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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
MBIIIJIEHUS, HAOMIOIAaTENbHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOEHHO
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 yuebHoM mutane cpenHero oOmero oOpa3oBaHUs TpeIMET «XUMUS»
0a30BOr0 ypPOBHSI BXOJIUT B COCTaB MpeAMETHON ob0nactu «EcTecTBeHHO-HAYYHBIC
IPEIMETHD.

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.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos
Ne ni/m HanmeHoBaHue pa3iesioB 1 TeM NPOrpaMMbl Beero KoHTpoJIbHBI IIpakTHYecKue
e padoTbl padoTbI
11 IIpenmet oprannueckor xumuu. Teopus CTpoeHust 3 0 0
oprannyeckux coeaunenuit A. M. Bytieposa
Nroro no pazneny 3
2.1 [IpenenbHbIE YTIIEBOAOPOIBI — AJKAHBI 2 0 0
2.2 HenpenenbHbie yriieBogOPOAbI: AIKEHBI, aTKaIUCHbI, AIKUHbI 6 0 1
2.3 Apomatuyeckue yriieBOA0POIbI 2 0 0
2.4 [TpupogHbIe HCTOYHUKH YTIIEBOAOPOIOB U MX MepepadboTka 3 1 0
Hroro no pazneny 13
3.1 Cnuptsl. DeHon 3 0 0
3.2 Anbnerunsl. Kap6oHoBbie kucnoTsl. CokHbIe 3QUPBI
3.3 VeBoabl 3 2 0
Hroro no pazneny 13
4.1 AMUHBI. AMUHOKHCIIOTBL. benku 3 0 0
Hroro no pasneny
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 0 0
Hroro no pasneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 3 2



11 KUIACC

KoanuecTBo yacoB
Ne n/m HaunmMeHnoBaHue pa3iesioB U TeM NPOTrPaMMBbl KoHTposibHbIE IpakTHyecKue

B
cero padoThI padoThI

Crpoenue atomoB. [leprognueckuii 3akon u [lepuonnueckas

1.1 3 0 0
cucreMa xuMmuueckux 3aemenToB . M. Menaeneena

1.2 Crpoenue BemniectBa. MHOTOOOpa3ue BEIIECTB 4 0 0

1.3 XHUMHUYECKUE PEAKLIUU 6 1 1
Wroro no pazneny 13

2.1 Merauibl 6 0 1

2.2 Hewmerannbt 9 1 1

23 CBsI3p HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB 2 0 0
Hroro no pazneny 17

3.1 XUMHUS U )KU3Hb 4 0 0
Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3






INIOYPOYHOE INTAHUPOBAHUME

10 KJIACC
Ne
Tema ypoka
n/n
1 [Ipeamer opraHn4eckord XuMuu, €€ BOSHUKHOBEHUE, pa3BUTHE
U 3Ha4Y€HUE
) Teopust CTpoeHUsI OpraHUYECKUX coeAuHeHut A. M.
ByTiiepoBa, €€ 0OCHOBHBIE MTOJIOKEHUS
[IpencraBnenue o knaccuukauy OpraHMuECKUX BEIIECTB.
3 Homenknarypa (cuctemarndeckasi) ¥ TpUBHAIbHBIC Ha3BAHUS
OpraHWYECKHX BEIECTB
4 AJnKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOIMUECKHUM P
5 MeraH 1 3TaH — IPOCTEMNIINE NPEACTABUTEIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA
7 OTUieH U NPONUJIEH — MPOCTEHIINE MTPEICTABUTENH aJIKEHOB
2 [Ipaktuueckas padora Ne 1. «IlomyueHnue sTuineHa u u3yueHue
€ro CBOMCTB»
9 Anxanuensl. byraguen-1,3 u merunOyranueH-1,3. [Tomydenue
CHUHTETUYECKOTO KayuyKa U Pe3UHBI
10 AJIKUHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUYECKUN

pAan. AI_ICTI/IJ'IGH — HpOCTCfIIJ.IHfI MNpEACTAaBUTCIIb AJIKHUHOB

11 Brruncnenus no ypaBHEHHIO XUMHUYECKON PEAKIIUH

KoanuecTBo yacoB

Bcero

KonTpouabHbie
padoThI

IIpakTHyeckue
padoThl



12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Apenbl: 6eH30:1 U Toayos. TOKCHYHOCTh apeHOB

I'eneTnyeckas cBs3b YIIICBOAOPOAO0B, ITPUHAJICIKAIIIUX K
PAa3JIMIHBIM KJIaCCaM

[IpuponHble HCTOYHHUKYN YIIIEBOAOPOAOB: IPUPOAHBIN ra3 U

MOMyTHBIE He(TAHBIE ra3bl, HePTh U MPOAYKTHI €€ epepaboTKu

HpI/IpOIIHBIC HUCTOYHUKHU YTIICBOAOPOIAOB: HpI/IpOIIHHﬁ ra3 u

MOy THBIE HE(TSIHBIE ra3bl, HEPTH U MPOIYKTHI €€ mepepaboTKu

KonTponpsHas pabota mo pazneny « YriaeBomopoabh»

Hpe,ueanHe OHOAQTOMHBIC CITUPTHI: METAHOJ U 9TAHOJI.
Bonoponnas cBsizb

MHoroaroMHBIS CIIMPTHIL: 3TUJICHITIMKOJIb U ITIMICPUH

@deHoM: CTPOCHUE MOJIEKYJIBI, (PU3HUECKUEe U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE

Anpaeruapl: GOpMalIbICTH U alleTAIbICTH. AICTOH

OnHOOCHOBHBIE TIpeieNIbHBIE KAPOOHOBBIC KHCIOTHI:
MypaBbHHAS U YKCYCHAs

[TpakTrueckas padota Ne 2. «CBoMCTBa pacTBOpa YKCYCHOU
KHCIIOTBD)

CTeapI/IHOBaSI M OJICUHOBAsA KHUCJIOThI, KaK MPCACTABUTCIIN
BBICIIHNX Kap60HOBI)IX KHUCJIOT

MBpbi1a Kak CONU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE
JIICUCTBUE

CrnoxHble 23pUpPHI KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT.
I'uaponus cnoxHbIX 3UpoB

XKupsl: runponus, npuMeHeHne, OMoJI0ruyecKasi pojb KUPOB
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VYreBoabl: cocTaB, kiaccupukanusa. Baxkueimune
IIPEJCTaBUTENN: TII0K03a, (PPYyKTO3a, caxaposa

KanMaJ'I " OCJIJI0JIO3a KaK MPHUPOAHBIC ITOJIMMCPEL

KonTponbHas pabota no paszneny «Kuciaoponconepxaiiue
opraHMyeckue coenrHeHus»/ Beepoccuiickas mpoBepodHast
pabora

OO1mast XxapaKTepHCTHKA a30TCOAEPKALIMX OPraHUYECKUX
coeanHenuii / Beepoccuiickas npoBepodHasi paboTa

AMMHBI: METHJIAMHUH W aHWJINH

AMUHOKHCIIOTHI KaK aM(OoTepHbIE OpraHMYeCKUe COSTUMHEHUS,
ux Ouonornyeckoe 3HaueHue. Ilentuael. benku kak npuponHbie
BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS

OCHOBHbIE TOHATHUSI XMMHHU BBICOKOMOJIEKYJIIPHBIX
COEMHEHHI

OcHOBHBIE MCTOAbI CHHTE3a BBICOKOMOJICKYJISAPHBIX
coenuHenuil. [InactMaccel, Kaydyku, BOJOKHA

OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34



11 KUIACC

Ne
/o

10

Tema ypoka

XUMHYCCKHM IIIEMEHT. ATOM. QHCKTpOHHaﬂ KOH(bHpraHHSI aTOMOB

[Teprognueckuii 3akoH U [leproanyeckas cucreMa XUMUYECKUX
anemeHToB /. 1. MeHneneeBa, ux CBsI3b C COBPEMEHHOM TEOpHE
CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUYECKUX 3JIEMEHTOB U HX
COEIMHEHUH MO TpyMIaM U nepruojamM. 3Ha4eHUE NEPUOANIECKOTO
3aKOHA ¥ CUCTEMBbI XUMHUYECKUX 31eMeHToB .M. Menneneesa B
Pa3BUTUHU HAYKH

Crpoenue BeniecTBa. XUMHUYECKas CBA3b, €€ BUbI; MEXaHU3MBbI
o0pa3oBaHMs KOBAaJCHTHOW CBs3U. BomoponHas cBs3b
BaneHnTHOCTB. Dn€KTpOOTpULIATETBLHOCTD. CTENEHb OKUCIICHHUS.
BemecTBa MOJIEKYIIIpPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS
ITonsaTHe 0 nucnepcHbIX cucremax. VICTUHHBIE U KOJUIOUHBIE
pactBOpbl. MaccoBas 0J1s BEIECTBA B pacTBOPE
Krnaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX COCTUHEHHIH.
I'eneTnyeckas CBs3b HEOPraHUYECKUX BEILECTB, PA3JIMYHBIX KIIACCOB
Krnaccudukanus XuMuuecKkux peakiuii B HeOpraHM4eckoil u
OpPraHMYEeCKOM XMMHH. 3aKOH COXPAaHEHHs MACCHI BEILIECTB; 3aKOH
COXPaHEHUS U NPEBPALLECHUS SHEPTUU MPU XUMUYECKUX PEAKIIMIX

CxopocTts peaknun. O0paTuMbIe peakui. XUMAYECKOE PAaBHOBECHE

[IpakTuueckas padora Ne 1. «Bnusiaue pa3znudnbx GakTopoB Ha
CKOPOCTb XMMHUYECKOI peakinm»

KoaunyecTBo yacoB

Bcero

Kontpoabubl
e padoThI

IIpakTH4eckue
padoThI
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DnekrponuTudeckas aucconuanus. [loHsTHe 0 BOJOPOIHOM
noka3zartene (pH) pactBopa. Peakiiuu nonnoro oomena. I'naponus
OpPraHUYECKHX W HEOPraHNUECKUX BEIIECTB

OKHCIUTENEHO-BOCCTAHOBUTENbHEIE peakiuu. [lonsaTue 00
UIEKTPOJIN3E PACIUIABOB U PaCTBOPOB COJIEH

KOHTpOJ'IBHaH pa60Ta I10 pa3acity ((TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHHN)

MeTaHHBI, HX ITOJIOXKCHUC B HepHOHquCKOﬁ CHUCTEMEC XUMHUYCCKHUX
anemenToB []. V1. MenneneeBa u 0COOEHHOCTH CTPOEHHUSI aTOMOB.
O6mume ¢puznuecKue CBOMNCTBA METAJIIOB

CraBbl METAIOB. QHCKTpOXI/IMI/I“ICCKI/Iﬁ pAan HaprDI(eHI/II\/'I METaJIJIOB

XUMHUYECKHE CBOMCTBA BAKHEUIITUX METAJUIOB (HATPUiA, KA,
KaJIBIIMI, MarHA{, aTIOMAHAN) U UX COSTUHEHUN

XUMHUYECKHE CBOMCTBA XPOMa, MEIU U UX COCTUHEHUI

XuMHYecKHe CBOMCTBA IIMHKA, JKeje3a ¥ UX COSIMHEHUH

[TpakTrueckas padota Ne 2. "PemeHne sKCriepuMeHTAIbHBIX 3a71a4 10
teMe «MeTtamby"

HCMGT&J’IJ’ILI, HUX ITOJIOXKCHHUC B Hepnozmqecmﬁ CUCTCMEC XUMHUYCCKHUX
anemeHToB [[. 1. MenneneeBa u 0COOEHHOCTH CTPOCHUST aTOMOB

®dusnueckre CBOMCTBa HEMETAJUIOB. AJJIOTPOIUS HEMETAIIIOB (Ha
pUMepe KUCIoposa, cepsl, pochopa u yrepona)

XHWMHYECKHE CBOMCTBA FaJIOTE€HOB, CEPHI U UX COCAUHEHUN
XUMHUYECKUe CBOMCTBA a30Ta, pocdopa U UX coeNMHEHUN
XHMMHMYECKHE CBOMCTBA yIIIEPO1a, KPEMHHUS U UX COCTMHEHH

[IpumeneHne BaKHEUIIUX HEMETAJIIOB U UX COCIMHEHUI
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O0001IeHne 1 cucTeMaTU3alnsa 3HaHUii 1o TeMe «Hemeraiuiesy.
Brruncnenus no ypaBHEHHUSM XUMHUYECKUX PEaKUN U
TEPMOXUMHUYCCKHE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemienne skcriepuMeHTaNbHBIX 3a/1a4 110

teme "Hemeramner"»
KonTtponbsHas pabora mo reMam «MeTamib» U «HemeTramuib»

HeopraHquCKI/Ie " OpraHN4YCCKHUEC KUCIIOTHI. HerFaHI/I‘-IeCKI/Ie u
OpPraHN4Y€CKUC OCHOBAHUA

AM(I)OTepHBIe HCOPTaHNYCCKHUEC U OPraHNYICCKUC COCANHCHU .
I'enetnueckas cBsI3b HCOPraHNYCCKHUX U OPraHNYICCKUX BCUICCTB

Ponp xumuu B 00ecredeHnr HKOI0rHUeCKO, SJHEPreTHUECKOM 1
MUILEBOM 0€30MaCHOCTH, Pa3BUTHH MEIUILIUHBI

[Ipencrapnenus 00 0OIMX HAYYHBIX MPUHLIKINIAX TPOMBIIIJIEHHOTO
MIOJIyYEHUS BaKHEHIINX BEIIECTB

YenoBek B MUpPE BELIECTB U MaTEPHATIOB

XHMUS U 310pOBBE YEIIOBEKA

OBIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34






ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KJTACC

Kon
NpoBePsSIEMOTo
pe3yabrara

1

1.1

1.2

1.3

1.4

IIpoBepsieMble MpeIMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBare/ibHOI NPOrPaMMbI CpPeIHero 001ero 00pa3oBaHusA

TeopeTndeckre 0OCHOBBI OPraHU4eCKOM XUMHUH

ChopMHUpPOBaHHOCTH TPEICTABICHHA O XUMHUYECKOW COCTAaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpa, pPOJIM XUMHUU B TO3HAHUU
SABIICHUN TPHUPONAbI, B (QOPMHUPOBAHUHM MBIIUICHUS U KYIbTYpbl
JUYHOCTH, €€ (YyHKIMOHAJIBLHOM TI'PaMOTHOCTH, HEOOXOOUMOM IUis
pelIeHUs] TPAKTUYECKUX 3aJad U JIKOJOTMUYECKH OOOCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3/I0POBbIO U IPUPOAHOU Cpejie

BilageHne cucteMod XMMHYECKUX 3HAHUHM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATrAI0IINE HIOHATHSA (Monekyna, BaJICHTHOCTD,
AIIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKHUCIICHUS, XMMHYECKas CBA3b,
MOJIb, MOJISIDHAsE Macca, MOJSpPHbI O00BEM, YIJIEPONHBIN CKeNeT,
byHKUMOHANbHAS ~ Tpylma,  paaMKal,  W30MEpHs,  H30MEpHI,
TOMOJIOTHYECKUI  psAJl, TOMOJOIH, YIJIEBOAOPOABI, KHCIOPOA- U
a30TCOJepKALIME COEAUHEHUs,, OMOJIOrMYECKH AaKTHBHBIE BELIECTBa
(yrneBonpl, >KUPBI, OCJIKH), MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIMHEHMS); TEOpPUHM U 3aKOHBI (Teopus
XMMUYECKOTO CTPOEHMs opraHudyeckux BemectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3bIK XUMHH, (AKTOJIOTHYECKHUE
CBEICHMS O CBOWCTBaX, COCTaBe, IMOJYYEHHMH U O€30MacHOM
WCIIOJb30BAaHUM BAKHEHIIMX HEOPraHWYECKUX U OpPraHMUYECKHX

BCIICCTB B 6BITy n HpaKTquCKOﬁ ACATCIIbHOCTH YCJIIOBCKA

C(I)OpMI/IpOBaHHOCTL yMeHI/Iﬁ BbIABJIATH  XapPAKTCPHBLIC IIPU3HAKU
HOHHTI/IP'I, YCTaHABJIMUBATb Hux B3alMMOCB3b, HCIIOJIB30BATh
COOTBCTCTBYIOIIUC IIOHATHA IIPU OIHMCAaHHUU COCTaBa, CTPOCHUA U

MPEBPALLIECHUI OPraHUYECKUX COCTMHEHUI

c(hOpMHUPOBAHHOCTh YMEHHUI HCIIOJB30BaTh XUMHUYECKYIO0 CHUMBOJIHUKY
JUISL COCTaBJICHUS MOJEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) (opMyn OpraHMYECKHX BEIIECTB U YypaBHEHHIA
XUMUYECKUX PEaKIMi, U3rOTABINBATH MOJIEIN MOJIEKYJI OPraHUYECKUX
BEIECTB JUIS WUIIOCTPALMA MX XMMHUYECKOTO M MPOCTPAHCTBEHHOIO

CTPOCHHS



1.5

1.5

1.6

2.1

2.2

23
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3.1

ChopMupoBaHHOCT, ~ YMEHHMM  yCTaHaBIMBaThb  PHUHAJIEKHOCTh
M3YYEHHBIX OPraHMYECKUX BEIIECTB II0 UX COCTaBy M CTPOEHHUIO K
onpenenéHHOMY Kjaccy (Tpymnme) coeAuHeHM  (YIiieBolopopbl,
KHCIIOPOJ M a30TCOAEPJKAIME COCIUHEHUS, BBICOKOMOJEKYISIPHBIC
COEIMHEHUs), JlaBaTb MM  Ha3BaHUS 10  CHUCTEMaTH4YeCKOM

HoMmeHkiatype (IUPAC)

ChopMHpOBaHHOCTh YMEHUS OTPEACIIATh BUIBI XUMUYECKON CBS3H B

OpTraHN4YCCKHUX COCAUHCHUAX (O,Z[I/IHapHBIC n KpaTHLIe)

ChopMUpPOBAaHHOCTh ~ yMEHHUS NPHUMEHATH: TOJOKEHHUS  TEOpUHU
CTpOeHMs opraHmyeckux BemecTB A.M. BytnepoBa s oObsiCHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHHSA; 3aKOH

COXpaHCHU MACChI BCUICCTB

YriieBoaoposl. Kucnopoaconepxaniue u a30TcoAepKaIme

OpraHU4YCCKHUC COCAUHCHUS. BLICOKOMOJIGKYJISIPHBIG COCOAUHCHUA

ChopMHupOBaHHOCT, YMEHUH TIPUBOIWUTH TPHUBUAIBHBIC Ha3BaHUS
OTJCNbHBIX OPTraHUYEeCKUX BEIICCTB (ITUJICH, MPOMWIIEH, AICTHIICH,
ATUJICHIJIUKONb, TJIUIEPHH, (eHon, G(OpMalbIerui, aneTalbIeru,
MypaBbHMHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJICUHOBAas KHCJIOTA,
CTCapHHOBAasl KHCIIOTA, TIIIOKO3a, (QPyKTO3a, Kpaxmal, IeJUII0JI03a,
TJTUIIHH)

ChopMHupOBaHHOCT, yMEHHN XapaKTepPH30BaTh COCTaB, CTPOCHHE,
dbuznyeckue ¥ XUMUYECKHME CBOWCTBA THIHMYHBIX MpEICTaBUTENEH
Pa3IMYHBIX KJIACCOB OPTraHWYECKHX BEIIECTB (METaH, ATaH, JTUJIECH,
MPOMWIICH, aleTwieH, OyramueH-1,3, metwilyranuen-1,3, OeHzodn,
METAHOJ, ATaHOJ, ATHJICHIJIMKOJb, TIHULEPHH, (EHON, aleTambIeTuI,
MypaBbUHAs M YKCyCHas KHUCJOTHI, TJIFOKO3a, Kpaxmall, LeJI0J03a,

aMUHOYKCYCHAasl KHCJIOTA)

ChopMupOBaHHOCTH YMEHHSI WILTIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXIy  THUOUYHBIMH  TPEICTABUTEISIMH  PA3jIUYHBIX  KJIACCOB
OpraHUYEeCKUX BEILIECTB ypaBHEHUSIMU COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEAKIUI C UCIONB30BAHUEM CTPYKTYPHBIX (hopmyr
CdhopmupoBaHHOCTH yMEHUs XapaKTepHU30BaTh HMCTOYHUKHI
YIJIEBOAOPOAHOTO CHIPbs (HEPTh, IPUPOIAHBIN Ta3, yrojb), CIOCOOBI UX
nepepaboTKU U MPaKTUYECKOE MPUMEHEHHE MTPOAYKTOB MepepadoTKH
XuMUs ¥ )KU3Hb. Pacu€Thl

CdopmMupoBaHHOCTh YMEHHUHN BJIQIETh CUCTEMOW 3HAHUNM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCIOIB3YEMbIX B XUMHUH MPU U3yUYCHUU

BEIIECTB M XMMHYECKHX SIBICHUW (HaOmIofeHHe, W3MEpEeHue,
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3.5

3.6

11 KVIACC

Kox
MPoBepPsIeMOro
pe3yjabrara

OKCIICPUMCHT, MOI[CJ'II/IpOBaHI/Ie), HCII0JIB30BaTh CHCTCMHBIC
XUMHWYCCKUC 3HaHUA [JIA [PUHATUA pemeHHﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3daHHBIX C BEUICCTBAMU U UX IIPUMCHCHUCM

ChopMupoBaHHOCT, yMEHHMI COONMIONATh TPaBHJIA MOJIB30BAHUS
XUMHUYECKON mMocyaold u J1abopaTOpHbBIM O0OpYyIOBaHHEM, a TaKXkKe
mpaBuja 0OpaleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMH

11O BBIIIOJIHCHUTIO J'Ia60paT0pHBIX XUMHNYCCKUX OIIBITOB

ChopMHupOBaHHOCTh YMEHHIA TUTAHUPOBAThH M BBIMOJHITh XUMHYECKHIMA
SKCIICPUMCHT (HpeBpameHH;{ OpPTraHUYCCKUX BCUICCTB IIPU HAI'PECBAHUMU,
NOJTyYeHHEe ATUIIEHA ¥ U3YYEHHUE ero CBOWCTB, Ka9YeCTBECHHBIC PEaKINU
OpPTraHMYEeCKHX BEINECTB, JCHATypalys OENKOB NpU HArpeBaHUH,
LOBCTHBIC PCaKIHUKn 6GJ'IKOB) B COOTBCTCTBHU C IIPpaBUJIaMH TCXHHKHU
0e30macHOCTH TNpH OOpalleHWH C BEIIeCTBAaMU U JIAOOPATOPHBIM
000opyIOBaHUEM; IPECTABIAT pe3yJbTaThl XMMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alHuCH YPAaBHEHHH COOTBETCTBYIOIIMX
peakuuii ¥ GOpPMYIIUPOBATEH BHIBOABI HA OCHOBE 3TUX PE3YJbTATOB

CdopMupoBaHHOCTH YMEHUN TTPOBOAUTH BBIUUCICHUS 110 XUMHYECKUM
ypaBHEHHsIM (Macchl, 00bEMa, KOITMYECTBA MCXOTHOTO BEIIECTBA HIIU
IPOJYKTa PEeaKLUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OHOIO

W3 UCXOIHBIX BEIIECTB WM MPOAYKTOB PEaKIUH)

CdopmupoBaHHOCTH yMEHUI KPUTHUYECKHU aHAJIU3UPOBATh
XUMHUUYECKYI0 HH(OpMaLUIO, TOIy4aeMyl0 W3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBoii MHpOPMAIUH, ceTh IHTEpHET U APYyTHE)

CdopMupOBaHHOCTH YMEHHUU COONIOAATh TMpaBWIa HSKOJIOTHUECKHU
1[eIeCO00pPa3HOTO TOBEJACHUS B OBITY W TPYIAOBOH JAESITEIHLHOCTH B
LEJISAX COXPAaHEHMsI CBOETO 3/I0POBbS M OKpYXKaroLleHd MPUPOAHOU
Cpenbl, OCO3HaBaTh OIACHOCTHh BO3JEHCTBHSI HA >KUBBIC OpPTaHWU3MBI
ONpeNeIEHHBIX OPraHUYECKUX BEIIECTB, MMOHUMAs CMBICI MOKa3aTels
I[IAK (mpenenbHO AOMYCTUMOM  KOHIIGHTPALMM), TMOSCHATH Ha
npuMepax CHocoObl YMEHBIIEHUS M TPEIOTBPAIICHUS UX BPEIHOTO

BOBHeﬁCTBHH Ha OpraHu3M 4€JIOBCKa

IIpoBepsiemble npeaAMeTHbIE Pe3ybTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPpaMMBbI CpPeHero 001ero 00pa3oBaHus
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1.2

1.3

1.4

1.5

1.6

Teopernueckre OCHOBBI XUMUH

Bnagenue cucremMoll XHMMUYECKUMX 3HAHUM, KOTOpas BKJKOYAET:
OCHOBOIIOJIATalONINe  TMOHATHS  (XMMHUYECKHUA  DJIIEMEHT,  aToM,
AJIGKTPOHHAsE 00O0JI0YKa aroma, s-, p-, d-DIEKTPOHHBIE OpOWUTAIN
aTOMOB, HWOH, MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTbD,
CTEIEHb OKHUCIICHHS, XUMHYECKash CBsSI3b, MOJb, MOJSpHas Macca,
MOJISIpHBIA O0BEM, KpHCTAJUTMUECKass peméTKa, THUIbl XUMHYECKHX
peakuuii (OKHCTUTENIBHO-BOCCTAHOBUTEIBHEIE, IK30- n
SHAOTEPMHUYECKHE, PEAKIINH HOHHOTO OOMEHa), pacTBOP, dJEKTPOJIUTHI,
HE3JIEKTPOIUTHI, JJIEKTPOJIUTHYECKAS] JUCCOLUMALMUSA, OKHUCIUTEND,
BOCCTAHOBUTENIb, CKOPOCTb XHWMHMYECKOM pEaKUUH, XHUMHUYECKOE
paBHOBECHE), TEOPHUHM H 3aKOHBI (TEOpHsl DIEKTPOJIUTHYCCKON
nuccoumanuu, Ilepumonunueckuii 3akon [[.M. MenaeneeBa, 3akoH
COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XUMHUH,
(akTONMOTUYECKUE CBEIEHUS O CBOWMCTBAaX, COCTaBe, IMONYYCHHHU U
0e301acCHOM HCIOJIb30BAHUM BKHEHUIITUX HEOPTraHWYCCKHUX BEIIECTB B

OBITY U IPAKTUYECKOM NESATEIIbHOCTH YeIOBEKa

CdopMHpPOBAaHHOCTh YMEHUN BBISIBIATH XapaKTEpHbIE TNPU3HAKU U
B3aUMOCBS3b H3YUYCHHBIX TOHATHH, MPUMEHATH COOTBETCTBYIOIIKE
MOHSATUSL TPU ONHCAHUU CTPOCHHUSI U CBOMCTB HEOPraHMYECKUX
BEUIECTB U WX IMPEBPAILICHUI; BBISBISITh B3aUMOCBA3b XHUMHUYECKHX
3HAHHUI c MOHSATUSMHA " MIPEICTABICHUSIMH TPYTHX

CCTCCTBCHHOHAYYHBIX MPCIAMCTOB

Bnagenue OCHOBHBIMHM METOAAMU HAy4YHOTO IIO3HAHUS BEIIECTB H
XUMHUYECKUX sBIICHUH (HAONMOJeHWe, W3MEpEeHHe, OSKCIICPHUMEHT,

MOI[CJ'II/IpOBaHI/Ie)

CdopMHpOBaHHOCTh YMEHHUN OIpenesTh BaleHTHOCTh U CTENEHb
OKHCJICHUSI XMMHYECKUX DJIEMEHTOB B COEIMHEHMSIX PA3JIMYHOIO
CcOoCTaBa, BHJ  XUMHUYECKOHM CBs3W  (KOBaJeHTHas, HWOHHAs,
METaJUTMYECKas, BOJAOPOJHAsI) B COCAUHEHUSX, TUIl KPUCTATIMUECKON
pPEIETKM KOHKPETHOTO BEIeCTBA (aromMHasi, MOJEKYJspHasi, MOHHas,
MeTaNTnyecKas)

CdopMHpOBaHHOCTh YMEHUN OMPEAENATh XapaKTep Cpelbl B BOTHBIX
pacTBOpaxX HEOPraHNYECKUX COECIUHEHUN

CdopMmupoBaHHOCTh ~ yMEHHS  KiIacCU(UIUPOBATh  XUMHUYECKUE
peaKkIuu Mo pa3IuyHbIM NpHU3HAKAM (YHUCIYy W COCTaBY pPearupyromnimx

BEIICCTB, TEIUIOBOMY d(hdekTy peakuuu, H3MEHEHHIO CTENCHEH



1.7

1.8

1.9

1.10

2.1

2.2

2.3
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OKHUCJIGHHUS  DJEMEHTOB,  OOpaTUMOCTH  pPEaKUUH,  y4acTHUIO

KaTajiu3aropa)

ChopMHpOBAaHHOCTE YMEHHI  COCTABIISATH YPABHCHHS  PEAKIUI
pa3IMYHBIX THUIOB, MOJHBIE U COKpAIIEHHBbIE YpPaBHEHHUS peaKIUl
MOHHOTO OOMEHa, YUHUTHIBAs YCIOBHUSA, MPU KOTOPBIX 3TU PEAKIUH UIYT
JI0 KOHIIa

CdopMHpOBaHHOCTh YMEHUI MPOBOAUTH PEAKLIUH, MOATBEPKIAIOIINE
Ka4eCTBEHHBI  COCTAaB  PA3IMYHBIX HEOPraHUYECKUX  BEIIECTB,
pacro3HaBaTh OMNBITHBIM IMYyTEM HMOHBI, MPUCYTCTBYIOIIME B BOJIHBIX

pacTBOpax HEOPraHN4CCKUX BCUICCTB

ChopmupoBaHHOCTD YMEHUH pacKpbIBaTh CYIIHOCTb
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaxuui HOCPEICTBOM

COCTaBJICHUA 2JICKTPOHHOTI'O OajtaHca dTux peaKHI/II\/’I

CdopMHpOBaHHOCTh yMEHHI OOBSACHATH 3aBUCHUMOCTb CKOPOCTHU

XUMHYECKOH peakiuy OT Pa3InIHbIX (PaKTOPOB

ChopMUpPOBAaHHOCT, yMEHUH  OOBACHITH  XapaKTep CMEIICHHS
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEILIHETO BO3/CHCTBUS

(mpuniun Jle [larense)
OO01mas 1 HeopraHu4ecKas XUMHUS

CdopmupoBaHHOCTh YMEHUH pacKpbiBaTh cMbica [leproanyeckoro
3aKOHa J.N. Meuneneena u JIEMOHCTPHUPOBATh €ro
CHUCTEMaTU3UPYIONIYI0, OOBSCHUTEIBHYIO H  IPOTHOCTHYECKYIO
byHKIIH

CdopMHupoBaHHOCTh YMEHUH XapaKTePU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX 73neMeHToB 1—4 mnepuonos Ilepuognueckoii
cucteMbl xumudeckux diemeHtoB JI.M. MennaeneeBa, HCHOIB3Yys
MOHATUS «S-, p-, d-dJEKTPOHHBICE OPOUTAIN», «IHEPTETHUECKUE
YpOBHW»,  OOBSICHATH  3aKOHOMEPHOCTH  W3MEHEHHUSI  CBOWCTB
XUMUYECKUX 3JEMEHTOB M MX COEAUMHEHUHN MO MepuoAaM M rpynnam

[Tepuogmyeckoii cuctembl xumuueckux semeHToB [[.M. MenneneeBa

CdopMHUpOBaHHOCTh YMEHHI XapaKTepU30BaTh (OMHCHIBATh) OOIIKE
XUMHYECKUE CBOWCTBA HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIACCOB,
MOATBEPXKIATh  CYIISCTBOBAHUE  TEHETHYCCKOH  CBSI3M  MEKIY
HEOPraHMYECKHMMH  BEIIeCTBAMU  C  TOMOIIBKD  YpaBHEHUU

COOTBCTCTBYIOIIUX XUMUYICCKUX peaKHI/Iﬁ

C(I)OpMI/IpOBaHHOCTL YMGHI/Iﬁ YCTaHaBJINBATb NPpUHAJIC)KHOCTD

HEOPTaHUYCCKHUX BCHICCTB II0 HX COCTaBYy K OHpe,I[eJ'IéHHOMy KJ1acCy



2.5

2.6

2.7

2.8

2.9

3.1

(rpynne) coeauHeHUi (MPOCThIE BELECTBA — METAJIbl U HEMETAJLIBI,

OKCHJIbl, OCHOBAHUS, KUCIIOTHI, aM(OTEpHBIE TUAPOKCUIBI, COJIN)

CdopMHpOBAaHHOCTh YMEHHI HCIIOIB30BaTh XUMUYECCKYH) CHMBOJIHKY
JUISE  COCTaBieHHUS (OpPMYNT BEIMIECTB U YPAaBHEHHH XUMHUYECKUX
peakmuii, cuctemarnueckyro HomeHkIaTypy (IUPAC) u TpuBmanbHbIC
Ha3BaHUS OTHCIBHBIX HEOPTraHMYECKUX BEHIeCTB (yrapHblid ras,
YIJIEKUCHBIM Tra3, aMMHaK, TraméHas W3BECTb, HEraméHas W3BECTb,
MUTHEBAS COMA, TUPUT U APYTHUE)

CdopMHupOBaHHOCTh YMEHHI XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHUYECKUX BEUIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPXKAATh  CYIIECTBOBAHME  TE€HETHYECKOM  CBSI3M  MEXAY
HEOPTraHUYECKUMU BEIIIECTBAMHU C  TIOMOUIBIO  ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYICCKUX peaKuHﬁ

CdopMHpOBaHHOCTH YMEHHH TUIAHUPOBATH U BBIMOJHATH XUMUYECKUN
DKCHEPUMEHT (pa3lioKeHUE TEePOKCHAAa BOAOPOAA B MPHUCYTCTBUHU
KaTajau3aropa, OIMpeleeHUe Cpellbl PAaCTBOPOB BEILECTB C MOMOIIbIO
YHUBEPCAILHOTO HMHIUKATOPa, BIUSHUE pPa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKOW peakIMH, peaklud HOHHOrO OOMeHa,
KaueCTBEHHbIC PeaKkluu Ha Ccylb(dar-, kKapOoHAT- ¥ XJIOPHUA-aHUOHBI, Ha
KaTUOH aMMOHHMSI, pelIeHHE SKCIEPUMEHTAJIbHBIX 3aJad IO TeMaM
«Metamney u «HemeTamibny) B COOTBETCTBUU C NIPABUIIAMHU TEXHUKH
0€30MacHOCTH TpH OOpalleHWH C BemecTBaMU H J1a00paTOPHBIM
000pyI0BaHNEM; MIPEJICTABIISITh pe3ynbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3alucu ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOpMYITHPOBATH BEIBOJIBI HA OCHOBE ITHX PE3YJIbTaTOB
ChopMUpOBaHHOCT, yMEHUW COOMIOAATh TIpaBWiIa  IOJIb30BAHUS
XUMHUYECKON TMOCylnod W J1abopaTopHBIM OO0OpYAOBaHHEM, a TaKXKe
mpaBuiia OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSIMHU
0 BBITIOTHEHUIO JIAOOPATOPHBIX XUMHUUECKUX OTBITOB
CdopMHupoBaHHOCTh ~ YMEHUH  XapaKTepu30BaThb  XHUMHUYECKHE
MIPOLIECCHI, JIEKAIINE B OCHOBE MPOMBIIUIEHHOTO IMOJNyYEHHUsI CEpHON
KHCJIOThI, aMMHUaKa, a Takke C(HOPMHUPOBAHHOCTH TPEIACTABICHUN 00
o0IMX  HAyYHbIX TMPHUHIMIIAX M  JKOJIOTHYECKUX TMpobremax
XUMHYECKOTO MPOU3BOACTBA

XUMHS U )KU3Hb. PacuéTrl

CdopMHpPOBAaHHOCTh MPEICTABICHUI O XUMHUYECKON COCTaBIISIONICH
€CTeCTBEHHOHAYYHOW KapTUHBI MHpA, POJIU XUMUHU B TIO3HAHUU

SABJICHUN MTPHUPONbI, B (QOPMHUPOBAHUHM MBIIUICHUS U KYJIBTYpPbI
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3.4

3.5

JUYHOCTH, €€ (YHKIMOHAJIBbHOM TPaMOTHOCTH, HEOOXOAMUMOMW st
pelIeHUsT MNPAaKTUYEeCKMX 3a/7ad M SKOJOIMYECKH OOOCHOBAHHOTO

OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHON Cpejie

CdopmupoBaHHOCTH YMEHHI KPUTHYECKHU aHaJIU3UPOBATH
XUMHUYECKYI0 HH(GOpMaIUIo, MOIy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB

(cpencTBa MaccOBOM KOMMYHMKAaIMU, Ce€Th VIHTEpHET U npyTHe)

CdopMupoBaHHOCTh YMEHUH COOMIONATh MpaBUiIa SKOJOTUYECKU
LeJIECO00pa3HOro IMOBEACHHUsS. B OBITY M TPYAOBOM JEATENBHOCTU B
LEIAX COXPAaHEHHs CBOETO 310POBbS M OKpPYXKAlOLEH IPUPOIHON
Cpelbl

Oco3HaBaTh OMACHOCTh BO3JEHCTBHUS HA JKUBBIE OpPTaHU3MBI
ONpEACIEHHBIX BEIIECTB, MOHUMas cMmbica nokasarens [1/IK, noscHaTs
Ha TpUMEpax CocoObl YMEHBIICHHS U MPEAOTBPAILEHUS UX BPEIHOTO

BO3I[€I>1CTBPI$I Ha OpraHu3M 4YCJI0OBCKa

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH BBIUHCIICHHUSI c
HCIIOJIb30BaHUEM IOHATHUSA «MaccoBasi JOJsSI BEUIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOIICHHHA Ta30B IMPH XUMHUYECKHUX PEAKIHSIX, MaCChI
BEIIECTBA WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM OObEMY OIHOTO M3 YYacTBYIOIIMX B PEAKIUU BEIIECTB,
TeIr1oBoro 3¢d@dexra peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHsI MaccChl

BCIICCTB, MPCBPALICHUA U COXPAHCHUSA SHCPIrun



IMPOBEPAEMBIE QJIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
1

1.1

1.2

1.3

2.1

2.2

23

24

2.5

IIpoBepsieMblii 3J1IEMEHT COEPKAHUSA

Teopernyeckrne 0CHOBBI OPraHUYECKOW XUMHH

[Ipenmer opraHM4eckod XHMUU: €€ BO3HHUKHOBEHUE, Pa3BUTHUE U 3HAYCHHE B
MOJIy4YEHUM HOBBIX BEUIECTB M MarepuajoB. Teopus CTPOEHHUS OPraHUYECKUX

coequHennit A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrpykrypHble (GOpMYNIbl OpraHHYECKUX BeHIeCTB. [OMOJOrHs, H30Mepus.
XUMHYeCKasi CBSI3b B OPraHUYECKHX COCIWHEHUAX — OJMHAPHBIE W KpaTHBIC

cs3u. [Ipencrasnenne o KiraccuUKaIMU OPraHNYECKUX BEIICCTB

Homenkiatypa opraHn4eckux COEIUHEHUN (CHCTeMaTH4ecKasl) U TPUBUAIBHBIC

Ha3BaHMS BAKHEHIINX NPEACTABUTEINEH KIAaCCOB OPraHMUECKHUX BELIECTB
VYrneBonopoasl

AnKaHpl: COCTaB M CTPOCHME, TIOMOJIOTMUECKMH psaa. MeraH M 3TaH —
NpOCTEHIINe MPEICTABUTENN aJKaHOB: (pU3MUYECKHe U XMMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHMs] W TOPEHUs), HAXOXKICHUE B MpPHUPOJE, IOJIy4YeHHE U
IIPUMEHEHNE

AJKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psAd. ODTWUJIEH U TMPONUJIeH —
NPOCTEHIINE MPEICTaBUTENN aJKEHOB: (DU3MYECKHe M XHMHUYECKHE CBOMCTBa
(peakuuu THIPUPOBAHUS, TaIOTCHUPOBAHUS, THJpATallMM, OKUCJICHUS W

MOJIUMEPU3ALINH ), TIOTYUYEHHE U TPUMEHEHNE

Ankanuensl: Oytaawen-1,3 u wmetwiOyranueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakmus moimMepusarun). [lomydenrne CHHTeTHYeCKOTO

Kay4dyKa U pEe3UHBI

AJNKHWHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKUN Psil. AIICTHIICH —
NPOCTEHUIINI TpeACTaBUTENb AalKWHOB: COCTaB, CTpPOEHHE, (U3NYECKHEe U
XMMHUYECKUE CBOWCTBA (peakLUuu IMIPUPOBAHUS, FAIOTCHUPOBAHUS, THIpaTaL|H,

TOpEHHUsI), IOJTyUYEHHE U IPUMEHEHHE

Apenbl. benson: cocrtaB, cTpoeHue, (U3MYECKHME M XHMHYECKHE CBOMCTBa
(peakuuu raJoreHupoOBaHUsl U HUTPOBAHUS ), OJIyUYeHUe U npuMeHnenue. Tomyon:
cocTaB, CTpoeHHe, (HU3MUYECKHMEe M XUMHYECKHME CBOICTBa  (peaxiuu
raJIoTeHUPOBAaHUSI W HUTPOBAHUS), MOJIY4YEHHE M TpHUMEHEHHe. TOKCHYHOCTb
apeHoB. [eHeTHueckass CBs3b MEXAY YIVIEBOIOPOJAMHM, NPUHAIIESKAIIUMHU K

Pa3siIMIHBIM KJIacCaM
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3.4

3.5

3.6

[IpuponHbie UCTOUHUKH yTiIeBO0poioB. [IpuponHsblil ra3 u nomnyTHble HEQTIHBIE
ra3el. Hep1b u €€ mpoucxoxaenue. CriocoObl mepepaboTKu HEPTHU: MEPETOHKA,
KPEKUHT (TEPMHUYCCKUH, KaTaaUTUYCCKUil), muponu3. [IpomaykTel mepepaboTKu
HeTH, MX TPHUMEHCHHWE B IMPOMBIIUICHHOCTH U B ObITy. KaMeHHBINH yrojib u

NPOIYKTHI €T0 TIepepadoTKH
Kucnopoznconepskamnye opraHI4ecKiue COeANHEHHS

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHO U ATAHOJ: CTPOCHHE, (PU3NUECKUe
U XHMHYECKHE  CBOWCTBA  (peakmuu C  aKTUBHBIMH  METaJUIaMH,
raJIorTeHOBOJIOPOJIaMH, TOPEHHE), TpHUMEHEHHEe. BOoIOopomHBIE CBSI3U MEXKIY
MOJIEKYJIaMH CHUPTOB. JIeHCTBHE METAaHOJa M 3TaHOJA HAa OPraHHU3M 4YeJIOBEKa.
MHoroaToMHbIE CIIUPTHL. DTUICHIIUKONb U TIHMIIEPUH: CTPOCHUE, (PU3nYecKue u
XUMUYECKHE CBOMCTBAa (B3aUMOJEWCTBHE CO IIEJIOYHBIMH  METaJlJIaMH,
KaueCTBEHHAs peakllds Ha MHOTOATOMHBIE CHUPTHI). [leficTBME Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/Ie NIANEpHUHA U STUIICHITIMKOJIA

denoi: CTpOCHHUEC  MOJICKYIJIbI, (I)I/I3I/I‘ICCKI/IG N XHMHWYECKHE CBOMCTBA.

ToxcuunocTh penona. [Ipumenenue dhenona

Anpaerunpl ¥ KeToHbI. DopMabACTHI, alleTaIbACTH: CTPOCHUE, GU3HIECKUE U
XUMUYECKHE CBOMCTBA (PEaKIMU OKUCIEHUS M BOCCTAHOBJICHUS, KAYECTBEHHbBIC

peaxium), moJfyueHle U IpUMEeHEHUe

OnHOOCHOBHBIE TIpeneNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAs M yKCyCHas
KUCJIOTBI: CTpOEHUE, (PU3NYEeCKUe U XUMUYECKHE CBOMCTBA (CBOMCTBA, O0LIMEe 11
KJacca KHCIOT, peakius 53Tepu(UKaluu), TMOJIydYeHHE U IMPUMEHEHHE.
CreapuHoBasi U OJEMHOBAas KHUCIOTHI KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX

KHUCJIOT. MbljIa KaK COJU BBICIITNX Kap60HOBBIX KHUCJIOT, UX MOIOIIICC HeﬁCTBHe

Cnoxnble 3(puUpbl KaK MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. [MIIPONIU3 CIIOKHBIX
s¢upoB. XKupsel. ['uaponus xupos. Ilpumenenue xupoB. buonoruyeckas poib
KUPOB

VYrieBoabl: cocTaB, KiacCU(UKAILUs yIIEBOIOB (MOHO-, AM- U TOJHCAXapHIbI).
[mroko3a — TPOCTEHIIHMI MOHOCAaXapua: OCOOCHHOCTH CTPOCHHSI MOJICKYIIHI,
(u3nvecKre 1 XMMUIECKHe CBOMCTBA (B3anmozeiictue ¢ ruapokcuaoM menu(1l),
OKHCJICHHE aMMHUa4yHbIM pacTBopoM okcuja cepebpa(l), BoccraHoBieHHE,
OpO’keHUE TIIIOKO3bI), HAaXOXKICHHE B MPUPOJE, NMPUMEHEHHUE, OHOIornuecKas
posb. @otocunTe3. OpykTo3a Kak M30Mep ITIOKO3bl. Kpaxman u 1esmono3a Kak
npupogHble nonuMmepbl. CTpoeHue Kpaxmajaa M Le/Ultono3bl. Pusznyeckue U

XMMHUYECKHE CBOMCTBA KpaxMaia (IMIpojn3, KaueCTBEHHAs PEaKIMsl C HOJOM)

A3oTcozepxKalue OpraHu4eckue CoequHEHus
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1.1

1.2

1.3

1.4

1.5

AMUHOKHUCIIOTHl Kak aMQoTepHble opraHudeckue coeauHeHus. dusmueckue u
XMMHUYECKHE CBOMCTBa aMMHOKUCIOT (Ha MpuMepe miuiuHa). buonornueckoe

3Ha4Y€HHUE aMHUHOKHCIOT. IlenTuapl

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuuHas,
BTOPUYHAs U TpETHYHAs CTPyKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:

TUIPOJIN3, I€HATypallysl, KaYeCTBEHHbIE pEeaKIIMK Ha OeTIKn
BrIicokOMONEKyISIpHBIE COETUHEHNS

OCHOBHBIE TIOHSITUS XWMHHM BBICOKOMOJICKYJISIDHBIX COEAMHEHUIH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIMMEPU3ALUU, CPEAHSS MOJICKYIISIpHAs
Macca. OCHOBHBIE METO/Abl CHHTE3a BBICOKOMOJICKYISPHBIX COCAMHEHUN —

MnoJImMepu3anua U IMOJIMKOHACHCAIA

9KCHepI/IMeHTaHLHHC METOABI HU3YUCHUA BCIICCTB HU HX npeBpameHI/Iﬁ:
O3HaKOMJICHHUEC C 06p331_[aMI/I IIPUPOAHBIX U MCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay41yKOB. HOJ’Iy‘ICHI/Ie CHUHTCTUYCCKOI'O KaydyKa U pC3UHLbL

HpOBepHeMLIﬁ IJEMEHT COACPKAHUA

TeopCTI/IHGCKHe OCHOBBI XUMHH

XUMHUYECKUM d1eMeHT. AToM. Slapo aTtoMa, M30TOMBI. DJIEKTPOHHAs 000J0YKa.
DHEpPreTUYeCKUe YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-AIIEMEHTBHI.
Oco0GeHHOCTH pacIpeesieHHs 3JEKTPOHOB MO OpOUTAISAM B aTOMax 3JEMEHTOB

MEPBBIX YETHIPEX MEPHOAOB. DINEKTPOHHAS KOH(PUTYpALHs aTOMOB

ITepuognueckuii 3akoH u [lepuonnueckas cuctemMa XxuMuaeckux aneMeHTos J[. 1.
MengeneeBa. CBsA3b NEpUOIUYECKOrO 3akoHa U llepumonmueckoil cUCTEMBbI
xumuyeckux anemeHToB J[.MI. MeHaeneeBa ¢ COBPEMEHHON TEOPHUEN CTPOCHHUS
aToMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XHMHYECKHUX DJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX W CJOXKHBIX BEHIECTB MO TPYIIaM MU MEPUOaM.
3HauYeHUE NMEPUOINYECKOTO 3aKOHA B PA3BUTUN HAYKU

Crpoenune BemecTBa. XUMHYECKash CBSI3b. Buabl XUMHYECKOH  CBSI3U
(KoBaJleHTHasT HEMOJsIpHAsT W TIOJSpHAs, HMOHHAsA, MeTauimdeckas). HoHsr:
KaTUOHBI U aHUOHBI. MeXaHU3Mbl 00pa30BaHusl KOBAJICHTHOM XUMHUYECKOU CBS3U
(0OMEHHBIN U TOHOPHO-aKUENTOPHBIN). BogopoaHas cBsi3b

BaneHTHOCTS. 3J'IeKTpOOTpI/II_IaTeJ'ILHOCTL. CreneHb OKUCICHUS

BemecTtBa MOJICKYJISIDHOTO U HEMOJICKYJIAPHOIO CTPOCHUH. 3aKOH IOCTOSHCTBA

COCTaBa BCHICCTBA. Tumer KPpUCTAJNIMNICCKUX peH_IéTOK. 3aBHCHUMOCTL 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 THUIA KpUCTAUIMYECKOW peméTku. I[loHsaTHE O aucnepcHbIX
cucreMax. McTuHHBIE M KOJUIOMJHBIE PacTBOPBL. MaccoBasi 10Jis BEIIECTBA B
pacTBope

Knaccudukarus HEOPraHNYeCKUX COCIMHECHUM. Homenknarypa

HCOPraHMYCCKHUX BCUICCTB

Xumuyeckass ~— peakuus.  Kmaccudukanus — XUMHUECKMX — peaknuii B
HEOPraHWYECKOW M OPraHUYECKOM XMMHUHU. 3aKOH COXPAaHEHHUsI MAacChl BELIECTB,

3aKOH COXpaHEeHMsI U MIPEBPALLEHUS SHEPTUN TPU XUMHUUECKUX PEaKLUAX
CKOpOoCTh peakiyy, €€ 3aBUCUMOCTb OT pPa3JIM4HbIX (PAKTOPOB

OOparumble peakiud. XUMHUYECKoe paBHOBecue. DakTopbl, BIUAIONIME HA

COCTOsAHME XUMHUUYecKoro pasHoBecus. [Ipunnun Jle Hlarense

Onexkrponurnyeckas auccounanusa. CunbHble M cialble anekTponauTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHUCJIAs, HEWTpajbHas, LieJo4yHas. Peakiun

WOHHOI'0 0OMEHa
OKHCITUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEaKIIUN
Heoprannueckas xumust

Hemerainel. Ilonoxenne nHemertamioB B [lepuonnueckoil cucreMe XUMHYECKUAX
anemenToB JI.M. MenneneeBa u 0coOEHHOCTH CcTpoeHMsI aToMoB. dusnueckue
CBOMCTBA HEMETAJLJIOB. AJIJIOTPOIUSI HEMETAJIJIOB (HA MPUMEpE KUCIOPOa, CEPHI,
docdopa u yrepona)

XUMHUYECKHE CBOWCTBA BaKHEWIIMX HEMETAIJIOB (TaloreHOB, CEpbl, a30Ta,
dochopa, ymrepoma W KpeMHHUS) HM = UX  COeAMHEHUH  (OKCHIIOB,
KHUCJIOPOJCOAEPKAIIUX  KHUCJIOT, BOJOPOIHBIX coenuHeHuil). I[Ipumenenue
BAKHENIINX HEMETAJUIOB U UX COCIUHEHUN

Mertannsl. Ilonoxenune wmertamnoB B Ilepuoanueckoil cuctemMe XUMHUYECKUX
sanemenToB J[.1. MenneneeBa. OCOOEHHOCTH CTPOEHUS ANIEKTPOHHBIX 000I0UEK
aroMoB MeTaiioB. O6mue gundyeckue cBoicTBa MeTauioB. CIulaBbl METAIIOB.

DNEKTPOXUMUYECKHUN Psi/i HAIPSDKEHUN METalJIoB

XVWMHYECKHE CBOWCTBA BAXHEHIIMX METAUIOB (HATPUHM, KaJIWid, KaJbIIWH,
MarHuii, aJIFOMHHUN, IIHHK, XpOM, Kele30, MeIb) U HX coeamHeHuid. OOmiue
CrocoOBI MoNTyueHus: MeTaiuioB. [I[puMeHeHre MeTaioB B OBITY U TEXHUKE
I'eneTnueckas CBsI3b HEOPraHUYECKUX BEIIECTB, MPUHAAJICKAIIUX K PA3TUUHBIM
KJIaccaM

XUMHS U )KU3Hb

Ponp xummum B oOecrneueHUU BI(OJIOI‘I/I‘-IGCKOI\/’I, 3HepFeTquCKOﬁ U IHIIEBOH
6630HaCHOCTI/I, Pa3sBUTHU MCAWLIUHBI. Ilonsatue o HAay4YHbIX MCTOHaX IIO3HAHUA

BCIICCTB U XUMHNYCCKUX pCaKHI/II\/’I
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[Ipencranenuss 00 OOMMUX HAYYHBIX MPUHIUIIAX MPOMBIILICHHOTO MOIYyYCHHS
BLKHEMIIMX BEUIECTB. UENOBEK B MHpE BELIECTB U MAaTepHaJIOB: BAKHEUIIME
CTPOMTEIIbHBIE MaTepualibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpacKH, CTEKJIO,
KepaMHuKa, marepuaibl I JJIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U
MUHEpaJIbHBIE YIOOpEeHUS

XuMHusT W 370pOBhE YEIIOBEKA: TPaBWIA HCIOIB30BAHUS JIEKAPCTBEHHBIX
MperaparoB, MpaBuiIa 6€30MacHOTO UCITOF30BaHUS TIPENapaToB OBITOBON XUMUU

B IIOBCEIHEBHOM KU3HU
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