHHUM YCTaHABIMBATh MPUHAMJICKHOCTh W3YYEHHBIX
OPraHMYECKHUX BEIIECTB II0 HMX COCTaBy U CTPOCHUIO K ONPEAECIEHHOMY
KJIacCy/Tpymie coeauHeHud (yIIIeBOAOPOIbI, KHUCIOPOJ U a30TCOAEpIKAIIHe
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHbIE COEAMHEHMs), JaBaTb HMM Ha3BaHUS 110
cucremarnueckoir HomeHkiarype (IUPAC), a takke NpUBOAWTH TPUBHUATLHBIC
HA3BaHUS OTACJIBHBIX OPraHUYECKUX BEIIECTB (PTUJIEH, MPOMWIICH, AllCTUJICH,
ATWJICHIJIMKOIb, TIUIEPUH, (PEeHod, GopMmanbaerus, arneTaibIeTui, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, IIIFOKO3a,
bpykTO3a, KpaxMall, IeJUTHI03a, TIIHUIUH);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPEACTATh BUIbI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCAMHEHUSX (OIMHAPHBIC U KPATHHIE);



c(hOpMHUPOBAHHOCTh YMEHUSI TPUMEHSTH TOJIOKEHUS TEOPHUH CTPOCHUS
opranndeckux BemectB A. M. BymiepoBa /151 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTAaBa U CTPOCHUS; 3aKOH COXPaHEHHUS MaCChl BEIIECTB;

chOpMHPOBAaHHOCTh  yYMEHHM  XapakTEpHW30BaThb  COCTaB, CTPOCHHE,
busznueckne W XUMUYECKHE CBOWCTBA THUIHYHBIX MPEICTABUTENICH pPa3THYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, STaH, JTUJIEH, IMPOMHIIEH, alleTUJICH,
oyramueHn-1,3, metunoOyrtaaueH-1,3, OeH30J, METaHOJ, 3TaHOJ, ATUJICHIJIUKOJb,
muiepuH, (eHoN, areTaibJeruj, MypaBbUHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0103a, aMUHOYKCYCHAsl KUCIIOTA), WITIOCTPUPOBATh T€HETUYECKYIO
CBA3b MEXIYy HHMH YPAaBHEHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKUX PEaKIH C
UCIOJIb30BAHUEM CTPYKTYPHBIX (hOopMyIt;

c(hopMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHHUKU YIJIEBOAOPOIHOTO
ChIpbs (HE(QTh, IPUPOIHBIN I'a3, Yroyb), CIOCOObI UX NMEPEPAOOTKU U MPAKTUYECKOE
IpPUMEHEHUE TPOTYKTOB MEPEPadOTKH;

c(hOpMHUPOBAHHOCTh YMEHUU TIPOBOAUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BELIECTBA WIIA MPOIYKTa
peakiMu 10 HW3BECTHBIM Macce, OO0BEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX
BEILIECTB WJIU MPOIYKTOB PEAKIIUN);

c(hopMHUpPOBAaHHOCTh YMEHHUH BIAJETh CHCTEMON 3HAHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHMWSI, UCIIOJIb3YEMbIX B XMMUHU MPU U3yYEHUU BEUIECTB U
XUMUYECKUX SBJICHUN (HAONIIOICHUE, U3MEPEHHE, YKCIIEPUMEHT, MOJICIIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHWE 3HAHUSA JJis TPUHITUS pElIeHUNd B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEHIECTBAMU H UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIONATH MPaBUJIa MOJb30BAHUS XUMUYECKOM
NOoCyJI0M U Ja0OpaTOpHBIM OOOPYIOBAHMEM, a TaKXKEe IMpaBmia OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU IO BBIMOJHEHUIO Ja0OpPaTOPHBIX
XUMUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IIJIAHUPOBATH U BBINOJHITH XUMUYECKHM
AKCIIEPUMEHT (IIPEBpAIICHHs] OPraHMYECKUX BEIIECTB IIPU HArPEBAaHUU, MOJTyUEHUE
STUJIEHA U W3y4YeHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIMU OPTraHUYECKUX
BEILIECTB, JcHATypalus OENKOB IMpPU HAarpeBaHWUM, IIBETHHIE PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TpaBUJIAMU TEXHUKH OE30MAaCHOCTH TIPH OOpaIleHuu C
BEIIECTBAMH U J1A0OPAaTOPHBIM 00OPYIOBAaHUEM, TMPEACTABIATH PE3YIbTATHI
XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucu YypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u popMyIupoBaTh BEIBO/BI HA OCHOBE 3TUX PE3YJIBTATOB;

c(hOpMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIU3UPOBATH XHUMHUYECKYIO
uHMOPMAILIMIO, TOIYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCCOBOM
uHpopmanuu, UHTepHET U ApyTuXx);



chopMHUpPOBAaHHOCTH ~ YMEHHMH  COOMIOMATh  MpaBWiIa  IKOJOTHYECKH
1[EJ1eCO00Pa3HOr0 TMOBEAEHUS B OBITY W TPYIOBOM [EATENTbHOCTH B UEIIX
COXpPaHEHUsI CBOETO 3J0POBbsI U OKPY>KAIOIIEH MPUPOTHON Cpeibl, 0CO3HABATh
OMAacCHOCTb BO3JICHCTBUS HA KUBbIC OPTraHU3MBbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOoHUMas cMmbica mokaszarens [IJIK, moscHsaTh Ha mpumepax CHOCOOBI
YMEHBIICHUS] W TNPEIOTBPAlICHUS WX BPEIHOTO BO3ACHCTBHS HA OpPraHu3M
YeJI0BEKa;

JUIs 00yYaroluxcsi ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUIM;

JUISL  CIETBIX M CHA0OBUASIIUX OOyYaroUIuXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTemMy oOo3HadeHui JI. bpaiins nis 3anmucyu XMUMHYECKHUX

dbopmyit.
11 KJIACC

[IpenmeTHple pe3yiabTarhl OCBOEHHUS Kypca «OOmas W HeopraHudeckas
XUMUSD» OTPaKaroT:

c(hopMUPOBAHHOCTh  MPEJICTABICHUN: O XHUMHUYECKOM COCTaBIISOLIEH
€CTECTBEHHO-HAyYHON KapTUHBI MHUpPa, pPOJIM XUMHM B TIO3HAHWU SIBIICHUU
npuponbl, B  (POPMUPOBAHWM  MBIIUICHUS] W KYJIBTYpbl  JIUYHOCTH, €€
(YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JJIS PEIISHHS TIPAKTHUYSCKUX 3a]1a9
U JKOJIOTHYECKH 0OOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO M MPHUPOIHOM
cpene;

BIIQJICHUE  CHUCTEMOM  XMMHMYECKMX  3HAHUM, KOTOpas  BKIIFOYAET:
OCHOBOITOJIATAIOIINE TMOHATUSA (XMMHUYCCKHI 3JEMEHT, aToM, HM30TOoI, S-, p-, d-
DJICKTPOHHBIE OpOWTAd aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIH OO0BEM,
BAJICHTHOCTb, JIEKTPOOTPUIATEILHOCTD, CTEIEHb OKUCJIEHUS, XUMUYECKasl CBA3b
(KOoBaJICHTHAs, HOHHAs, METAJUTMYECKasi, BOAOPO/IHAS ), KPUCTAJUIMYECKAs PEIIETKa,
TANBl ~XUMHYECKUX  PEAKLIMUH, pPacTBOP, OJICKTPOJIUTHI, HEIICKTPOJIUTHI,
ANEKTPOJIMTAYECKAsA JIMCCOLMALMNS, OKHUCIHUTEIb, BOCCTAHOBHUTEID, CKOPOCTh
XUMHUYECKOM peakIuyi, XUMHUYECKOE PaBHOBECHE), TCOPHHM W 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON aucconumanuu, nepuoanyeckun 3axkoH [[. M. Menneneena,
3aKOH COXPAaHEHUS MAcChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUSA YHEPIUU
pY XUMHUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHHN S3BIK XUMUH,
MHPOBO33PEHUYECCKUE 3HAHUA, JICKAIIUE B OCHOBE IMOHUMAaHUS MPUYUHHOCTH W
CHUCTEMHOCTH XUMHUYECKUX SIBICHUM, (PAKTOJIOTHYECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYUYEHUH U 0€30MaCHOM HCIOJb30BAHWU BAXKHEUIIINX HEOPTraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JACATEILHOCTH YETIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTEpHbIE MPU3HAKU MOHITHM,
yCTaHaBIMBaTh UX B3aUMOCB3b, MCIIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHS NPU
ONMCAaHUM HEOPTAaHWYECKUX BEILECTB U UX MPEBPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHUH HCHOIB30BATh XUMHYECKYIO CHUMBOJUKY MJIs
cocraBieHuss (HOpMya BEHIECTB W  ypPaBHEHUH XUMHUYECKUX  pPEaKIuil,
cucremaruueckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTAEIBHBIX
HEOPraHWYEeCKUX BEIIECTB (yrapHbld ra3, yIIEKUCIbIA Tra3, aMMHaK, raméHas
U3BECTh, HETallEHasl U3BECTh, TUTHEBAS COMA, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHU OIPENENSITh BAJCHTHOCTh U CTETICHb OKUCICHHS
XUMHYECKUX DJJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XUMUYECKOU
CBSI3U (KOBaJEHTHAs, MOHHAs, METAJUIMUECKas, BOJOPO/IHAsI) B COEIMHEHUSX, TUI
KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOIO BelIeCTBa (aTOMHas, MOJEKYJIspHas,
MOHHAsi, METaJNINYeCcKasi), XapakTep Cpelbl B BOAHBIX pacTBOpax HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTb YMEHUU yCTaHABJIUBATh IPUHAIIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HMX COCTaBy K ONPENCIEHHOMY KJacCy/TpyIie
COEIMHEHHUH (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUbI, OCHOBaHUS,
KHCJOTHI, aM(pOTEepPHBIEC THIPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI MEPHUOAUYECKOTO 3aKoHa /[
W. MenzeneeBa 1 1eMOHCTPUPOBATh €0 CUCTEMATU3UPYIOILYI0, OObSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(hOPMHPOBAHHOCTh YMEHUU XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKUX deMeHTOB 1-4 mnepuonoB Ilepuogmueckonn cucreMsl
xumuueckux oanemeHtoB J[. M. MenneneeBa, ucnonb3ys IOHSATHS «S-, P-,
d-351eKTpOoHHbIE opouTanmy, «QHEPreTHYECKue YPOBHW, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M MX COCIMHEHUU
1o nepuoaam u rpymmam [leppoandeckon cucTeMbl XUMHYECKHAX 31eMeHTOB []. 1.
Menpeneena;

chOpMHPOBAHHOCTh yYMEHUH  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPIaHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KIIACCOB,
MOATBEPKIAaTh CYIIECTBOBAHUE TE€HETUYECKOW CBA3U MEXIY HEOPraHMYECKUMU
BEILIECTBAMH C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOINX XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIacCCHU(PUIMPOBATH XUMUYECKHUE PEAKIUHU I10
pa3INyYHBIM TNpU3HAKaM (YUCIY M COCTaBy PEArMPYyIOLIMX BELIECTB, TEIUIOBOMY
s¢dexTy peakuuu, U3MEHEHHUIO CTENEHEH OKHCIEHHUS 3JIEMEHTOB, 00paTMMOCTHU
peaKInM, y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUSA PEAKIMHA pPa3IUYHBIX
THUIIOB, TOJIHbIE U COKpAIllEHHBIE YPAaBHEHUS peaklUii HOHHOTO OOMeHa, YUYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLIUHA UIYT 10 KOHLA;



c(hOpMHUPOBAHHOCTh YMEHHUIM TPOBOAHWTH PEAKIUHU, TMOATBEPKIAOIINE
KaueCTBEHHBIM COCTAaB pa3IMYHBIX HEOPraHWYECKUX BELIECTB, paclO3HABATh
OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(hopMHPOBAHHOCTH YMEHHUM PacKpbIBaTh CYIIHOCTh
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OaJlaHCa ITUX PEAKIINA;

c(hopMHUPOBAHHOCTh YMEHUM OOBIACHATH 3aBUCUMOCTh CKOPOCTU XUMUYECKON
peaKIuu OT Pa3INIHBIX (DAKTOPOB; XapaKTep CMEMICHHS] XUMUUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aencTBus (mpunuun Jle llarense);

c(hOpMHUPOBAHHOCTh YMEHHHM XapaKTepU30BaTh XUMHUYECKHUE IPOIECCHI,
JIeXKaIIue B OCHOBE IPOMBIIJICHHOTO IMOJTYYEHHS CEpHOM KHCIOThI, aMMHaka, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUNH 00 OOIIMX HAYUYHBIX MPUHIUIAX U
AKOJIOTUYECKHUX MPOOIEMaX XHMHUIECKOTO MTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYUCICHUS C HCIOIH30BAaHUEM
MOHATHUSL «MaccoBasi JI0Jisl BEIIECTBAa B PacTBOpPE», OObEMHBIX OTHOILIEHUMN Ta30B
IpU XUMUYECKUX PEaKIUsIX, MACChl BEIIECTBAa WU 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WU O0ObEMY OMHOTO M3 YUYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, MIPEBPAIICHHS U COXPAHEHUS SHEPTUH;

c(hopMUpPOBAHHOCTh YMEHUHN COOJIIO/IATh MpaBWIa MOJb30BAHUS XUMUYECKON
noCy0M U Ja0OpaTOpHBIM OOOPYIOBAHMEM, a TaKXKEe MpaBwia OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMH IO BBIMOTHEHUIO JTA0OPATOPHBIX
XUMUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IJIAHUPOBATH U  BBINOJHITH XUMUYECKHI
AKCIIEpUMEHT (pa3jio’KeHHE MEPOKCHAAa BOAOPOJAa B MPUCYTCTBUHU KaTajau3aropa,
ONpEJENICHUE Cpelbl pPAacTBOPOB BEHIECTB C IOMOILIBIO YHUBEPCAIBHOTO
WHMKATOpa, BIWSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlnw,
peakiy HMOHHOTO OOMEHa, KaueCTBEHHBIC peakinu Ha cyiabdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/lad IO
TeMaMm «Metamisly U «HemeTamibl») B COOTBETCTBHUU C MPaBWIAMHU TEXHUKHU
0€30MacHOCTH MPpU OOpAIEHUU C BEIMIECTBAMH U JTaOOpPaTOPHBIM 000PYIOBAHUEM,
MPENICTABIATh PE3yJIbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu
ypaBHEHUIN COOTBETCTBYIONIMX pEaKkIuii v (QopMyIMpoBaTh BHIBOJBI HA OCHOBE
ATUX PE3YyJbTaTOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKU AHAIM3UPOBATH XUMHUYECKYIO
UH(OpPMALIMIO, TMOIYYaeMYyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYHUKalu, THTepHET U Opyrux);



chopMHUpPOBAaHHOCTH ~ YMEHHMH  COOMIOMATh  MpaBWiIa  IKOJOTHYECKH
1[EJ1eCO00Pa3HOr0 TMOBEAEHUS B OBITY W TPYIOBOM [EATENTbHOCTH B UEIIX
COXpPAHEHHUSI CBOETO 3/I0POBbSI M OKPYXKAIOIIEH MPUPOMHON Cpeabl, OCO3HABATH
ONAaCHOCThH BO3JICMCTBUS Ha )KUBBIE OPTaHU3MBbI ONPEICIEHHBIX BEMECTB, IOHUMAas
cmbicn mnokazarens [IJIK, moscHsaTe Ha mnpuMepax cHocoObl yYMEHBIICHUS H
MPEIOTBPAILICHHS UX BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIs 00yJaroluXxcsi ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHHE
NPUMEHSITh 3HaHUA OO0 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHU;

JUISL  CJETBIX M CHA0OBHUASIIUX OOYyYaroOlIUXCsA: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeUHYI0 cucTeMy obOo3HadeHud JI. Bpaiins it 3anmucu XuMUYeCKHX

dbopmyit.
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AJKWHBI: COCTaB U 0COOCHHOCTH CTPOEHUS,
TOMOJIOTHYECKHM psii. ALIETUIIEH —
MPOCTEUIINI TPEACTABUTENH aTKMHOB
Brluncnenus o ypaBHEHHUIO XUMHUYECKOU
peakiuu

Apenbl: 6eH30:1 U ToIyol. TOKCHYHOCTh
apeHoB

I'enetnueckas cBs3b yIeBOAOPOAOB,
MPUHAUISKANNX K PA3TUIHBIM KJIaccam
[IpupoaHble HCTOUHUKH YTIIEBOAOPOIOB:
MIPUPOJHBINA Ta3 U MOMyTHHIE HEPTSIHBIE
rassl, He(pTh ¥ IPOAYKTHI €€ epepaboTku
[IpupoaHble HCTOUHHUKH YTIIEBOAOPOIOB:
MIPUPOJHBINA T'a3 U MOMYTHHIE HEPTSIHBIE
ras3el, He()Th U MPOIYKTHI €€ mepepadboTKu
KonTpomnsnas pabota mo pasaerny
«YT1I€eBoA0pOAbDY

[IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHo. BogoponHas cBsi3b
MHOroaToOMHbIE CIUPTHI: ITUICHIJIUKOIIb U
IMLEPUH

®deHom: CTpOCHUE MOJIEKYJIBI, (pU3HUecKre
Y XMMUYECKHE CBOMCTBA, MPUMEHECHHE
Anpaeruapl: GopManbACTHA U
aneTaabJerua. AueToH

OnHOOCHOBHBIE TIPeIeTbHBIE KAPOOHOBHIE
KHUCJIOTBI: MypaBbHHAsI U YKCyCHAs
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[IpakTuueckas pabora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOM KUCIIOTBDY

CTeapI/IHOBaSI K OJICMHOBAas KHCJIOTHI, KaK
ONpEaACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHUCJIOT

Mpg11a KaK COJIM BBICIITUX Kap60HOBBIX
KHCJIOT, UX MOIOIICC JIefCcTBHUE

CrnoxHbIe Y3UPHI KaK IPOU3BOTHEIC
KapOOHOBBIX KUCIIOT. [ HIIPOIIN3 CITOKHBIX
a¢hupoB

JXKupsl: rusponus, mpuMeHeHue,
OuoIOrHYEecKas PoJib )KUPOB

VYrieBoabl: cocTaB, KnacCupUKaLys.
Baxxneiiue npeacTaBuTeNn: IIOK03a,
¢bpykTO3a, caxaposa

Kpaxman u nemironos3a kak NpupoHbIe
MOJIUMEPDI

KonTponbhas paboTa 1o paszzueiy
«Kucnopoaconepxaiue opraHndecKue
coeauHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

OO1m1ast XxapaKTepUCTHKA a30TCOAEPKALIIX
OpPTraHUYECKHUX COSAUHEHUH /
Bcepoccuiickas mpoBepodHas pabora
AMUHBI: METUJIAMUH U aHUJINH
AMUHOKHCIIOTHI KaK aM(oTepHbIe
OpTraHUYECKHE COCIMHEHUS, UX
ouonoruueckoe 3HaueHue. [lentuapl.



benku xak npupoaHsle
BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS

OCHOBHBIC TOHATHUS XUMUH

33
BBICOKOMOJICKYJISIPHBIX COEIMHEHUM
OcHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM.

IImacTmac Cbl, Kay1YKH, BOJIOKHA

OBIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34



11 KUIACC

KosuvecTBo yacoB JJIeKTPOHHbIE
Ne Hara undgpoBbie

Tema ypoxa KonrTpouabsnbie IlpakTuyecku
n/n Bcero u3ydyeHuss oOpa3oBaTe/bHbIE

padoThbI e padoTbI pecypes!

XUMUYECKUN 27IEMEHT. ATOM. DJIEKTpOHHAsS
KOH(UTypalus aTOMOB

[Iepnonnueckuit 3akoH u lleprnognueckas
cucTemMa xummuueckux snementos /1. U.
MenneneeBa, X CBS3b C COBPEMEHHOI
TEOpUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XAMUYECKUX 3JIEMECHTOB U UX COCIUHCHUI I10
rpynnam U nepuoaaM. 3Ha4eHue
MEPUOINYECKOTO 3aKOHA M CHCTEMBI
xumudeckux 3nmemenToB .M. Menaeneena B
Pa3BUTUU HAyKU

CrpoeHnue BemiecTBa. XUMUYECKas CBA3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaAHUS 1
KOBAJICHTHOM CBsA3U. BogopoaHas cBsi3b

BaneHTHOCTb. DIEKTPOOTPULIATETLHOCTb.

Crenens okucienus. Bemecrsa

MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO

CTPOCHHUS

[lonsiTHE O NUCTIEPCHBIX CUCTEMAX.

HctuHHbBIE U KOJUIOUIHBIE PACTBOPHI. 1
MaccoBas 10114 BelllecTBa B pacTBOpE



10

11

12

13

14

Knaccudukanust 1 HOMeHKIIaTypa
HEOpPraHWYECKUX COCIMHEHUN. | eHeTnueckas
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3JIMYHBIX
KJ1aCCOB

Knaccudukarus XuMHuecKux peaxiuii B
HEOPraHWYECKON U OPraHu4eCKOW XUMUMU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXPaHEHUs U NPEBPAILEHUS YHEPTUH IIPU
XMMHYECKUX PEAKLUAX

CxopocTtb peakiuu. O0paTuMble peakiuy.
XUMHUYECKOE PaBHOBECHUE

[IpakTuueckas padora Ne 1. «BausiHue
pa3IU4YHBIX (haKTOPOB Ha CKOPOCTh
XUMHYECKON PEAKIIUN»

DnekTpoiauThueckas auccorumanus. [lonstue
0 BojiopoHOM moka3zarene (pH) pactBopa.
Peakiiun nonHoro oomena. ['maponus
OpraHWYEeCKUX U HEOPTraHUYECKUX BEILECTB

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 snexTponusze
pacIuiaBoB U pacTBOPOB COJIEi

KonTponbHas paboTa 1o paszaeiny
«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHU»

Mertasuibl, ux nojaoxenue B [lepuomuueckoii
CUCTeMe XUMHUYeCcKuX dneMeHnToB /1. U.
MeneneeBa 1 0COOEHHOCTH CTPOCHHUS
aromoB. O0mue ¢pu3nyecKue CBOMCTBa
METaJIJIOB
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CrnnaBel METaUIOB. DNEKTPOXUMUYECKUH Pl
HaIpSKEHUN METaJUIOB

XHUMHYECKHUE CBOMCTBA BaXKHEHUIIINX
METAJIJIOB (HaTpUM, KaJui, KaJblUi, MarHui,
AIFOMHHMI) U UX COETUHEHUM

XUMHUYECKHE CBOMCTBA XpOMa, MEN U UX
COEeIMHEHUN

XuMHYecKHe CBOCTBA ITMHKA, JKejle3a U UX
COEeTUHEHUN

[Ipaktuueckas padora Ne 2. "Perienue
SKCIEPUMEHTAJIBHBIX 3a1a4 110 TEME
«Meramib»"

Hewmeramnbl, ux nosioxxeHue B
[lepuonnueckoit cucTeMe XMMHUYECKUX
anemenToB 1. 1. MeHnzaeneeBa u
0COOEHHOCTH CTPOCHHUSI aTOMOB

®PuznuecKkue CBOMCTBA HEMETAIIIOB.
AJtoTponusi HEeMeTaJuIoB (Ha puMepe
KHCIIopofa, cepsl, hochopa u yrmepoaa)
XHWMHUYECKHE CBOMCTBA IaJIOTE€HOB, CEPHI U X
COeTMHEHUN

XuMHUecKre CBOMCTBA a30Ta, pochopa u ux
COCIMHECHUIN

XHUMHUYECKHE CBOMCTBA yIIIEpO/1a, KPEMHHUS U
HUX COEIUHEHNN

IIpuMeHeHNe Ba)XHEUIINX HEMETAJUIOB U UX
COCIMHEHU I
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34

O00011IeHNE U CUCTEMATH3aLMs 3HAHUI 10
teme «HeMmeramney». Beraucnenus mo
YPaBHEHUSM XUMHUCCKHX PEAKIUI 1
TEPMOXUMHUYCCKHE PACUETHI

[Ipaktuyeckast padora Ne 3. «Pemenune
HKCTIEPUMEHTAIBHBIX 3334 10 TEME
"Hemeramisr"»

KontponwsHas padora mo reMam «MeTaibn
u «Hemeramie)

Heoprannueckue u opraHU4eCcKUe KUCIOTHI.
Heoprannueckue u opraHudeckue
OCHOBaHUS

AMoTepHBIC HEOpraHUYECKUE H
OpraHNYeCcKUe COeAMHEHUs. | eHeTnueckas
CBSA3b HEOPTraHWYECKUX U OPraHUYECKUX
BELIECTB

Pons xumuu B 00ecTie4eHUN YKOIOTHIECKOH,
JHEPreTHYECKON U MUIIEBON OE30MMaCHOCTH,
Pa3BUTHU MEIULIUHBI

IIpencraBnenus 00 0OIIMX HAYYHBIX
MPUHIUIAX TPOMBIIUIEHHOTO TOIy4eHUS
Ba)XXKHEUINNX BEIICCTB

YeoBek B MHPE BEIIECCTB U MaTCpHaIOB

XHMUS U 310POBBE YEIIOBEKA

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KJTACC

Kon
NpoBePsieMOro
pe3yiabTara

1

1.1

1.2

1.3

1.4

IIpoBepsieMble MpeIMeTHBIE Pe3YJIbTAThI 0CBOEHHS OCHOBHOI
o0pa3oBare/ibHOI MPOrPpaMMbl CpPeIHero o01ero 00pa3oBaHus

TeopeTndeckre OCHOBBI OPraHU4YeCKOM XUMHUH

ChopMupOBaHHOCTh TIPEIACTABICHUNA O XUMHYECKON COCTABIISIOIICH
€CTECTBEHHOHAyYHOM KapTUHBI MHpa, pPOJIM XUMUU B TO3HAHUU
SABIICHUN TPUPONbI, B (QOPMHUPOBAHUH MBINUICHUSI U KYJIBTYpPbI
JUYHOCTH, €€ (YyHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOAMMOW st
pelieHusl MPaKTUYECKUX 3aJad M HKOJOTUYECKH OOOCHOBAHHOTO

OTHOUIEHUS K CBOEMY 3[I0pPOBbIO U IIPUPOJIHOM Cpejie

Biagenne cucremMo XUMHYECKMX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarIue HIOHSTHSA (Monexyna, BaJICHTHOCTD,
ANIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKHCIEHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIDHAsE Macca, MOJSIPHBIM OOBEM, YIVIEPOJIHBIM CKEJIET,
(byHKUMOHANBHAS ~ Tpynma,  paaMKal,  U30MEpHs,  H30MEpHI,
TOMOJIOTHYECKUN  psil, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJEpIKAIME COEAUHEHUs, OMOJIOTMYECKH AKTHUBHBIE BEIIECTBA
(yrmeBonpl, KUPBI, OCJKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIMHEHUS); TEOPUHM U 3aKOHBI (Teopus
XMMHUYECKOTO CTPOEHHsI opraHudyeckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3bIK XUMHH, (PAKTOIOTHYECKHE
CBEJICHHUA O CBOMCTBaX, COCTaBe, I[IOJy4YeHUH U 0Oe30macHOM
UCIOJb30BAaHUM BAKHEHIIMX HEOPraHMYECKUX M OPraHHYECKHUX

BCIICCTB B 6I>ITy n HpaKTH‘{CCKOﬁ JACATCIIbHOCTH YCJIIOBCKA

C(bOpMHpOBaHHOCTL yMeHI/Iﬁ BBISABJIATH  XAPAKTCPHBLIC TIPHU3HAKU
HOHHTHﬁ, YCTaHaBJIUBATDb Hux B3aMMOCB3b, HCIIOJIBb30BAaThb
COOTBCTCTBYIOIIUC TIIOHATUA IIpW OIMKMCAHUKW COCTaBa, CTPOCHUA U

MPEBPALLIECHUN OPraHUYECKUX COCTMHEHUIN

c(OpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaThb XMMHUYECKYIO CHMBOJIUKY
JUISL COCTaBJICHUS MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOH) (GOpMyNT OpPraHM4YecKUX BEIIECTB M ypaBHEHUN
XUMHUYECKUX PEaKLINH, U3rOTaBIMBAaTh MOJEIH MOJIEKYJ OPraHU4eCKUX
BEILECTB JUI WUIIOCTPALMM HUX XMMHYECKOIO M NPOCTPAHCTBEHHOI'O

CTPOCHUS



1.5

1.5

1.6

2.1

2.2

23

24

3.1

ChopMupoBaHHOCT, ~ YMEHHMM  yCTaHaBIMBaTh  IPUHAJUJIEKHOCTD
M3YYEHHBIX OPraHMYECKUX BEIIECTB II0 MX COCTAaBy U CTPOEHUIO K
onpenenéHHOMY  Kiaccy (Tpymme) CcoeluHeHMH (yIJIeBOJOPOJBI,
KHCIIOPOJ M Aa30TCOAEpPIKAlIMe COCOUHEHMsI, BBICOKOMOJIEKYIIIPHBIE
COEIUHEHMs), JaBaTb UM  Ha3BaHHUA IO  CHCTEMaTHYECKON

HoMmeHkiatype (IUPAC)

ChopMHupOBaHHOCTh YMEHHUS OTPEACIATh BUIbI XUMHYECKOH CBS3H B

OpPraHn4C€CKUX COCANHCHUAX (O,Z[I/IHapHLIC n KpaTHBIe)

ChopMHUPOBAaHHOCTh ~ yMEHHUS NPHUMEHATH: TOJIOKEHHUS  TEOPHH
CTpOeHHUs1 opraHuyeckux BeuiecTB A.M. bytiepoBa ans oObsicHeHUs
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa M CTPOEHUS; 3aKOH

COXpaHCHHA MACChl BEIICCTB

YreBogopoasl. Kucnopoaconepxamue u a30TCoAepIKAIIE

OpraHn4€CKUC COCANHCHUA. BBICOKOMOJIGKYJIHPHBIG COCOAUHCHUA

ChopMHupOBaHHOCT, YMEHUW TIPUBOIUTH TPHUBHAIBHBIC HA3BAHUS
OTACIBHBIX OPraHMYECKUX BEUIECTB (ITHIICH, IMPOIWJICH, AlleTUJICH,
STHJICHIVIMKOJIb, DIUIEPHH, (EeHON, (GOopMalIbIeIu/l, aleTalbIerHI,
MypaBbHHAs KHUCJIOTa, YKCyCHas KHCJIOTa, OJICMHOBAs KHCJIOTA,
CTCapUHOBAs KHCIIOTa, TIIOK03a, (PYKTO3a, Kpaxmal, IeJUIIN03a,
TJTUIUH )

ChopMupOBaHHOCT, yMEHHI XapaKTepPH30BaTh COCTaB, CTPOCHUE,
dbusznyeckue W XUMUYECKHE CBOWCTBA THUIHMYHBIX TMpPEACTaBUTENEH
pPa3IMYHBIX KJIACCOB OpPraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, ATHIICH,
MPOMWIICH, aleTwieH, OyrtamueH-1,3, mMerunOyramueHn-1,3, OeHzom,
METAHOJ, ATAaHOJ, JTHJICHIJIMKOJb, TIHUIEPUH, (HEHOJ, areTaabIeTum,
MypaBbUHAss U YKCyCHas KHCJIOTHI, IJIIOKO3a, Kpaxmal, IeJITI0N03a,
AMUHOYKCYCHAasI KHCJIOTA)

ChopMHPOBAaHHOCTh YMEHHS HILTIOCTPUPOBATh T€HETHYECKYIO CBS3b
MEXJy  THIWYHBIMH  TPEACTABUTEISIMH  Pa3IMIHBIX  KJIACCOB
OpPraHUYECKHX BEIIECTB YPABHEHHUSIMH COOTBETCTBYIOIIUX XUMUICCKUX
peakuuil C UCTIONIb30BAHUEM CTPYKTYPHBIX (OpMYIT
CdopmupoBaHHOCTH YMEHHUS XapaKTepHU30BaTh HCTOYHHUKHU
YIJIEBOJIOPOIHOTO ChIPbs (He(Th, MPUPOIHBIN Ta3, Yrolib), CIOCOOBI HX

nepepaboTKU 1 MTPaKTUYECKOE MPUMEHEHHUE TIPOAYKTOB IepepaboTKu
XuMus U )KU3Hb. PacuéThl

CdopMupoBaHHOCTh YMEHUH BJIaIETh CUCTEMOM 3HAHWKA 00 OCHOBHBIX
MCTOAAaX HAY4YHOI'O IMO3HAHUS, UCIIOJIB3YCMbBIX B XMMHHU IIPU U3YUYCHUU

BEIICCTB U XWMHUYECKUX sBIEHUN (HAOMIOIEeHUEe, W3MEpeHue,



3.2

33

34

3.5

3.6

11 KVIACC

Kon
NpoBepPsieMOro
pe3yjabrara

OKCIICPUMCHT, MO}IGJ’H/IpOBaHI/IC), HCIIO0JIB30BaTh CHCTCMHBIC
XUMHWYCCKUC 3HAHUA JIA [PUHATHA pGIJ_IeHI/Iﬁ B  KOHKPCTHBIX

JKU3HCHHBIX CUTyallUsX, CBA3AHHBIX C BCIICCTBAMU U UX IPUMCHCHUCM

ChopmupoBaHHOCT, yMEHUW COONIONATh TpaBUia TOJIH30BAHUS
XUMHUYECKON TMOCylnoil M IlabopaTopHbIM OOOpYIOBaHUEM, a TaKXke
MpaBuja 0OpaleHus: ¢ BEIIECTBAMH B COOTBETCTBUHU C WHCTPYKITUSIMH

1O BBIIIOJIHCHUIO J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB

ChopMHupOBaHHOCTH YMEHHI TUIAHUPOBATH U BBIMOJHATH XUMUYECCKUAN
OKCIICPUMCHT (HpeBpameHI/m OpTraHUYCCKUX BCUICCTB IIPU HAI'PECBAHUU,
NOJyYeHHEe ITUICHA M M3YYEHHE €r0 CBOWCTB, KAY€CTBCHHBIC PEAKIIUH
OpPraHWYEeCKHX BEIIECTB, JCHATypalus OENKOB TpPH HarpeBaHHH,
HOBCTHBIC PCaKIHN 6GJ'IKOB) B COOTBCTCTBHU C IIpaBUJIaMH TCXHHUKU
0e30macHOCTH TNpH OOpAaIleHWH C BEHIeCTBAaMU U Ja0OpaTOpHBIM
000pyIOBaHUEM; IPECTaBIAT pEe3yJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alHCH YPAaBHEHHH COOTBETCTBYIOIINX
peakuuii ¥ GopMYITHPOBATH BHIBOABI HA OCHOBE 3THUX PE3YJbTATOB

CdopMupoBaHHOCTH YMEHUN TTPOBOAUTH BHIYUCICHUS IO XUMUYECKUM
ypaBHEHHsIM (Macchl, 00bEMa, KOIMYECTBA MCXOTHOTO BEIIECTBA WIIH
IPOJYKTa PeaklUy M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO

M3 UCXOOHBIX BCUICCTB UJIU ITPOAYKTOB peaKuI/m)

CdopmupoBaHHOCTH yYMEHUI KPUTHYECKHU aHaJIM3UPOBATh
XUMHUYECKYI0 HHGOpMAIUIO, IOIY4aeMyl U3 pPa3HbIX HCTOYHHKOB

(cpencTBa MaccoBoii MHGOPMaLUH, ceTh IHTEpHET U ApyTHE)

CdopMupoBaHHOCT YMEHUW COOIONATh TpaBUJia IKOJOTUYECKH
IEJIECO00PA3HOTO TMOBEJEHHUSI B OBITY M TPYHAOBOM JEATENBHOCTH B
LEJIAX COXPAHEHMUS CBOETO 3J0pOBbS U OKpPY’)KaIOUIeW NpUpPOTHON
Cpelbl, OCO3HAaBaTh OINACHOCTh BO3ACHCTBHUS Ha >KUBBIE OPraHU3MBI
OTIpeNeNIEHHBIX OPTaHWYECKUX BEIIECTB, TIOHUMAash CMBICT TOKa3aTelis
ITAK (mpenenbHO JONYCTHMOM — KOHLEHTpALUHU), MOSCHIATH Ha
npUMepax CHocoObl YMEHbBIIEHUS M MPEAOTBPAIEHUS HX BPETHOTO

BO3,H€I>'ICTBPIH Ha OpraHu3M 4€JIOBCKa

IIpoBepsieMbie mpeAMeTHBIE Pe3yJabTaThl 0CBOCHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPpaMMBbI CpPeHEro 001ero 00pa3oBaHus



1.1

1.2

1.3

1.4

1.5

1.6

Teopernueckrue OCHOBBI XUMUH

Brnanenune cucremMoil XUMHYECKMX 3HAHUM, KOTOpAash BKIIKOYACT:
OCHOBOIIOJIATAIONINE  TMOHATUS  (XMMHUYECKHH  DJIEMEHT,  aToM,
AJIEKTPOHHAss O000JIoYKa aroma, S-, p-, d-DIEKTPOHHBIC OpOUTAIN
aTOMOB, HMOH, MOJIEKYJa, BaJIECHTHOCTb, 3JEKTPOOTPULIATEIBLHOCTD,
CTEIEHb OKHWCIICHMS, XHMHUYECKas CBA3b, MOJb, MOJISIpHas Macca,
MOJISIDHBIA O00BEM, KpHCTAUIMUecKas peméTka, THIBI XUMHYECKHX
peaxiuii (OKHCTUTEIIPHO-BOCCTAHOBHUTEIIBHEIE, 9K30- H
SHIOTEPMHUYECKHE, PEAKIIUU HOHHOTO OOMEHA), pacTBOP, SIEKTPOIIUTHI,
HE3JIEKTPOIUTHI,  DJIEKTPOJUTHYECKAs JAUCCOLMALIMS, OKHCIHUTEND,
BOCCTAHOBUTENIb, CKOPOCTb XUMHUUYECKOM pPEaKUUU, XHUMHYECKOE
paBHOBeCHE); TEOPHUHM H 3aKOHBI (TEOpUS OIJICKTPOIUTHUECKOM
nuccoumanuu, Ilepuogmyeckuit 3akoH JI.M. MeHnneneeBa, 3akoH
COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XUMHH,
(GaKkTONOTUYECKUE CBEIEHUS O CBOWMCTBAaX, COCTaBe, IMONYYCHUU U
0€30MacHOM HCIOJb30BAHMM BaKHEHIITUX HEOPTraHUYCCKHX BEIIECTB B

OBITY U PAKTUYECKON JAESITEIbHOCTH YeJIOBEKa

ChopMupOoBaHHOCT, YMEHHMH BBISBISATH XapaKTepHbIE NPU3HAKU H
B3aUMOCBS3b H3YUYEHHBIX TOHATHH, MPUMEHSATH COOTBETCTBYIOIINE
MOHATUS TPU ONHCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEUIECTB M WX NPEBPAIICHUI; BBIABISATH B3aUMOCBSI3b XUMUYECKUX
3HAHUI c MOHSATUSMH u TIPEICTABICHUSIMH TPYTHX

CCTCCTBCHHOHAYYHBIX MPCAMETOB

Brnanenue OCHOBHBIMM METOJAAMH HAyYHOrO TMO3HAHUS BELIECTB U
XAMHYECKUX SIBJICHHWA (HAOMIONEeHWEe, W3MEpeHUe, OJKCIEPUMEHT,

MOI[GJ'II/IpOBaHI/IC)

CdhopmupoBaHHOCT, YMEHHI ONpENeNiaTh BaJCHTHOCTh M CTENEHb
OKHUCJICHUSI XUMHUYECKHUX 3JIEMEHTOB B COEJUHEHUSX Pa3IUYHOIO
CcOCTaBa, BHJ  XHMHUYECKOHW CBs3M  (KOBWJICHTHAs, HWOHHAH,
METaJUTMYECKasi, BOAOPOJHAsI) B COCAUHEHUSX, TUI KPUCTALTUYECKON
pPEeIIETKH KOHKPETHOTO BEIecTBa (aTOMHAsi, MOJICKYIspHasi, WOHHAS,

MeTaInyecKas)

ChopmupoBaHHOCT, YMEHUN OMPEAEIATh XapaKTep Cpelbl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHHM

ChopmupoBaHHOCT, ~ yYMEHHUS  KJIacCU(PHUIMPOBATb  XUMHUYECKHUE
peakuuy Mo Pa3IMYHbIM MPU3HAKaM (YUCIIy U COCTaBy pearupyrommx

BEIIECTB, TEIUIOBOMY 3(dexTy peakuuu, H3MCHCHHIO CTENeHeH



1.7

1.8

1.9

1.10

1.11

2.1

2.2
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OKHCJICHHUA OJICMCHTOB, 06paTI/IMO CTH p€akuunu, Y4acTuro

KaTaln3aropa)

ChopMHpPOBaHHOCT, YMECHHI  COCTaBISITh yPaBHEGHUS  peaKIUl
pPa3IMYHBIX THUIIOB, TOJHBIE M COKpAUIEHHBIE YPaBHEHUS pEaAKIUN
MOHHOTO OOMEHA, YUHUTHIBAs YCIOBUSA, MPU KOTOPBIX ITH PEAKIIUU UAYT
JI0 KOHIIa

CdopmupoBaHHOCT, YMEHUN MPOBOIUTH PEAKIIMH, IMOATBEPKIAIOLINE
Ka4eCTBEHHBIH  COCTAaB  PA3JIMYHBIX HEOPTraHWYECKHX  BEIIECTB,
pacro3HaBaTh OMNBITHBIM IMYyTEM MOHBI, MPUCYTCTBYIOLIWE B BOJHBIX

pacTBOpax HEOPraHNICCKUX BCIICCTB

ChopMHpPOBaHHOCTD YMEHUH pacKpbIBaTh CYIIHOCTb
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaxuuii MOCPEICTBOM

COCTaBJICHUA JJICKTPOHHOTI'O OajraHca dTux peaKupn‘/'I

ChopmupoBaHHOCT, yMEHHMH OOBACHATH 3aBUCUMOCTh CKOPOCTH

XMUMUYECKOH PEaKIfy OT Pa3IUUHBIX (PaKTOPOB

ChopmMupoBaHHOCT ~yMEHHH  OOBSCHATH  XapakTep CMEUICHUs
XUMHUYECKOTO PAaBHOBECHUSI B 3aBUCHUMOCTH OT BHEIIHETO BO3JCHCTBUS

(mpuniun Jle [larense)
OO61mas 1 HeopraHu4eckas XUMHUS

CdhopmupoBaHHOCT, yMEHHI packpbiBaTh cMbIch llepuomuyeckoro
3aKOHa J.N. Meuneneena U JIEMOHCTPUPOBATh €ro
CHUCTEMAaTU3HUPYIONIYI0,  OOBSCHUTEIBHYIO U  MPOTHOCTHYECKYIO
byHKIIH

CdhopMupoBaHHOCTH YMEHUI XapaKTEPH30BATh JICKTPOHHOE CTPOSHUE
aTOMOB XUMHUYECKHX 3neMeHToB 1—4 mnepuonoB Ilepuoanueckoit
cucteMbl xuMmudeckux dnemeHToB J[.MI. MennueneeBa, HCIONb3ys
MOHATUS «S-, p-, d-dJEKTPOHHBICE OpPOUTATN», «IHEPTETUUECKUE
YpPOBHM»,  OOBSICHATH  3aKOHOMEPHOCTH  HU3MEHEHHS  CBOMCTB
XUMUYECKHX AJIEMEHTOB M MX COEAMHEHUH MO MepuoAaM M Tpynrnam

[Tepuoguueckoii cuctembl xumuueckux siemeHToB /.. MenneneeBa

ChopMupoBaHHOCT, yYMEHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIIHE
XUMHYECKUE CBOWCTBA HEOPTAaHUYECKHUX BEHIECTB Pa3IMYHBIX KJIACCOB,
MOATBEP)KIATh  CYIIECTBOBAHUE  TEHETUYCCKOH  CBSI3H  MEKAY
HEOPraHMYECKMMH  BEIIeCTBaMH  C  TIOMOINBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYICCKUX peaKI_lI/Iﬁ

C(pOpMI/IpOBaHHOCTL YMCHI/Iﬁ yCTaHaBJIMBATb MMPUHAMJIC)KHOCTD

HEOPTraHNYCCKHUX BCIICCTB II0 MX COCTaBy K OHpeI[eJ'IéHHOMy KJIacCy



2.5

2.6

2.7

2.8

2.9

3.1

(rpynne) coeauHeHU (IPOCThIE BELIECTBA — METAJIbl U HEMETAJLIbI,

OKCH/Ibl, OCHOBAHUSI, KUCIOTHI, aM(pOTEpHBIE TUAPOKCHUIBI, COJIN)

CdhopMHupOBaHHOCTh YMEHUH HCIONB30BATh XHMHUYECKYIO CHMBOIUKY
JUIsL  cOCTaBieHHsT (OpMyNn BEIIECTB M ypPaBHEHUH XHUMHYECKHUX
peakmuii, cuctemarnueckyro HomeHkIarypy (IUPAC) u tpuBHnaibHbBIC
Ha3BaHUS OTHEIBHBIX HEOPraHWYECKUX BemiecTB (yrapHblid Tas,
VIJICKUCTBIM Tra3, aMMHaK, TamiéHas W3BECTb, HETami¢Has H3BECTb,

MMUTBECBAs Coda, MUPUT U ;[pyme)

ChopMHupOBaHHOCT, YMEHHU XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
MOATBEP)KIATh  CyIIECTBOBAaHHUE  TEHETHYECKOM  CBSI3M  MEXKAY
HEOPTraHUYECKUMU BEIIIECTBAMH C  TIOMOUIBIO  ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKL[I/Iﬁ

ChopMUpPOBaHHOCTh YMEHHUH TUIAHUPOBATh U BBIOIHATH XUMHUECKUN
HKCIIEPUMEHT (pa3ioKeHHE IMEepOKCHJIa BOAOPONAa B MPUCYTCTBUU
KaTalu3aTopa, ONpe/ieiIeHUue Cpellbl PACTBOPOB BELIECTB C HMOMOIIBIO
YHHBEPCAILHOTO WHIWKATOpa, BIMSHUE pa3IMYHBIX (AKTOPOB Ha
CKOPOCTh XHMHUYECKOW peakiuH, pPEeaKIud HOHHOro oOMeHa,
KAQueCTBEHHbIE PEaKLMU Ha cyib(ar-, KapOoHaT- U XJIOPHUI-aHUOHBI, HA
KaTMOH aMMOHUS, pEIIEeHHE SKCIEPUMEHTAJbHbIX 3aJad [0 TeMaMm
«Metamne» u «Hemeranne») B COOTBETCTBUHU C NMPaBUIAMH TEXHUKU
0e30macHOCTH TpH OOpAIlIEHWH C BEIIECTBAMU U J1a0OpPaTOPHBIM
000pynoBaHUEM; IpEeACTaBIATh pe3yNbTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (OpMe 3allCH YPaBHEHUHl COOTBETCTBYIOIIHMX
peaxIuii 1 GOpMYyIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJILTATOB
CdopMupoBaHHOCTH yYMEHHM COONIONATh TMpaBWia IOJIb30BAHUS
XUMHUYECKON MOCyI0il M J1abOpaTOpHBIM OOOpPYAOBAaHHEM, a TaKKe
npaBuia OOpalleHus! C BEeIECTBAMHU B COOTBETCTBUM C MHCTPYKIMAMU
IO BBINOJIHEHHIO JJA0OPAaTOPHBIX XUMHUUECKUX OIBITOB
ChopMHpOBAaHHOCTh ~ yMEHHH  XapakTepu3oBaTb  XUMHUYECKUE
IPOLIECCHI, JIEXKAIUE B OCHOBE MPOMBIIUICHHOIO MOJIyYEHHUs] CEpHOMN
KHCJIOTBI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTH IMPEICTABICHUN 00
Oo0MMX  HAyYyHBIX MPUHIUMNAX M HKOJIOTHYECKHX IMpodiiemax
XMMHUYECKOTO IPOU3BOJICTBA

XUMHS U KU3Hb. PacuéTrl

CdhopmupoBaHHOCTh TPEACTABICHUNA O XMMHYECKOM COCTaBISIOLICH
€CTECTBEHHOHAYYHOW KApTUHBI MHUpa, pPOJIM XHUMHU B TO3HAHUU

SABIICHUN TPUPOIbI, B (QOPMHUPOBAHUHM MBIIUICHUS U KYJIBTYPBI



3.2

33

3.4

3.5

JUYHOCTH, €€ (YHKIMOHAIHHOM TPAMOTHOCTH, HEOOXOAUMOM st
pellleHrsT TPAaKTHYECKHX 3aJad M OSKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHON Cpejie

CdhopmupoBaHHOCTH YMEHHI KPUTHUYECKHU AHAJIU3UPOBATh
XUMHUYECKYI0 HH(POpPMAIIMIO, TMOMy4YaeMyl0 M3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccOBOM KOMMYHMKAIMH, ce€Th IHTEpHET U npyrue)

CdopmupoBaHHOCT, yMEHHH CcOONIONATh TPaBHJIA JKOJIOTHUYECKH
11eJ1eCO00pa3HOT0 TMOBEACHUSI B OBITY U TPYIOBOW [EATEIbHOCTH B
LEJAX COXPAaHEHUS CBOETO 3J0POBbS U OKPYXKAKIIEH NPUPOIHON
cpenbl

Oco3HaBaTh OMACHOCTh BO3ACHCTBHA HA JKHUBBICE OPraHU3MBI
ONPEAEIEHHBIX BEIIECTB, MOHMMAs cMmbIca nokazarens [1/IK, noscHsaTe
Ha MpUMepax CIOcOoObl YMEHBIICHHUS U MPENOTBPALICHUS UX BPEIHOTO

BO3I[€I>1CTBPI$I Ha OpraHus3M 4YCJI0BCKa

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH BBIYHCITICHUS c
HCIIOJIb30BaHUEM IOHATHUSA «MaccoBasi JOJsI BEIIECTBa B PAacTBOPE»,
00BEMHBIX OTHOIICHHWIA Ta30B MPH XUMHUYECCKUX PEAKIUAX, MACChI
BEIIECTBA UM 00BEMA ra3oB IO M3BECTHOMY KOJIHMYECTBY BEIECTBA,
Macce WM OObEMY OIHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
Ter1oBoro 3¢d@dexra peakuuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl

BCIICCTB, MPCBPAIICHUA U COXPAHCHUA SHCPIrUun



IMPOBEPAEMBIE QJIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon
1

1.1

1.2

1.3

2.1

2.2
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2.5

IIpoBepsieMblii 3J1IEMEHT COEPKAHUSA

Teopernyeckre OCHOBBI OPraHUYECKOW XUMUH

[Ipenmer opraHn4yeckod XHMUU: €€ BO3HUKHOBEHWE, PA3BUTHE W 3HAYEHUE B
MOJIYYCHUM HOBBIX BEUIECTB M MarepHayoB. Teopusi CTPOCHHUSI OPraHHMYECKUX

coenqunennit A.M. bytiepoBa, €€ OCHOBHBIE MOJOKEHUS

CrpykrypHble GOpMyNIbl OpPraHMYECKHX BeIIecTB. [ OMONOrus, H30MEpHsl.
XuMH4YeCcKasi CBSI3b B OPraHMYECKUX COCAMHEHUSX — OJMHAPHBIE U KpaTHbBIC

csi3u. [Ipencrasnenne o KraccuUKAMU OPraHNIECKUX BEIICCTB

Homenkiatypa opraHnyeckux COEIUHEHUN (CHCTEeMaTH4ecKas) U TPUBUAIbHBIC

Ha3BaHUs BaXHEHMILNX MPEACTaBUTENEH KIIaCCOB OPraHUYECKUX BEILIECTB
VYrneBonopoasl

AnKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMUECKMH psa. MetaH u 3TaH —
IpOCTEHIINE MPEICTABUTENN AJIKAHOB: (PU3MYECKHE M XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelIeHUs M TOPEeHMsI), HaXOXKJIECHHWE B MPUPOAE, MOIy4YeHHE U

IIPUMEHEHNE

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKHH psAl. OTWUJIEH U HPONUIEH —
IOPOCTEHIINE MPEICTABUTENIN AJIKCHOB: (U3MYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOI€HUPOBAHMSA, TUApPATALUU, OKHUCICHHUS U

MOJIUMEPU3ALIHNH ), TIOTYUYEHHE U TPUMEHEHNE

Ankanuensl: Oytaawen-1,3 wu MerunOyramueH-1,3: cTpoeHHE, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakmus moymMepusaiun). [lomydenrne CHHTETHIECKOTO
Kay4yyKa U pEe3UHBI

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUUECKUHN P, AlLETUIIEH —
NPOCTEHIINIA TPECTABUTENh AaKUHOB: COCTaB, CTPOCHHE, (U3MUecKue u
XUMUYECKHE CBOWCTBA (PEaKIUK THAPUPOBAHUS, TaJOTCHUPOBAHMS, THIPATAIIHH,

TOpeHHUsI), IOTyUYeHHE U TPUMEHEHNE

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKHME M XHMHUYECKHE CBOWCTBA
(peakuuy raJoreHUpOBaHUS U HUTPOBaHMS), MOITyYeHHE U puMeHeHue. Tomyou:
COCTaB, CTpoeHHe, (QU3MUecKHne ¢ XHMMHUYECKHE CBOWCTBA  (peaKmuu
raJIoreHUPOBAaHUSI W HUTPOBAHU), IOIY4YEHHE M IMpUMEHEHHe. TOKCHYHOCTb
apeHoB. leHeTHueckas CBA3b MEXIy YDIEBOJOPOAAMH, NPHUHAIEKAIUMH K

PAa3IMYHBIM KJIacCaM
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3.1
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34

3.5

3.6

[TpupoaHble UCTOUHUKH YIIIeBOAOPOAOB. [IprpoaHblii ra3 v MOy THbIE He(PTAHbIE
ra3el. Hedpth 1 e€ mpoucxoxaenune. CrocoObl nmepepaboTku HEPTH: TEPETOHKa,
KPCKUHT (TEPMHUYCCKUH, KaTaJIUTUYCCKHUI), mUponu3. [IpoaykThl mepepaboTKu
HeTH, WX TPUMEHCHHE B TPOMBIILICHHOCTH W B ObITY. KaMeHHBIH yronp u

IPOAYKTHI €r0 epepadboTKu
Kucnopoznconeprxamue opraHnueckue COeIMHEHHS

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHO U ATAHOJ: CTPOCHHE, (PU3UUECKHE
M XUMHYECKHE  CBOWCTBa  (peakuMM C  aKTUBHBIMM  METaJJIaMU,
raJIoreHOBOJIOPOJIaMH, TOpEHHE), NpUMEHeHHe. BomopomHbie CBA3M MEXITY
MOJIEKYJIaMH COUPTOB. JIeHCTBHE METAaHOJa M 3TaHOJA HAa OPraHWU3M 4YeJIOBEKA.
MHOT0aTOMHBIE CIUPTHL. DTHICHIIMKONG U TIUIEPHH: CTPOSHUE, (PU3MIecKue 1
XUMUYECKHE CBOMCTBAa  (B3aUMOJEWCTBHE CO MICJIOYHBIMA  METAJUIAMH,
KaueCTBEHHAs pEaklds Ha MHOTOATOMHBbIE CHHPTHI). JleiicTBHEe Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/Ie NIAOEpHUHA U STUJICHITIMKOJIA

denHoi: CTpOCHHUEC  MOJICKYIJIbI, (bI/ISI/I‘IeCKI/Ie N XHAMHAYECKHE CBOMCTBA.

ToxcuunocTs penomna. [Ipumenenue dhenona

Anpaeruapl U keToHbl. DopManbaeru, aleTalbIeru: CTpoeHue, PU3NIECKUe u
XUMUYECKHE CBOMCTBA (PEAaKIMU OKUCIEHUS U BOCCTAHOBJICHHS, Ka4Y€CTBEHHBIC

peakxIyn), MoJyyeHne U IpUMEHEHHUE

OnHOOCHOBHBIE IIpE/EbHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHas U YKCycCHast
KUCJIOTBI: CTpOEHHE, (PU3NUECKHE U XUMUUECKHUE CBOMCTBA (CBOMCTBA, O0IINe TS
KJacca KHCIOT, peakuus 3Tepudukanuu), IMOJyYyeHHEe | IPHUMEHEHHUE.
CreapuHoBasi U OJIEMHOBAas KHUCIOTHI KaK MPEACTaBUTEIN BBICIINX KapOOHOBBIX

KHCJIOT. MbIjla KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIICC HeﬁCTBHe

CrnoxHble >pHUPBl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [HIIPOIN3 CIOKHBIX
s¢upoB. XKupsel. [uaponus xupos. I[Ipumenenue xupoB. buonornueckas ponb
KUPOB

VYrieBoapl: cocTaB, KIacCHU(pHUKAIUSA YITIEBOJOB (MOHO-, IH- U TOJIHCAXapPUIBI).
[roko3a — TPOCTEHIIMIT MOHOCAaXapua: OCOOCHHOCTH CTPOSHHUS MOJIEKYJIbI,
¢uznyeckue U XuMU4eCcKue cBoiicTBa (B3anMoseicTaue ¢ ruapokcuaom meau(ll),
OKHCIICHHME aMMHUayHbIM pacTBOpoM okcunpa cepebpa(l), BoccraHoBieHHe,
OpO’keHUE TIIIOKO3bI), HAaXOXKICHHE B TMPUPOAE, MPUMEHEHHE, OuoIoruyeckas
ponb. @otocunTe3. Opykro3a Kak U3oMep IIHOKo3bl. Kpaxman u nesmitono3a Kak
npupoaHble nonuMmepbl. CTpoeHue Kpaxmajaa M Le/Utono3bl. Pusznueckue u

XMMHUYECKHE CBOMCTBA KpaxMasa (IMIpojau3, KaueCTBEHHAs pEaKIUsl C HOOM)

A3oTcozepxKaliue OpraHu4ecKue COeAMHEHUS
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1.1

1.2

1.3

1.4

1.5

AMUHOKHUCIIOTHl Kak aM(oTepHble opraHuueckue coenuHeHus. duznyeckue u
XMMHYECKHE CBOMCTBA aMMHOKMCIOT (Ha IMpUMepe MUIMHA). buonormueckoe

3Ha4Y€HHE aMHUHOKHCIIOT. [lenTuap

benku kak nOpUpONHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOPUYHAs U TPETHYHAs CTPYyKTypa OenkoB. XHWMHUYECKHE CBONCTBA OENKOB:

TUAPOJIN3, ICHATypallysl, KaYeCTBEHHbIE PEaKIIMK Ha OETIKU
BrIcOKOMONEKYISIPHBIE COETUHEHNUS

OCHOBHBIE TIOHSITUS XWMHH BBICOKOMOJIEKYIISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJTUMEPHU3AIIUU, CPEIHSIS MOJICKYIsIpHAs
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYISPHBIX COCAMHEHUN —

MnoJIMMEpur3aiuAa U IMOJIMKOHACHCAINA

SKCHepI/IMeHTaHLHBIC MCTOAbI HU3YUCHUA BCIICCTB U HUX npeBpameHHﬁ:
O3HaKOMJICHUE C O6p33HaMI/I IIPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC,

Kay41yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KayuyKa U pC3UHbL

HpOBepﬂeMblﬁ IJEMEHT COACPKAHUA

TeopeTquCKHe OCHOBBI XUMHH

XUMHYECKUN AMeMeHT. AToM. Sapo aTtoma, M30TOIbI. DJIEKTPOHHAs 000JIOYKa.
DHEpPreTUYeCKUe YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-DIEMEHTHI.
OcoOeHHOCTH pachpeAesieHUs SJIEKTPOHOB 10 OpOUTANSAM B aroMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOAOB. DNEKTPOHHAS KOH(PUTYpALIHs aTOMOB

[Tepuognueckuii 3akoH u [leproguyeckas cucrema XUuMAYECKUX neMeHToB J[. 1.
MengeneeBa. CBsa3p mnepuoauueckoro 3akoHa u Ileproguyeckoid CHUCTEMBI
xumudeckux anemeHToB J[.M. MenneneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHMUYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMH TMPOCTBHIX U CJIOXKHBIX BEIIECTB MO TPYIIaM U TMepUuoJaM.
3HaueHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKU

Crpoenne BemiecTBa. XUMHUYECKas CBSI3b. BHIBI XUMHUYECKOM  CBS3U
(KoBaJleHTHasE HEMOJsIipHAsT M TOJSpHas, HWOHHAs, MeTauindeckas). oHbI:
KaTUOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUsl KOBAJCHTHON XUMHUYECKON CBSI3U
(oOMeHHBIN U TOHOPHO-aKLENTOPHBIN). BogopoaHas cBs3b

BaneHTHOCTE. QHCKTpOOTpI/II_IaTeHLHOCTL. CreneHb OKUCICHUS

BemectBa MOJICKYJIIPHOTO W HEMOJICKYIISIDHOTO CTPOCHUA. 3aKOH IOCTOSHCTBA

coCTaBa BCIICCTBA. Tumer KpUCTAJUIMICCKUX peH_IéTOK. 3aBHCHMOCTh CBOMCTBA



1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

2.5

3.1

BEIIECTB OT TUIA KpuUcCTauiMdeckod pem€rku. [loHATHE O aUCIEpCHBIX
cucreMax. VIcTMHHBIE M KOJUIOMZHBIE PAcTBOpPBL. MaccoBas 101 BEIECTBA B

pacTBope

KJ'IaCCI/I(I)I/II(aI_II/ISI HCOPTaHNYCCKUX COCIUHEHMI. HOMCHKJIaTypa HCOPTaHNYCCKUX

BCIICCTB

Xumuueckas — peakuusa.  Krnaccubukanus — XMMHYECKHMX — peakuuid B
HEOPraHWYECKOW M OPraHUYE€CKOM XMMHUHU. 3aKOH COXPAHEHHUS MacCChl BEIIECTB,

3aKOH COXpPaHCHHA U IMPEBPALICHUA SHEPTHUU ITPU XUMHUYCCKUX PCAKIUAX
CkopocTh peaknunu, e€ 3aBUCHMOCTh OT Pa3InYHbIX (PaKTOPOB

OOparumble peaknuu. XUMHUECKoe paBHOBecue. (DakTopbl, BIUSIOUIME HA

COCTOsIHHE XuMuyeckoro pasHosecus. [Ipunnun Jle [llarense

Onexrponutudeckas auccounanus. CunpHble U cinadble 3ekTponuthl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCas, HEHTpajbHasA, IueiaodHass. Peakuun

WOHHOI'0 0OMeHa
OKHCIUTEbHO-BOCCTAHOBUTEIIbHBIC PEaKIIUN
Heoprannueckas xumust

Hemeramnel. [lonoxenune HemeraioB B llepuoguueckoil cuctemMe XMMHUYECKUX
sanementoB J[.M. MenneneeBa u 0COOCHHOCTH CTpOCHHS aToMOB. Dusnyeckue
CBOMCTBa HEMETAJUIOB. AJUIOTPOINHKS HEMETAJUIOB (HA IPUMEPE KUCIOPO/Ia, CEPHL,
docdopa u yrnepona)

XUMHUYECKHE CBOWCTBA BaXKHEHIIMX HEMETaJUIOB (TaJOreHOB, CEpbl, a30Ta,
dbochopa, ymepoma W KpeMHHsS) M WX  COCAMHEHWH  (OKCHJIOB,
KHUCJIOPOZICOJEPKAIIMX ~ KUCJIOT, BOJOPOAHBIX coeauHeHui). I[lpumeHeHue

BOKHEUIIINX HEMETAJIOB U UX COEIUHEHUN

Mertannsl. Ilonoxxenune wmeramnoB B Ilepuonnueckoil cucTeMe XUMHYECKHX
sanementoB J[.M. MenneneeBa. OCOOGEHHOCTH CTPOEHUS HIEKTPOHHBIX 000JI0UEK
aroMoB MeTayioB. O6mue ¢uznyeckue cBoiictBa MeTaysioB. CrjiaBbl METAJIIOB.

DNEeKTPOXUMUYECKUHN Psil HAPSHYKEHU METalIoB

XWMHYECKHE CBOWCTBA BAXHEUIIMX METAUIOB (HATPUH, Kalul, KaJIbIUH,
MarHui, aJlOMHHHM, IUHK, XpPOM, KeJie30, MeAb) U WX coeauHeHuu. OOmme
CHOCOOBI TOMyUYeHUsI MeTaIIOB. [I[puMeHeHe METalIOB B OBITY U TEXHUKE
['eneTnueckas CBsI3b HEOPraHUYECKUX BEHIECTB, MPUHAICKAIINX K Pa3IUYHBIM
KJ1accaM

XUMHUS U )KU3Hb

Ponpr xumum B oOecrneueHHU BKOHOFHHGCKOﬁ, BHGPFCTH‘IGCKOP'I U IHIIEBOU
6630HaCHOCTI/I, Pa3sBUTHH MCAWUIUHBI. ITousarue o HAYy4YHbBIX MCTOJAaX IIO3HAHHUA

BCIICCTB U XUMHNYCCKUX peaKHI/II\/’I
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[IpencraBnenuss 06 oOMMX HAYYHBIX MPHHIIMIAX MPOMBIIIICHHOTO MOIYYEHUS
BLKHEMIIMX BELIECTB. UENOBEK B MHUpE BELIECTB U MATEPUAJIOB: BaKHEUIIHNE
CTPOUTEIIbHBIE MaTepuajbl, KOHCTPYKIMOHHbIE MAaTepHalibl, KPacKH, CTEKIIO,
KepaMHuKa, Marepuanbl I JJIEKTPOHUKH, HAHOMATepHUasbl, OPraHUYECKHE HU
MUHEPAIBHBIC YI0OPCHUS

XuMHsT W 3I0pOBbE€ UEJOBEKA: TMpaBWJa WCIIOJB30BAHUS JIEKAPCTBEHHBIX
MpermaparoB, MpaBuiIa 6€30MacCHOTO UCTIOIB30BAHUS IMPENAPaTOB OBITOBOM XUMUH

B IIOBCEIHEBHOM KU3HU



YYEBHO-METOAUWYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPUAJIBI JUISI VYYUEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






