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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.



11 KVIACC

HaumeHoBaHue pa3aesioB U TeM
Ne n/m
NMPorpaMmbl

Pasznen 1. TeopeTnueckne 0OCHOBbI XUMUH

Crpoenue atomoB. [leprogunueckuii 3akoH
1.1 u [leprognueckas cucteMa XuMHYECKHUX
anemenToB JI. 1. Mennaeneera

{9 Crpoenue Bemectsa. MHOrooopasue
' BEIIECTB

1.3 XUMHUYECKHE PEAKIIUN
Hroro no pasnemny

Pa3znes 2. Heopranuveckass Xumust
2.1 MerTannbl
2.2 Hewmerannbt

53 CBsI3b HEOPraHUYECKMX ¥ OPraHMYECKUX
' BEIIECTB

Hroro no pazneny

Pa3gen 3. XumMus ¥ JKU3Hb

3.1 XHUMHUS U KU3Hb

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

KoanuyecTBo 4yacoB

Bcero

13

17

34

KoHTpoJbHBI
e padoTbI

[MpakTnyecku
e pabdoTbI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypcbl



11 KVIACC

KosuvecTBo yacoB DJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoxa KoHTpoJbHBI IIpakTHYecKkHu
n/n Bcero U3yYeHUs 00pa3oBaTeJIbHbI
e padoThI e padoThI
e pecypchl
XUMHAYECKUM 2TIEMEHT. ATOM.
1 0 0 02.09.202
DNeKTpoHHAas KOH(QUTYpAIHs aTOMOB 5
[Tepuognueckuii 3akoH u [lepnonnueckas
cucTeMa XuMHU4YecKux snemeHToB /. 1.
. 1 0 0 09.09.202
MeHnneneeBa, X CBSI3b C COBPEMEHHOM 5
TEOpUEH CTPOCHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHYECKHX JICMECHTOB M X COCIMHCHUI
10 TPYyIIIIaM U IepruoiaM. 3HAYECHUE
by P 1 0 0 16.09.202
MEePUOANYECKOTO 3aKOHA U CUCTEMBI 5
xuMmuueckux snementoB /.M. Menaeneena
B Pa3BUTUU HAyKU
Crpoenue BemniecTBa. XUMHUUYECKas CBS3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 0 0 23.09.202
KOBaJICHTHOM CBs3U. BojgopoaHas cBsi3b 5
BaneHTHOCTb. DIEKTPOOTPULIATETEHOCTb.
Crenenb okucieHus. Bemecra
1 0 0 30.09.202
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO 5
CTPOCHHS
[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
VicTuHHBIE U KOJJIOUIHBIE PACTBOPBI. 1 0 0 07.10.202
MaccoBas 1011 BEHeCTBa B pacTBOpe 5



10

11

12

13

14

Knaccudukanust 1 HomMmeHKkIaTypa
HEOPraHWYECKUX COCIUHEHHUII.
['eneTnyeckas CBsI3b HEOPTaHUUECKUX
BEILIECTB, Pa3JIMYHBIX KJIACCOB

Knaccudukarms XuMHIeCKUX peaxifii B
HEOPraHWYECKON U OPraHU4EeCKOW XUMUMU.
3aKOH COXPaHEHHs MacChl BELIECTB; 3aKOH
COXPaHEHUs U NPEBPAILEHUS DHEPTUH IIPU
XMMHYECKUX PEAKIUAX

Ckopoctb peakunu. OOpaTUMbIe PEaKIHH.
XHUMHUYECKOE PAaBHOBECHUE

[TpakTuueckas padbora Ne 1. «BausHue
pa3nu4YHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON pEaKIIUn»

DNEeKTPONUTUYECKAS TUCCOIHALIMSL.
[Tonstre o BogopoaHom nokasarese (pH)
pactBopa. Peakiiu noHHOTO 0OMeHa.
l'uaponu3 opranuyeckux u
HEOPraHUYeCKUX BEILECTB
OKHCAUTENBEHO-BOCCTAHOBUTEbHBIE
peakuuu. [lonarue o0 snexTponuse
pacriaBoB U pacTBOPOB COJIEi

KontpomnsHnas pabota mo pasaerny
«TeopeTnueckre 0OCHOBbI XUMUW»

Mertaiuibl, X OJIOKEHUE B
[Teproguyeckol cuCTEME XUMHYECKUX
anemenToB J[. 1. Menaeneera u

14.10.202
5

21.10.202
5

11.11.2025

18.11.202
5

25.11.202
5

02.12.202
5

09.12.202
5

16.12.202
5



15

16

17

18

19

20

21

22

0COOEHHOCTHU CTpOCHUS aTOMOB. O01IIHE
¢bu3nyeckue CBOIICTBa METAIOB

CrinaBel METaJLIOB. DJIEKTPOXUMUYECKUI
PsI HAPSKEHUM METaJUIOB

XUMHYECKHE CBOIICTBA BaKHEHIIINX
METaJJIOB (HATPHii, KaJauil, KalbluH,
MarHui, aJIIOMUHUIN) U UX COCTMHEHUN

XHUMUYECKHE CBOMCTBA XpOMa, MEIH U MX
COETUHEHUN

XUMHYEeCKHE CBOMCTBA IIMHKA, JKejIe3a U
UX COCIMHEHHUH

[Tpaktuueckas padora Ne 2. "Pemienue
AKCIEPUMEHTAJIBHBIX 331a4 110 TEME
«Meramibm»"

Hemeraibl, ux mojokeHue B
[lepuonuueckoii cucTeMe XUMHUYECKUX
anemenToB /1. 1. MeHnaeneeBa u
0COOEHHOCTHU CTPOCHHUSI aTOMOB
®u3nYeCcKue CBOKMCTBA HEMETAIIIOB.
Annotponusi HeMeTaIIoB (Ha mpuMepe
KHCIopona, cepsl, hochopa u yrmepona)

XHWMHYECKHE CBOWCTBA raJOT€HOB, CEPBI U
UX COCTMHEHHUH

23.12.202
5

30.12.202
5

13.01.202
6

20.01.202
6

27.01.202
6

03.02.202
6

10.02.202
6

17.02.202
6
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24

25

26

27

28

29

30

31

XUMHYECKHEe CBOMCTBA a30Ta, pocdopa u
HUX COeOUHEHUN

XUMHYECKHE CBOKCTBA YITIEPOAA, KPEMHUSA
U UX COeOUHEHUN

[IpuMeHeHre BaXKHENUIINX HEMETAJUIIOB U
UX COENUHEHUN

O06001IeHrEe 1 cUCTEMAaTH3AIU 3HAaHUI 110
teme «HeMeramiel»y. Berauciaenus mo
YPaBHCHHSIM XMMUYCCKUX PEAKIIUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemienue
AKCIIEPUMEHTAJIbHBIX 3aa4 110 TeMe
"HemeTtauiel'"»

KonTponbhas paboTa 1mo remam
«Metame»y 1 «HeMmetamien)

Heoprannueckue u opraHu4eckue
kucioTel. Heoprannueckue u
OpraHU4eCKHE OCHOBAHHUS

AmMpoTepHble HeOpraHMYeCcKHe U
OpraHMYecKHe coelnHeHus. [ eneTnueckas
CBSI3b HEOPTaHUUECKUX U OPTaHUYECKUX
BELIECTB

Pone xuMmuu B o0ecrieueHnu
AKOJIOTUYECKOU, SHEPTreTUYECKOU U

24.02.202
6

03.03.202
6

10.03.202
6

17.03.202
6

31.03.202
6

07.04.202
6

14.04.202
6

21.04.202
6

28.04.202
6



MUIIEBON O€30MaCHOCTH, Pa3BUTHH
MEIUIMHBI

[IpencraBnenus o0 OOIMX HAYUHBIX

32 IIPUHIMIIAX POMBIIIEHHOTO MOy4YEHUs 1 0 0 05.05.202
BaYKHEHIIINX BEIIECTB 6

33 UYenosek B MUpPE BELIECTB U MAaTEPUAIIOB 1 0 0 12.05.202
6

34 XuUMUA U 30POBbE YEIIOBEKA 1 0 0 19.05.202
6

OBILEE KOJIMYECTBO YACOB I1O

[NPOI'PAMME 34 2 3



ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOMH OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KITACC

Kon
NpoBePsieMOro
pe3yabrara

1

1.1

1.2

1.3

1.4

IIpoBepsieMble MpeIMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpPeIHero 001ero 00pa3oBaHusA

TeopeTndeckre 0OCHOBBI OPraHU4eCKOM XUMHUH

ChopMHupOBaHHOCTH MPEICTABICHHA O XUMHUYCCKON COCTABIISIONICH
€CTECTBEHHOHAyYHONW KapTUHBI MHpA, POIM XMMHHU B TO3HAHUHU
ABIICHUN TpUpoAbl, B (OPMUPOBAHUU MBIIIICHUS U KYIBTYpbI
JUYHOCTH, €€ (YHKIMOHAJIbHOW TPaMOTHOCTH, HEOOXOAMMOM IS
pelIeHUs] TPAKTUYECKUX 3a/lad U IKOJIOTHYECKA OO0OCHOBAaHHOTO

OTHOLIEHUS K CBOEMY 3/I0POBbIO U IPUPOAHOU Cpejie

Biagenune cucreMod XMMHYECKHX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATrAI0IINE HIOHSITHS (Monekymna, BaJICHTHOCTD,
AIIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHHS, XMMHUYECKas CBS3b,
MOJIb, MOJISIPHAsE Macca, MOJSIpHbIH OOBEM, YIVIEPOJHBIA CKEJeT,
(byHKUMOHANBbHAS ~ TpyINa, paguKkan,  HM30MEepus, H30MEepHl,
TOMOJIOTHYECKUI PpsAJl, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- H
a30TCOJepKALNE COCTUHEHUs, OMOJIOrMYECKN aKTHBHBIE BEILECTBA
(YrneBopbl, JKUPBI, OCIIKH), MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIUHEHMSI); TEOPUU M 3aKOHBI (Teopus
XMMHUYECKOTO CTPOEHMs opraHmdeckux BemecTB A.M. bytneposa),
3aKOHOMEPHOCTH, CHUMBOJINYECKHH SA3BIK XMMUH, (paKTOIOrHMUECcKue
CBEJCHMS O CBOMCTBAaxX, COCTaBe, IIOJYyYEHUU U OE30MacHOM
UCIIOJb30BaHUM BAKHEHMIIMX HEOPraHWYECKMX W OpraHMYeCcKuX

BCIICCTB B 6BITy n HpaKTquCKOﬁ ACATCIIbHOCTH YCJIIOBCKA

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ BBISABJIATH XAPAKTCPHBIC IIPHU3HAKU
HOHHTI/IP'I, YCTaHaBJIMUBATb Hux B3aUMOCBA3b, HCIIOJIBb30BAaThb
COOTBCTCTBYIOIIUC IIOHATHA IIPH OIMMCAHHMKU COCTaBa, CTPOCHUA U

MPEBPALLIECHUI OPraHUYECKUX COCTMHEHUI

c(hOpMHUPOBAHHOCTh YMEHUHN UCHOIb30BATh XMMHUUECKYIO CUMBOJIUKY
JUISL COCTAaBJIEHUSI MOJEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEHHOW) ¢GOopMyn OpPraHMYeCKUX BEIIeCTB M YpaBHEHHA
XUMHUYECKUX  pEakUWid,  WM3rOTaBIMBaTh  MOJEIM  MOJEKYJ
OpPraHMYeCKUX BELIECTB Ui WUIIOCTPAlUU UX XHUMHYECKOTO M

MMPOCTPAaHCTBCHHOTO CTPOCHUA



1.5

1.5

1.6

2.1

2.2

23

24

3.1

ChopMupOoBaHHOCTP YMEHUN yCTaHaBIMBAaTh IPUHAAIEKHOCTD
M3YyYEHHBIX OPraHMYECKHX BELIECTB IO UX COCTaBY M CTPOEHUIO K
onpenen€éHHOMY Kjaccy (Tpynme) COeAMHEHUH (yIIeBOAOpPOJbL,
KHCJIOPOJ M a30TCOAEPKAINE COCAVHEHHUS, BBICOKOMOJIEKYIISPHBIE
COeIMHEHMs), JaBaTb UM Ha3BaHUA [0 CHCTEMaTHYECKOU

HoMmeHkiatype (IUPAC)

CdhopMupoBaHHOCTH YMEHUS ONPENCIATH BUIBI XUMUYECKOW CBS3H B

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

ChopMHpPOBAaHHOCTh YMEHHUS TPUMEHSTH: TIOJOXKEHUS TEOpUHU
CTpoeHMs oprannueckux BemectB A.M. bytieposa ans 00bsicHeHUs
3aBHCHMOCTU CBOMCTB BEILECTB OT MX COCTAaBa U CTPOCHUS; 3aKOH

COXpaHCHU MACChI BCUICCTB

VYreBomopoael.  Kucinoponcoaepkamme ©  a30TCOACPIKAIINE
OpraHWYECKHE COSTMHEHUS. BHICOKOMOICKYIISIPHBIC COCTUHEHUS
CdhopMupOoBaHHOCT, yYMEHHN NPUBOIUTH TPUBHUAILHBIC HA3BAHHS
OTJENIbHBIX OPraHMYECKUX BEUIECTB (ITHIICH, IPOMWICH, alleTHIICH,
ATUJICHIJIMKONb, TIHICPHUH, (eHoN, (HopMaslbIeTu ], aleTalbIerul,
MypaBbHUHAs KHCJIOTA, YKCyCHasi KHCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTCapHHOBAsl KHCIIOTA, IIIOK03a, (PyKTO3a, Kpaxmall, MeJUTFI03a,
TJTUIIHH)

ChopMHUpOBaHHOCTh YMEHHI XapakTepu30BaTh COCTaB, CTPOCHUE,
¢buznyecKkue U XUMUYECKHE CBOWCTBA TUIIMYHBIX IPEICTABUTENICH
Pa3IMYHBIX KJIACCOB OPraHWYECKHX BEIIECTB (METaH, 3TaH, STHJICH,
MpOMWIIEH, ameTwieH, Oyraauen-1,3, metunOyraauen-1,3, OeHzodn,
METAHOJ, dTaHOJ, ATHJIECHIJIUKOIb, TITUIEPUH, (EHOI, alleTalbIeTU/I,
MypaBbUHAs U YKCYCHasi KHUCJOTHI, TJIFOKO3a, KpaxMmal, LeJUT03a,

aMUHOYKCYCHAasl KHCJIOTA)

ChopMUpPOBaHHOCTh YMEHHSI WILTFOCTPUPOBATh TEHETUYECKYIO CBSI3b
MEXJy THIHYHBIMH  TPEACTABUTEISIMH  PA3JIMYHBIX  KJIACCOB
OPraHWYECKHX  BEIIECTB  ypPaBHEHUSMU  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIUI C UCIONB30BAHUEM CTPYKTYPHBIX (hopmyr
ChopMupOBaHHOCT, ~ YMEHHS ~ XapaKTepu30BaTh  HCTOYHHUKH
YIJIEBOAOPOAHOTO ChIPhsSl (HEDTh, MPUPOIHBIN Ta3, Yroib), CHOCOOBI
UX TepepaboTKM ¥ TPAKTUYECKOE TPUMEHEHHUE MPOIYKTOB
nepepaboTKH

XUMHS U KU3Hb. PacuéThl

ChopMHpOBAaHHOCTh yYMEHHH BIAAETh CHUCTEMOH 3HaHHH 00

OCHOBHBIX MCTOAAX HAYYHOI'O IO3HAHUWA, HUCIIOJIB3YCMbIX B XUMHU



3.2

3.3

34

3.5

3.6

11 KVIACC

NP M3yYCHWH BEIIECTB W XUMHUYECKHUX SIBICHUH (HaAOIIONCHHE,
U3MEpPEeHHE,  DKCHEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIb30BaTh
CUCTEMHbIE XHMHMUYECKHWE 3HaHMUS [UIsl TPUHATHS PELICHUNA B
KOHKPETHBIX )KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEILIECTBAMHU U MX
MIpUMEHEHUEM

CdopMupoBaHHOCTh yMEHHH COOMIOMATh TpaBUiIa TOJIH30BAHUS
XUMHYECKOW TOCYNON U JIa0OpaTOpPHBIM OOOPYIOBAaHHEM, a TaKKe
mpaBwiia  OOpaimieHHss C  BelmeCTBAMHU B COOTBETCTBUU  C
WHCTPYKUUSMU 110 BBIMOJIHEHUIO JIa0OPaTOPHBIX XUMHUYECKUX

OITBITOB

ChopMHpOBaHHOCTh ~ YMEHHWH  IUIAHHUPOBAaTh W BBINOJIHSATH
XUMHUYECKUM SKCHEPUMEHT (IIPEBPALLEHUSI OPraHUYECKUX BEIIECTB
IIPU HArpeBaHUM, IIOJYyYECHHE JITWICHA U H3Y4YEHUE €ro CBOMCTB,
KAQueCTBCHHBIC pEaKIMU OpPraHWMYCCKUX BEIIECTB, JCHATYpalus
OEJIKOB MpPU HATPEBAHHH, IBETHBIC PEAKIIUH OCIKOB) B COOTBETCTBUU
C TMpaBWJIaMH TEXHUKH O€30MAaCHOCTH TMpH OOpalleHuu ¢
BEIIECTBAMH U J1a0OpaTOpHBIM 000pYAOBaHHEM; IPEACTABIATH
pe3ysibTaThl  XMMHYECKOTO  OJKCIepuMeHTa B  (opMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX PEAKIU ¥ (OPMYIHUPOBATH BHIBOJIBI

Ha OCHOBE ATUX PE3YIIBTATOB

ChopMupoBaHHOCTP ~ YMEHHUH  MPOBOAWUTH  BBIYMCICHUS IO
XMMHUYECKUM YpaBHEHHSIM (Macchl, 00b&Ma, KOJMYECTBa MCXOIHOTO
BEIIeCTBA MM NPOAYKTa PEaKLUH 0 H3BECTHBIM Macce, 00bEMY,

KOJIMYECTBY OIHOTO M3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIUN)

ChopMupoBaHHOCT, ~ YMEHUIl ~ KPUTHYECKH  aHAJIM3MPOBATH
XUMHUYECKYI0 HMH(OpMaIUIO, MOITy4aeMyl U3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBoii HHGOPMAIUH, ceTh IHTEpHET U APYTHE)

CdhopMupoBaHHOCT, YMEHUH COOJOMATh TIPaBHUJIA JKOJIOTHUYECKH
1[eIecCO00pa3HOTO MOBEACHHS B OBITY M TPYAOBOHM NEATEIHHOCTU B
LENSIX COXPAHEHHUSI CBOETO 3[0POBbS U OKPYXKAIOUIEH MPHUPOTHON
Cpelbl, 0CO3HABaTh OMACHOCTh BO3ICHCTBHS Ha KMBBIE OPraHU3MBI
ONpeNEeEHHBIX  OPTaHMYECKHUX  BEIIECTB, TOHUMAs  CMBICT
nokazarenss [IJIK (mpeaenbHO  [OMYyCTUMOM  KOHLEHTpAIUK),
MOSICHATH Ha MpHUMEpax CrIOCOObl YMEHBIIECHUS U MPEIOTBPAICHUS

HUX BpCIHOTO BOS,Z[CP'ICTBHSI Ha OpraHu3Mm 4YcCJIOBCKa



Kon

MPOBEPSIEMOT0

pe3yJbTara
1

1.1

1.2

1.3

1.4

IIpoBepsiemble nMpeIMeTHbIE Pe3y/IbTAThl 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI CpPeIHero 001ero 00pa3oBaHus

Teoperndeckre OCHOBBI XUMUH

Bnagenue cucremMoil XMUMHUYECKHX 3HAHUM, KOTOpas BKJIKOYAECT:
OCHOBOTOJIATAlONIME  MOHATUS (XMMHUYECKUH  3JIEMEHT, aToM,
SNIEKTPOHHAs 000JI0YKa atoMma, S-, p-, d-DIEKTPOHHBIE OPOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJIECHTHOCTb, JIEKTPOOTPHULATEIBHOCTD,
CTENEHb OKHUCJICHHS, XMMHYECKasl CBS3b, MOJb, MOJIApHAs Macca,
MOJISIPHBIA 00BEM, KpHCTaUIM4ecKas penIéTka, TUIbl XUMHUYECKHX
peakiuit (OKHCTUTENbHO-BOCCTAHOBUTEIBHEIE, 3K30- u
SHAOTEPMHUYECKHE, pEaKIMh  HOHHOrO  OOMEHa),  pacTBOp,
ANEKTPOJIMTBI, HEAICKTPOJIUTHI, SJIECKTPOJUTHYECKAS TUCCOLMALMA,
OKHCIIMTENb, BOCCTAHOBUTEINb, CKOPOCTh XHWMHUYECKOM pEAKLHH,
XMMHYECKOE  paBHOBECHE); TEOPHUM M  3aKOHBl  (Teopus
ANEKTPOJIMTHYECKON aucconumanuu, Ilepuonnueckuii 3axkon [[.U.
MeHaeneeBa, 3aKOH COXpPAaHEHHS  MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, (AKTOIOTUYECKUE CBEICHUS O
CBOICTBaX, COCTaBe, IMOJYyYEHHH M OE30MacHOM HCIIOIb30BAHUU
BOKHEUITUX HEOPTaHWYECKUX BEIIECTB B OBITY U TMPAKTHIECCKOU

JACATCIIBHOCTHU YCIIOBCKA

ChopMupoBaHHOCTh YMEHHI BBISBISTH XapaKTEpPHbIC NPU3HAKUA H
B3aUMOCBSA3b WM3YUYEHHBIX IIOHATUH, IPUMEHATH COOTBETCTBYIOLLHE
MOHATUSA IIPU OIUCAHUM CTPOCHUSA U CBOMCTB HEOPraHUYECKHUX
BEUICCTB M MX IPEBPALICHUN; BBIABIATh B3aMMOCBA3b XMMHYECKUX
3HaHUHI c MOHATUAMM M TPEACTABICHUSAMU  JPYIUX

CCTCCTBCHHOHAYYHBIX MPCIMCTOB

BnaneHHe OCHOBHBIMU MCTOAaMH HAYYHOI'O IIO3HAHHWA BCHICCTB U
XUMHUUYECKUX SBICHUU (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, ISKCIICPHUMCHT,

MOJICITUPOBAHUE)

CdopMHpOBaHHOCTh YMEHHUI ONpENeNiaTh BaJCHTHOCTh U CTEMCHb
OKHUCJICHUSI XHMHWYECKUX DJJEMEHTOB B COCIWHEHUSX Pa3IUYHOIO
cocTaBa, BHJ XHMHYECKOW CBs3M  (KOBAJICHTHas, WOHHAs,
MeTaIn4decKas, BOJIOPOZHAs) B COCIUHCHHUIX, THII
KPUCTAJTMYECKOM PEIIETKH KOHKPETHOTO BeIIecTBa (aTromHas,

MOJICKYJIsIpHas, MOHHas, MGT&J’IJ’H/I‘-IGCK&SI)



1.5

1.6

1.7

1.8

1.9

1.10

2.1

2.2

CdopMHpOBaHHOCTh YMEHUHN ONPENENSTh XapaKTep Cpe/ibl B BOJAHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHUN

ChopmMupoBaHHOCTH ~ yMEHHS  KJIAacCH(PUIMPOBaTH XUMHUYECKUE
peakiMM 1O  pPa3NUYHBIM TpU3HAKaM (YUCIy UM COCTaBy
pearupyromux BeleCTB, TEMI0BOMY 3QPEKTy peakiuu, U3MEHEHUIO
CTENIeHEeW OKUCJIEHMs 3JEMEHTOB, OOpPaTUMOCTH PEaKLUHU, Y4aCTHIO

KaTaiu3aropa)

ChopMupOBaHHOCTh YMEHHH COCTABISTh YpPaBHEHHS PpEaKIHUid
pPa3IMYHBIX THIIOB, IIOJHBIE M COKpAUIEHHBIE YPABHEHUS DPEaKLUU
MOHHOTO OOMEHAa, YUYUTHIBas YCIOBHs, MPH KOTOPBIX ATH pPEaKIUU
UIYT 10 KOHLA

CdopmupoBaHHOCTH YMEHUI MIPOBOJUTH peakuu,
MOJTBEPKAAKOLINE Ka4eCTBEHHBIN COCTaB Ppa3JInYHBIX
HEOPraHWYECKUX BELIECTB, PACIIO3HABaThb ONBITHBIM IIyTEM HOHBI,

MNPUCYTCTBYIOIIUC B BOOAHLIX paACTBOPAX HECOPIraHNYCCKUX BCIUICCTB

ChopmupoBaHHOCTD yMEHUHI pacKpbIBaTh CYILIHOCTb
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuin IIOCPENCTBOM

COCTAaBJICHUS AJIEKTPOHHOTO OajaHca dTUX peakuuit

CdopMupoBaHHOCTh YMEHUI OOBSICHATH 3aBHCHUMOCTH CKOPOCTHU

XUMHUYECKOHN peaklMy OT pa3inyHbIX (PaKTOpOB

ChopMUPOBAaHHOCT, yMEHUH OOBACHITH XapaKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3ACHCTBUSA

(mpuntun Jle [larense)
OO01mas 1 HeopraHu4ecKas XUMHUS

CdopmupoBaHHOCTh YMEHUN pacKpwiBaTh cMbIca [lepuoandeckoro
3aKOHa JIL.A. Menneneena H JIEMOHCTPHUPOBATh ero
CHUCTEMaTU3HUPYIOIIYI0, OOBACHUTEIBHYIO W MPOTHOCTHYECKYIO
byHKIIH

ChopMHpOBAaHHOCTE  YMEHUH  XapaKTEepH30BaTh  AJICKTPOHHOE
CTPOCHME aTOMOB XUMHUYECKMX J3JIEeMEHTOB 1—4 mepuoaoB
[Tepunonnyeckoit CHUCTEMBl  XHMHYECKHX  d3j1eMeHTtoB  JI.H.
MenpeneeBa, UCIONB3ysd TOHATHS  «S-, p-, d-DIEKTPOHHBIC
opOUTaNNY, «IHEPTreTUICCKUE YPOBHIY, OOBACHITH 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB XMMHMYECKHMX DJIEMEHTOB UM MX COCIMHEHHUH IO
neppogaM u rpynnam Ilepuonmyeckoil CUCTEMBI XMMHYECKUX

anemenToB J[.11. Menaeneera
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24

2.5

2.6

2.7

2.8

CdopmHpoBaHHOCTh YMEHUH XapaKTepu30BaTh (OMHUCHIBATh) OOIIKE
XUMHYECKHE CBONCTBA HEOPraHWYECKUX BEIIECTB Pa3JINYHBIX
KJIACCOB, ITOATBEPKIATH CYIIECTBOBAHUE TEHETUUECKOU CBA3U MEKIY
HEOPraHMYeCKUMH  BEIleCTBaMHM  C  [IOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHNYICCKUX peaKuHﬁ

CdopMHpOBaHHOCTh yYMEHMH yCTaHABIMBATh IMPUHAMIEKHOCTD
HEOPraHWYECKUX BELIECTB 10 MX COCTaBYy K ONPEIEIEHHOMY KJacCy
(rpymnme) coequHeHui (IPOCThIE BEIECTBA — METAJJIbl M HEMETAILIbI,

OKCHABI, OCHOBAaHHA, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUBI, COJ'II/I)

ChopMHpOBaHHOCTh ~ YMEHHH  HCHONB30BATh  XUMHYECKYIO
CUMBOJIMKY JIJISl COCTaBJIICHUS (OpPMYyJ BEIIECTB W YPaBHEHUH
XUMUYECKUX peakuuit, cucteMarudeckyo HomeHkaarypy (IUPAC) u
TPUBUAIBHBIE HA3BaHMs OTICIBHBIX HEOPTaHMYECKHX BEIICCTB
(yrapHbelii Ta3, YyDIGKHCIBIH Ta3, aMMHUaK, TaméHas W3BECTh,

HeraméHasi U3BeCTh, MUThEBAsl CO/la, MUPUT U IPYTHE)

ChopMHUpPOBaHHOCTh YMEHHUH XapaKTepHU30BaTh (ONMUCHIBAThH) 00IIHE
XUMHUYECKUE CBOWCTBA HEOPTaHWYCCKUX BEIICCTB PA3IMIHBIX
KJIACCOB, MOJTBEPKIATh CYNIECTBOBAHUE TEHETHUECKOU CBS3U MEKITY
HEOPraHMYECKMMH  BEIIECTBAMH C  [OMOIIbIO  YpaBHEHUI

COOTBETCTBYIOIIUX XUMHNYECKUX peaKI_II/Iﬁ

ChopMupoBaHHOCT ~ YMEHMHM  IUIAHUPOBaTh U BBINOJHSATH
XUMHUYECKHI SKCIEpUMEHT (pa3fioKeHHe IEepOKCcHIa BOJIOpoJa B
IOPUCYTCTBUM  KaTalu3aropa, OIpPEIEIIEHUE CpeAbl PAaCTBOPOB
BEIIECTB C TIOMOULIbIO YHHMBEPCAJIBHOTO HHIUKATOpa, BIMSIHUE
pasInYHbIX (PAKTOPOB HA CKOPOCTh XMMMYECKOH pEaKlnu, peakluu
MOHHOTO 0OMEHa, KauyeCTBEHHbIE peaKIMM Ha Cyib(ar-, KapOoHaT- U
XJIOpUI-aHHOHBHI, Ha KaTHOH aMMOHWUS, perieHue
HKCIIEPUMEHTANIBHBIX 3a/a4 1o TemaM «Metamuisl»y u «Hemeramibn)
B COOTBETCTBUM C IpaBWJIaMH TEXHUKH O€30MaCHOCTH HpHU
oOpallleHuu C BeUlecTBaMH M JIaOpaTOpHbIM O0OpPYIOBaHUEM;
NPEACTaBIATh PE3YJIbTaThl XMUMHUYECKOTO HKCIEPHUMEHTa B (opme
3allUCH ypaBHEHUH COOTBETCTBYIOIIMX PeaKkUUid U (OpMYIUpPOBATH

BbBIBO/JIbI HA OCHOBC 3TUX PE3YJIbTATOB

CdopmupoBaHHOCTh yMEHHH COOMIONaTh MpaBHJA IOJIb30BAHUS
XUMUYECKON MOCYI0i W Ja00paTOpHBIM OOOPYJIOBAHHEM, a TaKXKe
nmpaBwiia  OOpameHUs C  BEIMECTBAMH B COOTBETCTBUH  C
HHCTPYKIUSAAMU 11O  BBIIIOJIHCHUIO Ha60paTOpHBIX XUMHNYCCKUX

OIIBITOB
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3.5

ChopMUPOBAaHHOCT, ~ YMEHUH  XapakTEpHU30BaTh  XUMHUYECKHE
MPOILIECCHI, JICKAIME B OCHOBE MTPOMBIIIUICHHOTO TOJYyUYE€HUsI CEpHOU
KHUCTIOThI, aMMHaKa, a Takke chOPMUPOBAHHOCTH MPEICTaBICHUN 00
o0IMX HAayYyHbIX MPUHIUIAX W DKOJIOTHMYECKHX Mpobiemax
XUMHUYECKOTO TIPOU3BOJICTBA

XuMus 1 )Kku3Hb. Pacuérol

ChopMHpOBAaHHOCTH MPEACTABICHUH 0 XUMHUICCKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOW KAPTUHBI MHpA, POJIM XHMHUHM B MO3HAHUU
SBIICHUN TIpUPOABI, B (QOPMHUPOBAHUM MBIIUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOIUMOU i
pelieHusT MPaKkTUYECKUX 3a7a4 M HSKOJIOTHYECKH OO0OCHOBAaHHOTO

OTHOLICHHA K CBOEMY 310POBBIO U HpHpO,Z[HOﬁ cpeac

ChopMHpOBaHHOCTh ~ YMEHUH  KPUTHYECKH  aHAIM3UPOBATH
XUMHUYECKYI0 HH(OpMAIHIO, TOIy4aeMyl0 U3 Pa3HBIX HCTOYHUKOB

(cpencTBa MaccOoBOM KOMMYHHKAIIMH, C€Th IHTepHET U npyrue)

CdopMHupoBaHHOCTh YMEHUN COOMIOAATH TMpaBUa SKOJOTUYECKU
11eJIeCO00pa3HOr0 MOBEACHUSI B OBITY M TPYIAOBOM JESATEIHHOCTH B
LENIAX COXPAHEHMSI CBOETO 370pPOBbS M OKPYXKAIOIIEH MPUPOIHON
Cpelbl

Oco3HaBaTh ONAaCHOCTb BO3JCUCTBUSL HA JKUBbIE OpPraHU3MBbI
ONpeleNEHHBIX BEIIECTB, IMOHMUMas cMbica Tnokazarens 1K,
MOSCHATHh Ha IpUMEpax CIOCOObl YMEHBIIEHUs M MPEeJOTBpallleHus

HUX BpCAHOTO BO3[[€I>1CTBPI$I Ha OpraHu3M 4YCJIOBCKa

ChopMupoBaHHOCT ~ YMEHHUH  TPOBOIUTH  BBIYHUCICHUS  C
UCIIOJIBb30BAaHUEM IIOHATHUS «MaccoBas J0JIs BELECTBA B PAacTBOPEY,
00BEMHBIX OTHOILIEHUH Ta30B MPU XUMHUYECKUX PEAKLUAX, MACCHI
BElIeCTBa WIN 00bEMA T'a30B MO0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEAKIMM BEIIECTB,
TEIIOBOTO 3 peKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl

BCUICCTB, IPCBpPAIICHUS U COXPAHCHHA DOHCPIUn
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2.5

IIpoBepsieMblii 3J1IEMEHT COEPKAHUSA

Teopernyeckrne OCHOBBI OPraHUYECKOW XUMHH

[Ipenmer opraHnueckol XUMHUHU: €€ BOSHUKHOBEHHE, PAa3BUTHE U 3HAYECHUE B
MOJIy4YEHUH HOBBIX BELIECTB M MaTepuUasioB. Teopusi CTPOEHHUs OpraHUYeCKUX

coequHennit A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrpykTypHble (OpPMYNBI OpPraHMYECKHX BelecTB. [omonorus, wuzoMepus.
XUMHUYECKasi CBA3b B OPraHWYECKUX COCAMHEHUSX — OJMHAPHBIE U KpaTHBIC

cs3u. [Ipencrasnenne o KiraccuUKaIMU OPraHNYECKUX BEIICCTB

Homenknarypa ~ opraHuyeckux  COCIMHEHMM  (cHcTeMarhuyeckas) U
TPUBHUAJIbHBIC Ha3BaHUs BAXKHEUIIMX NPEACTABUTENEH KJIACCOB OPraHUYECKUX

BEILIECTB
YrneBogopoibl

AnKaHBl: COCTaB M CTPOEHHE, TIOMOJOTMYECKMH psa. MeraH u 3TaH —
IpoCTeHIINe MPEeICTABUTENH aJKaHOB: (U3NYECKUE U XMMHUYECKHE CBOMCTBA
(peakuuM 3aMelleHUusT U TOPEHHs), HAXOXKICHHE B IPHUPOJE, MOJyUYEHUE U

IMPUMCHCHUC

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUM psAll. DTUJIEH U MPOMMUIECH —
IpOCTEHIINE MPEICTABUTENHN alKEeHOB: (U3NYECKUe U XUMUYECKHE CBOMCTBA
(peakuu THAPUPOBAHUS, TAJOTCHUPOBAHUWS, THApPATAIlMH, OKHUCICHUS U
MOJINMEPHU3AITNH ), TTIOTyYEHUE U IPUMEHEHUE

Ankanuensl: Oytammen-1,3 u wmetunOyraauwen-1,3: crpoeHue, BaKHEHITHE
XUMHUYECKHUE CBOMCTBA (peakuus MOJIUMEPU3ALIIH). [Tomyuyenue

CUHTCTUYCCKOI'O KayuyKa U pC3UHbI

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUSI, TOMOJIOTUYECKHUH psijl. ALIETHIIEH —
OPOCTEHIINI TpeACTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (U3NYECKHE U
XMMHUYECKHE  CBOMcTBa  (peakuuu  T'MJIPUPOBAHUs, TaJOr€HUPOBAHUS,
TUpaTalyy, TOPEeHus), NOIy4eHUe U IPUMEHEHUE

Apensl. beH3on: cocrtaB, cTpoeHue, (U3NYECKHE U XUMHUYECKUE CBOICTBa
(peakuuM TaJOreHUPOBAaHUS W HUTPOBAHMS), IOJIYYEHHE M IPUMEHEHHUE.
Tomyon: cocraB, crpoenue, ¢pu3MUecKHe M XMMHUYECKHE CBOMCTBA (peakiuu

TaJIOrCHUPOBAHUA U HPITpOBaHI/ISI), IIOJIy4YCHHUE W IIPUMCHCHUC. ToxcHYHOCTD
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ApCHOB. I'eneTnueckas CBS3b MCXKAY YINIICBOAOPOAaAMH, HNPHUHALICKANIUMHU K

PAa3JIMIHBIM KJIaCCaM

[IpuponHple HMCTOYHMKM yDIEBOAOPOMOB. IIpupomHslli ra3 M IONYyTHBIE
HedTsHble ra3pl. Hed1h u e€ npoucxoxaenue. CriocoOsl nepepaboTku HePTH:
IIEPEroHKa, KPEeKUHI (TepMUYECKMH, KaTaluTU4eckuil), muponus. [IpomykTs
nepepaboTku He(PTH, UX TNPUMEHEHHUE B MPOMBIIUIEHHOCTH U B OBITY.

KaMeHHBI# yroibs 1 POILYKTHI €T0 epepadoTKH
Kucnoponconepxaiye opraHMi4eCKIe COEAUHEHUS

[IpenenbHble  ONHOATOMHBIE CHUPTBL. MeETaHOI M 3TAaHON: CTPOCHHUE,
¢u3nyeckrue M XUMHUYECKHE CBOWMCTBA (peakUuy C aKTUBHBIMH MeETallJIaMH,
raJIorTeHOBOJIOPOJIaMH, TOpEHHE), MpUMeHeHHe. BomopoaHble CBS3U Mexay
MOJIEKYJIaMH CIIUPTOB. [[elicTBHE METaHOIa M 3TaHOJa Ha OPTraHW3M YeJIOBEKa.
MHoroaroMHbIe CIUPTHL. DTUICHIIMKOIb U TIUIEPUH: CTPOCHHE, (pu3nueckue
U XUMHUUYECKHE CBOWCTBa (B3aMMOJCHCTBHE CO IIEJIOYHBIMH METAJIaMH,
KaueCTBEHHAasl PEaKIsi Ha MHOTOATOMHBIE CIUPTHI). [leficTBHE HAa OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/Ie NIMOEprUHA U STUIICHITIMKOJIA

@DeHol: CTPOCHHME MOJIEKYNbl, (U3NYECKHEe U XUMHYECKHEe CBOMCTBA.

TokcmunocTh Perona. [Ipumenenue dpenomna

Anpaeruipl ¥ KeTOHbI. DopMabIAETHI, alleTalbACTUl: CTPOCHUE, HU3UIECKUE
M XMMHUYECKHE CBOICTBAa (pEaKkIUMUd OKHUCJICHHS M BOCCTaHOBIICHMS,

Kau€CTBCHHBIC peaKL[I/II/I), NOJIYyYCHHUEC U IIPUMCHCHUC

OnHOOCHOBHBIE TpeiebHbIe KapOOHOBBIE KUCIOThI. MypaBbHHAs U YKCYCHast
KUCJIOTBI: CTpPOEHHE, GU3NYECKHe U XMMHUYECKUEe CBOWCTBa (CBOICTBa, o0Imue
JUIsL KJIacca KHCIIOT, peakuusi 3TepuuKaluu), MOJyyeHUEe U IMPUMEHEHHUE.
CreapuHoBas ¥ OJIEMHOBAsI KMCIIOThI KaK MPEJCTaBUTENN BbICIINX KapOOHOBBIX

KHCJIOT. MbllIa KaK COJY BBICIIINX Kap60HOBBIX KHUCJIOT, UX MOIOIIICC JeiicTBUe

CrnoxHbie d(DUPBI KaK TPOU3BOIHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIU3 CIIOKHBIX
a¢upos. Kupsl. ['maponus xupos. [Ipumenenue xupoB. bruonoruueckast poib
KUPOB

VYrieBoabl: cocTaB, Kinaccudukanys yrieBogoB (MOHO-, JU- U MOJIUCAXapUIbl).
[moko3a — mpocteiuii MOHOCaxapHua: OCOOCHHOCTH CTPOEHHUS! MOJIEKYIIbI,
¢u3nueckre W XUMHYECKHE CBOWCTBA (B3aMMOJACHCTBHE C THIPOKCHIOM
menu(Il), okucnenume amMMmuauHbIM  pacTBOpoM  okcunpa  cepebpa(l),
BOCCTaHOBJICHHE, OPOXKEHHE TITIOKO3bI), HAXOXKIEHUE B MIPUPOJIE, IPUMEHEHHE,
ouonornueckas poib. Potocunre3. Opykroza Kak uzomep IIOK0O3bl. Kpaxman
U LEJUII0JI03a KaK NMpUpoHble oaumepbl. CTpoeHHe Kpaxmaia U LEeJUIHII03bI.
dusnyeckue M XMMHYECKHE CBOWCTBA Kpaxmaya (FMApOJN3, KaueCTBEHHAs

peaKIus ¢ HOJIOM)
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1.4

A3oTcoaepxkaliye opraHuuecKie COeMHEHUs

AMUHOKHCIIOTH Kak aM()OTEepHBIE OpraHMYecKue coequHeHus. Ou3nueckue u
XMMHUYECKHE CBOICTBa aMMHOKHUCIIOT (Ha MpuMepe IuiuHa). buonoruueckoe

3HAYCHHUEC aMHUHOKHCIIOT. HGHTI/II[BI

benku kak mnOpUpPOIHBIE BBICOKOMOJIEKYISIpHbIE coequHeHus. [lepBuuHas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OelkoB. XUMHUYECKHE CBOICTBa OEJKOB:

TUIPOJIN3, I€HATypalysl, KaYeCTBEHHbIE PEaKIIMK Ha OeIKU
BrIcokOMONEKyISIpHBIE COEUHEHNUS

OCHOBHBIE TIOHSITUSI XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BE€HO, CTEIEHb  MOJIUMEpU3ALUH,  CPEIHSSA
MoJIeKyJsipHasi Macca. OCHOBHBIE METOABbl CHUHTE3a BBICOKOMOJEKYJSPHBIX

COCTMHECHUH — MTOJIMMEPHU3AITUs U TTOJTUKOHICHCAITUS

:‘)KCHepI/IMeHTaHBHHe MCTOAbI H3Y4YCHHUSA BCIICCTB U HUX HpeBpaHleHHﬁi
O3HAaKOMJICHUE C 06pa3uaMH MIpUPOAHBIX HW HUCKYCCTBCHHBIX BOJIOKOH,

IJIACTMAcCC, KayuyKoB. [ToyueHne CHHTETHYEeCKOTro KayuyKa U pe3UHbI

IIpoBepsieMblii 3J1eMEHT COAEP/KAHUSA

TeopeTndeckrue OCHOBBI XUMHH

XUMHUYECKUN dIIeMEHT. AToM. Sapo aroma, W30TOMbl. DIEKTPOHHASI 000I0UKA.
OHepreTuyecKkue YpPOBHH, NOAYPOBHH. ATOMHBIE opOuTamu, s-, p-,
d-snemenTbl. OCOOEHHOCTH pacmlpesieieHuss SIEKTPOHOB IO OpOMTaIsIM B
aroMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DIIEKTPOHHASI KOH(PUTYpaLUs]
aTOMOB

Ilepnonnueckuit 3akoH u Ilepmogmyeckas cucreMa XMMHYECKUX DJIEMEHTOB
J .M. MenneneeBa. CBsi3b nepuondeckoro 3akoHa u Ilepuonnueckoi cuctemsl
xumuyeckux eMeHToB .M. MenzeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aToOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHYECKUX DJJIEMEHTOB U
0o0pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEUIECTB MO IpyMHaM U MEPHOAAM.
3Ha4eHHE IEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAyKH

Crpoenue BemecTBa. XHUMHUYECKas CBA3b. Buabsl XUMHUYECKOW CBS3U
(KoBaJIeHTHas HEMNOJspHas U IMOJsApHas, MOHHAs, MeTauimueckas). VoHsl:
KaTHOHBl M aHUOHBL. MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOH XMMHYECKOM

cBs13u (OOMEHHBIN M TOHOPHO-AKIIENTOPHBIN). BogopoaHas cBs3b

BanentHOCTh. D1eKTpOOTpUIATENBLHOCTD. CTENEHb OKUCICHUS
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2.5

BemiectBa MOJIEKyISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA
cocTaBa BELIECTBA. THUIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOWCTBA
BEIIECTB OT THUIA KPUCTAUIMYECKOM peEIIETKU. [loHATHE O AMCHEPCHBIX
cuctemax. VICTUHHBIE U KOJUIOMJHBIE pacTBOpBL. MaccoBasi 1OJs BEIIECTBA B
pacTBope

Knaccudukanus HEOPraHUYECKUX COEIMHECHMI. Homenxkmnarypa

HCOPTraHNYCCKHX BCUICCTB

Xumnueckass — peakuus.  Kiaccudukanms — XMMHUYECKHX — peakuuii B
HEOpPraHWYECKOM U OPraHN4YeCKOM XMMUU. 3aKOH COXPAaHEHUS MacChl BEIIECTB,

3aKOH COXpaHEeHHUsI U MPEBPALECHUS SHEPTUU TTPU XUMHUYECKUX PEaKIUIX
CKopoCTh peakiu, e€ 3aBUCUMOCTh OT Pa3IUYHbIX (PaKTOpOB

O6paTI/IMBIe pCaKknuu. XHUMHYECKOE paBHOBECHUC. (DaKTOpr, BIUAOINMEC Ha

cocrosiHue Xxummuieckoro paBHoBecus. [Ipunnun Jle [larense

:‘)J'IGKTpOJ'II/ITI/ILIeCKaH Jucconuanus. CunbHble U ciaa0ble QJICKTPOJINTHI. Cpez[a
BOJHBIX PAaCTBOPOB BCHICCTB: KHCJasd, HeﬁTpaHBHaﬂ, miejaIo4YHas. PeaKHI/II/I

MOHHOTO O0OMEeHa
OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU
Heoprannueckas xumus

Hemeramnel. Ilonmoxenue HemeraimioB B Ilepuogmueckoid  cucreme
xumuueckux snementoB [[.M. MenneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
duznueckue CBOWCTBA HEMETAJUIOB. AJUIOTPONHs HEMETAUIOB (Ha MpUMeEpe
KHCITIopoJa, cepsl, hochopa u yriuepoa)

XUMHUYECKUE CBOMCTBA BAXKHEWIIIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
docdopa, ymiepoma W KpeMHHUS) U HUX COENUHEHUH  (OKCHIOB,
KHUCTIOPOJCOACPKAIIUX KHUCIOT, BOAOPOAHBIX coenuHeHuil). [IpumeHeHue

BaXHEHUIIINX HEMETAJJIOB U UX COEIUHEHNN

Meramnel. [lomoxenne metauioB B Ilepromndeckoil cucTeMe XUMHYECKUX
sanementoB JI.MI. MenpneneeBa. OcCOOEHHOCTH CTPOECHUS 3JIEKTPOHHBIX
obomouek aroMoB MeTawioB. OOmme ¢u3MYECKHe CBOHCTBA METAILIOB.

CnaBbl METaIOB. QHGKTPOXHMHHCCKHIZ paa Hal'Ip}I)KeHI/Iﬁ MCTAJIIIOB

XUMHYECKHE CBOMCTBA BAaXKHEWIIMX METAUIOB (HATpUM, KaduM, KalbLUM,
MarHui, aJrOMUHUN, IIUHK, XPOM, JKE€JIe30, Meb) U UX coeauHeHur. OO0mme
CIocoObI OTy4YeHHs MeTasuIoB. [[puMeHeHrne MeTaIoB B OBITY M TEXHUKE

['eneTnueckass CBSI3b HEOPraHMYECKUX  BEMIECTB, MNPUHANICKANMNX K

Pa3jInYHBIM Kj1aCCaM

XUMUS U KU3Hb
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3.3

Ponp xumum B oOecrneueHnUr 3KOJIOTHYECKOM, DHEPTreTUYCCKOM U TMHUIIEBOM
0€30IacCHOCTH, Pa3BUTHH MEAWIHHEL. [[OHITHE 0 HAyYHBIX METO/AX MMO3HAHUS

BCIICCTB U XUMHUYCCKHUX peaKHI/Iﬁ

[TpencraBienus 06 oOMIMX HAyYHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOIYy4YEHUS
Ba)XHEHIINX BelecTB. YeloBeKk B MUpPE BELIECTB M MaTepHalIOB: Ba)kKHEHINeE
CTPOUTENIbHBIE MaTepuajbl, KOHCTPYKIMOHHbIE MaTepUajbl, KPaCKU, CTEKIIO,
KepaMMKa, MaTepuaibl s 3JEKTPOHUKH, HaHOMaTepuasbl, OPraHUYECKUE U
MUHepaJbHbIe yI00peHHS

X¥UMHS UM 370pOBbE YEJIOBEKA: IpaBWJIa MCIOJIb30BAHUS JIEKApPCTBEHHBIX
npenapaToB, NpaBuiIa OE30MaCHOTO HCMOJIb30BaHMs MpenaparoB OBITOBOM

XUMHHU B HOBCGHHCBHOﬁ KU3HU



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






