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INOACHUTEJIbBHASA 3ATINCKA

[IporpaMMa MmO XUMHUM Ha YpOBHE CpenHero oOmiero oOpa3oBaHusl pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpaszoBanmu B Poccuiickoii
Oenepanumny, TpeOOBaHUN K pe3yibTaTaM OCBOSHHS (eaepalbHONW 00pa3oBaTeIbHON MPOrpamMMbl
cpennero obmero oopazoBanus (POII COO), npeacraBieHHbIX B DenepaabHOM TOCYIapCTBEHHOM
obpaszoBarensHOoM crapaapre COO, c¢ yuérom Konnenumu mnpemnopaBaHusi ydyeOHOTO mIpeaMmera
«Xumusi» B 00pa3oBaTesbHbIX opranusanusx Poccuiickoit @enepaiuu, peaan3yroluX OCHOBHbBIE
o0Opa3oBaTeyibHbIE MPOTrpaMMbl, U OCHOBHBIX IOJIOKE€HUN «CTpaTeruu pa3BUTHsS BOCHUTAHMS B
Poccuiickoit @eaepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pa0OTKe MporpamMmbl MO XMMHUH, K ONpPEAENCHUIO O0IIeH cTpaTeruu
00y4YeHHsI, BOCIUTAHUS U Pa3BUTHsI O0YJAIOIIUXCs CPEICTBAMH YYEOHOTO MpeaMeTa « XUMUS IS
10-11 ximaccoB Ha 0a30BOM YPOBHE COCTaBWJIM KoHIenTyaidbHbie mosiokeHuss ®I'OC COO o
B3aMMOOOYCIIOBIICHHOCTH IICNICH, COICpKaHUs, Pe3yIbTaTOB OOyUeHHUs U TPeOOBAHWHA K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe  oOpa3oBaHHME,  IOJlydaeMO€  BBIMYCKHUKaMH  00IIeo0pa3oBaTebHOU
OpraHH3aIy, SBISETCS HEOTHEMIIEMOM YacThio MX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPLIAIOLIIM
ATAINOM peai3allii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIFOUEBBIX [IEHHOCTEH, IPUCYIINX
[EJIOCTHOW CHCTEME XUMHYECKOro O00pa30BaHMS. DTH IEHHOCTH KacaroTcsl MO3HAHUS 3aKOHOB
npupozbl, GOPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyJIbTYphl YEIIOBEKA, a TAaKKE HKOJIOTHUECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0pPOBBIO U MPUPOAHON cpene. Peanmusyercs xumuueckoe
oOpa3oBaHHe OOYYAIOIIUXCS HA YPOBHE CPEIHEro OOIMIEro oOpa3oBaHUS CPEICTBAMHU Y4eOHOTO
npenMera «XUMHS», COAepKaHUE U MOCTPOSHUE KOTOPOTO OMPE/ENICHbI B MPOrpaMMe M0 XUMHH C
y4€ToM crien(UKH HAyKU XUMHUH, €€ 3HAUYCHUS B MO3HAHUM MPUPOJBI U B MATEPUATLHON KUZHU
oOmiecTBa, a Takke ¢ Y4€TOM OOWIUX Iesied W TMPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSTHUE CHCTEMBI CpeHero oomero oopasosanus B Poccuiickoit denepanun.

XUMHUS Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0cOOYyI0 poJib B COBPEMEHHOM
LIUBUJIM3ALMU, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KynbTypbl. OHa BHOCHUT CBOW BKJIaJ B
dbopMUpOBaHUE PAMOHATFHOTO HAYYHOTO MBIIUICHUS, B CO3/IaHUE LEIOCTHOTO MPECTaBICHUs 00
OKpY’XalollleM MHUpE KaK O €JMHCTBE MPHUPOAbI M YeJOBeKa, KoTopoe (opMupyercs B XMMHUU Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMU O0JIACTSIMU IPUMEHEHHUS.

TecHO B3aUMOJAEUCTBYS C IPYTMMU €CTECTBEHHBIMU HAyKaMH, XUMHS CTajla HEOThEMIIEMOU
4acTbI0 MUPOBOM KYJIbTYPbl, HEOOXOJIMMBIM YCIOBHEM YCIEHIHOTO TPY/Ia U KU3HU KaXJI0T0 WieHa
obOmectBa. CoBpeMEHHass XMMHS KaK HayKa CO3MJaTellbHas, KaK HayKa BBICOKHMX TEXHOJOTHMA
HaIpaBJlieHa Ha pelleHue TI00albHbIX MPOOJIeM YCTONUYUBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON, FKOJIOrHYECKON 0€30MacCHOCTH U OXPaHbI 310POBbSL.

B cootBercTBUM ¢ OOHmIMMM LEASMH M TNPUHIOUOAMH CpeAHero oobuiero oOpa3oBaHUs
conepkanue mpeamera «Xumus» (10-11 kmaccel, 6a30BbIil YPOBEHb M3Y4YEHHS) OPHEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOUIEKYJbTYpHYIO MOJATOTOBKY OOYy4YaloIIMXCsl, HEOOXOAMMYID UM JUIs
BBIPAOOTKM MHMPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
MPOJOKEHUsI 00pa30BaHusl B PA3JIMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBisIOMKUMHU TIpeIMeTa «XUMUS» SBISIOTCS 0a30Bble Kypchl — «OpraHnyeckas XUMUsDH)
u «OO01as u HeopraHu4eckasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpP KaHMsI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOI HayKH: cHCTeMa 3HAHWN MO HEOPTaHMYECKOH XUMHUM (C BKIIOYEHUEM 3HAHUU U3
oOuieil xumun) U oprannyeckoil xumuu. dopmMupoBaHye JaHHOW CUCTEMbl 3HAHUH MPU U3YUYEHUU
npeaMera obecrneynBaeT BO3MOXHOCTh PACCMOTPEHMs BCErO0 MHOT00Opasus BEIIECTB Ha OCHOBE
OOLINX MOHITHIA, 3aKOHOB M TEOPUN XUMHH.

Ctpyktypa comepkaHusi KypcoB — «Opranuueckas xumus» u «OO0IIas u HeopraHudeckas
XUMUS» copMHpoBaHa B MPOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJXO0Ja K HM3yYEHHIO
yuyeOHOro Marepuaiga M OOYCJIOBJI€HA HCTOPHUYECKHM OOOCHOBAHHBIM pAa3BUTHEM 3HAHMHA Ha



ONpPENENEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XUMHUHU BEIIECTBA
paccMaTpUBAIOTCA HAa YPOBHE KJIACCHYECKOM TEOpUU CTPOCHHS OPraHMYECKUX COCIMHEHUH, a
TAaK)K€ HAa YPOBHE CTEPEOXMMMUECKHUX U DJIEKTPOHHBIX INPEJCTABIECHUNH O CTPOCHHUU BEIIECTB.
Ceenenus o0 M3ydaeMbIX B Kypce BEIECTBaX JAlOTCS B Pa3BUTHUU — OT YIVIEBOAOPOIOB [0
CJIOKHBIX OHMOJOTMYECKH AaKTHBHBIX COCIMHEHMHA. B Kypce OpraHMuecKoil XUMHH IOIYy4YaroT
pa3BuTHE C(OPMUPOBAHHBIE Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS IEpBOHAYAJIbHBIE
NPEJCTAaBICHUS O XUMHUYECKOW CBSI3M, KIACCH(MKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTHU
CBOIMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yIJaoM 3peHHs B mpeaMeTe «XuMus» 0a30BOr0 YpOBHS paccMaTpUBaeTCs
U3y4yeHHbII Ha YypOBHE OCHOBHOIO 0Omero o0pa3oBaHUs TEOPETUYECKUH MaTepuan |
(aKTOJIOTHUECKUE CBEACHHS O BEIIECTBAX M XMMHMYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HeopraHW4eckas XUMUs» OOydaroUIMMCs IMPEIOCTaBISAETCS BO3MOXKHOCTb OCO3HATh
3HaYCHHE MEPHOAMYECKOTO 3aKOHA C OOIIETEOPETUIECKUX U METOJOJIOTHUECKUX TO3UIUH, TIy0Ke
HOHATh UCTOPHUYECKOE U3MEHEHUE (PYHKIMM 3TOro 3akoHa — OT 0000Imaone 10 00bACHIOEN U
MPOTHO3UPYIOLLEH.

Envnag cucreMa 3HaHUM O BaXHEMIINMX BEUIECTBAX, UX COCTAaBE, CTPOCHHUH, CBOMCTBAX U
IPUMEHEHUH, a TAKXXE O XMMHUYECKUX PEaKLUsAX, UX CYHUIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
jpononsserca B Kypcax 10 wm 11 kimaccoB 3ieMEHTaMU  COIEP)KaHUSA, HMEIOLIMMU
KYJIbTYPOJIOTMUECKUA W MPHUKIAJHOM XapakTep. OTU 3HaHUSA CHOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBSA3M XMMHMM C JpYI'MMHM HayKaMH, pPAacKpbIBalOT €€ poJib B II03HABATEIBHOM U
IPAKTUYECKON JEATEIbHOCTU YEJIOBEKAa, CIIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K IIPOLIECCY
TBOpYECTBAa B 00JaCTU TEOPUU M MPAKTUYECKUX IMPHIOKEHUH XHMHUH, MOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOMIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh WHGOPMALMIO U NPUMEHATh €€ A MONOJHEHUS 3HAHWH, pelleHus
MHTEJJIEKTYaJIbHBIX M SKCIIEPUMEHTAJIBHBIX MCCIEI0BaTENbCKUX 3a/1ad. B memnom conepxanue
y4eOHOro npenMera «XUMHA» JAHHOIO YPOBHS M3y4EHMs OPUEHTHPOBAHO Ha (OPMHUPOBAHUE Y
00yJarOIUXCsl MUPOBO33PEHYCCKOW OCHOBBI IS TMOHMUMAaHHUS (PWIOCOPCKUX HICH, TaKUX Kak:
MaTepHaIbHOE €IUHCTBO HEOPraHWYECKOI0 U OPraHMYecKoro Mupa, oO0yCIOBIEHHOCTb CBOWCTB
BELIECTB UX COCTaBOM U CTPOCHMUEM, I1I03HABAEMOCTb MPUPOIHBIX SIBICHUN MYTEM SKCIIEPUMEHTA U
pelIeHusT MPOTHUBOPEUMil MeXAy HOBBIMU (akTaMM M TEOPETUYECKUMMHU HPEANOChUIKaAMH,
OCO3HAHHE POJIM XMMHMM B PELIEHUU 3KOJOTMYECKHX MpoOsieM, a Takxke mpodiem cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTHHA U MaTEpHaJIOB.

B nnane pemenus 3aja4 BOCIUTAHUS, Pa3BUTHS U COLUANIN3ALMU 00YJarOIIMXCS MPUHSTHIE
IPOrpaMMOil 0 XMMHMM IOIXOJbl K OIPENEICHUIO COACPKAHUS U IIOCTPOEHUS IpeAMETa
IpelycCMaTpUBalOT (OPMUPOBAHUE YHHUBEPCAJIbHBIX Y4E€OHBIX JI€HCTBUHM, HMEIOUMX 0a30Boe
3Ha4YeHHE IS Pa3InYHbIX BUJOB JIEATENBHOCTH: pelIeHus IpobieM, OMCKa, aHau3a u 00paboTKU
uH(popMaluy, HEOOXOAWMBIX I NPUOOPETEHHUsS OIbITa MPAKTHUYECKOH M HCCIIeI0BaTeNbCKOM
JEATEIIBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B TIO3HAHUH XMMUH.

B npakrtuke npenosaBaHus XMMUHU Kak Ha YpPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus, TaK U Ha
YPOBHE CpeiHero oouiero oOpazoBaHMs, NMPH OIpPEIEIICHUN COJEpPKATENbHON XapaKTepUCTUKU
Hened W3y4eHMsl TpeAMETa HalpaBJIIEHHEM MEpPBOCTENEHHOW 3HAYUMOCTU  TPAJULMOHHO
npu3HaéTcst  (OpPMHpPOBAHHME OCHOB XHMHYECKOM HaykM Kak o00JacTd  COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUUECKOMN JIEATEIbHOCTH YE€IOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOI
KyJbTypbl. C METOIMYECKOM TOUKM 3pEHHMS TAaKOM MOAXOA K ONPEICJICHUIO LENed H3y4eHus
IpeMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHMS TJaBHBIMU LEJIIMH H3Y4YEHHs IpeaMera «XuUMHus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBISAIOTCS:
bOpMHUpPOBAHHE CHCTEMBl XUMHUYECKUX 3HAHMM KaK BaKHEHINEH COCTABISIONICH €CTeCTBEHHO-
HAY4YHOH KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeXkaT KIIF0UEBbIe MOHATHUS, PyH/IaMEHTAJIbHbBIE 3aKOHBI
U TEOpUHM XHUMHUHU, OCBOCHHE S3bIKa HAayKH, YCBOCHHE M IOHHMAaHHE CYIIHOCTH JTOCTYIMHBIX
0000I1IeHNT MHMPOBO33PEHUECKOTO XapakTepa, O3HAKOMIIEHHE C HUCTOpUEH HX pPa3BUTUA U
CTaHOBJICHUS;



dbopMUpOBaHKE U PA3BUTHE MPEACTABICHUHN O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHYECKUX
peakiuii, HEOOXOJUMBIX MJIi NPUOOpPETEHHs] YMEHHM OpHUEHTHUPOBATHCS B MHpE BEIIECTB U
XUMUYECKUX SIBJICHUM, UMEIOIIUX MECTO B IPUPO/IC, B MPAKTHUECKOM U MOBCETHEBHON KU3HH,
pa3BUTHE YMEHUH U CIOCOOOB JESATENILHOCTH, CBSI3aHHBIX C HAOMIOJCHHEM U OObSICHEHHEM
XUMHUYECKOTO KCIIEPUMEHTA, COOTIOIEHUEM MTPAaBUII 0€301acHOro 00paIeHHs C BEIIECTBAMH.

Hapsiny ¢ stuM, copep:karenbHas XapaKTepUCTHKa LIeNell W 3ahay U3y4YeHHs IpelMeTa B
nporpamMme o XMMHUHM YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMU MPUOPUTETAMHU B
cucTeMme cpegHero obmero oopazoanus. CerogHsi B MpenojaBaHUN XUMHHM B OOJbIIEH CTENEHU
0THAETCsl MPEANOYTEHUE MPAKTHUECKOW KOMIIOHEHTE COJIEpKaHUs 00yueHHs, OPUEHTHPOBAHHON Ha
MOJTOTOBKY BBIIYCKHHKA 00111€00pa30oBaTebHOM OpraHu3aIiy, BiIaIeiolero He HabopoM 3HaHUH,
a (QYHKIMOHAIBHONH TPaMOTHOCTBIO, TO €CTh CHOCOOAMH W YMEHHSMH aKTHBHOTO TOJNYYCHHS
3HAHUU U MPUMEHEHUS UX B PeabHOM KU3HU JJIs PELICHUS MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TpU M3YYCHHUH TpeaMeTa «XUMUs» JOMHHHPYIOIIEe 3HAaYeHUEe MPUOOPETaIoT
TaKHe LEeNH U 3a]]a4H, KakK:

ajanTanys 0O0yJarouIuXxcsl K YCIOBHSIM JTWHAMUYHO Pa3BUBAIOIIECTOCS MHUpa, (OPMHPOBAHUE
UHTEJJICKTYaJTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa3oBaHHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JKU3HEHHBIX CUTYyaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX PUMEHEHHEM;

dbopMupoBaHHE Y 00YUYAIOIIUXCS KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIUMN), UMEIOITUX
YHHUBEpCAIbHOE 3HAYCHHE MJI1 DPA3JIMYHBIX BHUJIOB JIEATEIbHOCTH: PEIICHHUs MpoOsieM, MOUCKa,
aHam3a ¥ 00paboTku WHpOpMammK, HEOOXOMUMBIX IS NMPHOOPETEHHS OMbITa ACSITEIHLHOCTH,
KOTOpasi 3aHMMaeT BaXXHOE MECTO B TO3HAHMM XUMHUH, a TakKe /s OLEHKH C MO3UIUi
HKOJIOTMYECKON 0€30MacHOCTH XapakTepa BIMSHMS BELIECTB U XUMHUYECKHUX IIPOLIECCOB Ha
OpraHHU3M 4YeJIOBeKa U MPUPOAHYIO CPELy;

pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, MHTCIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOATENbHO MPUOOpPETaTh HOBBIE 3HAHHUS [0 XHUMHH B
COOTBETCTBUH C >KH3HCHHBIMHU ITOTPEOHOCTSMH, HCIIOH30BAaTh COBPEMEHHBIC WH(OPMAIMOHHBIE
TEXHOJIOTHH JUIS TIOMCKAa U aHaju3a y4eOHOM M Hay4dHO-TIONMYNAPHOW MHGOPMAIUU XUMHUYECKOTO
COJIEpKaHuUs;

dbopMupoBaHUE U Pa3BUTHE Y OOYYAIOIIMXCS ACCOIUATHBHOTO M JIOTHYECKOT'O MBIIIJICHHS,
Ha0JII0/1aTEIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpble OCOOEHHO HEOOXO/IMMBI, B YaCTHOCTH,
MpH TUIAHUPOBAHUU U MTPOBEJACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCITUTAHUE y OOy4YaOMIMXCs YOSKIEHHOCTH B TYMAaHUCTUUECKOW HANPAaBICHHOCTH XMMHH,
e€ BaXHOH pONM B pEIIEHWU TN00aIbHBIX MPOOJIEM pAIMOHATBLHOTO MPUPOAOIOIHL30BAHNUS,
MOTIOJIHEHUSI SHEPreTHMUECKUX PECypCOB U COXPAHEHHUS NPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE00XO0IMMOCTH OEpe’KHOr0 OTHOLIEHHSI K MPHUPOJIE M CBOEMY 3/I0POBbIO, a TaKKe MPUOOpETeHus
OTBITa MCTIOJB30BAHUS TOJYYCHHBIX 3HAHUUW JUIsI TPUHSATHS TPAMOTHBIX PEIIEHUN B CUTYalMsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B ydeOHOM miaHe cpemgHero obmiero odpazoBaHus HpeaMeT «XuMHs» 0a30BOro ypOBHS
BXOJIUT B COCTaB MpeaMeTHON o0macTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OOmiee 4McIO YacoB, OTBENEHHBIX JI M3YYEHUsS] XUMHH, Ha 0a30BOM YpOBHE CpEIHETO
o0miero oopazoBanus, cocrapmusieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenro), B 11 kmacce —
34 gaca (1 gac B Henemo).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHUMYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYECKON XUMHHU

IIpeamer  opraHMyeckod  XMMHMHM: €€  BO3HMKHOBEHUE, pa3BUTUE W 3HAYCHHE
B IIOJIyYCHHH HOBBIX BEUICCTB M MATE€pHAJIOB. TeOpus CTPOEHUS OPraHMYECKUX COCOUHEHUM A.
M. BytnepoBa, €€ ocHOBHblE mMoNoKeHUs. CTPYKTypHBIE (OPMYJIBl OPTaHUYECKUX BEIIECTB.
I"omostorus, nzomepus. XuMu4eckas CBsA3b B OPraHNYECKUX COCAMHEHUAX — OAMHAPHBIE U KpPAaTHBIE
CBSI3H.

[IpencraBiaenne o kiacCUpUKaLMM OpraHUYECKUX BellecTB. HomeHkiaTypa opraHMYecKux
COEIMHEHUH (cucTeMaTHYecKasl) U TPUBUAIbHBIE HA3BAHUS BaKHEHIIMX IPEICTABUTENIEH KJIacCOB
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAILHBIE METOJIbl M3YYEHUs BELIECTB M MX MPEBpAlllEHUIN: O3HAKOMJICHUE C
o0Opa3llaMu OpraHMYeCKHUX BEIECTB M MaTepualaMd Ha UX OCHOBE, MOJAEIUPOBAHHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HAOIIOCHNE U OMMCAHNUE IEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALLICHUIO
OpPraHMYECKUX BEILIECTB IIPU HarpeBaHuM (IUIaBJICHHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AnKaHBI: COCTaB M CTPOCHHE, TI'OMOJIOTMYECKHN psAn. MeraH M 3TaH — mpocTeline
IPEJICTAaBUTENIN AJIKAHOB: (PU3MUECKHE U XUMUYECKUE CBOMCTBA (peaklUu 3aMEIIeHNs U TOPEHNUs),
HaXO0XJICHUE B IPUPOJIE, IOYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKHI psii. DTWIEH U NPONUIIEH — IMpOCTeHIIne
IpPEJCTaBUTENIN AJIKCHOB: (U3MUecCKue M XHMMHUYECKHE CBOMcTBa (peakuuu TUIAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLNN ), TOIYYEHUE U IPUMEHEHUE.

Ankanuensl: Oyraauen-1,3 u MerwnOyragueH-1,3: cTpoeHue, BaxKHEHIIMEe XHUMHUYECKUE
cBoiicTBa (peakuus noaumepusanuu). Iloaydenne cMHTETHYECKOrO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS], TOMOJIOIMYECKHH psAll. ALleTUIEeH — NpocTeliuit
NPEJCTaBUTENIb AJKHHOB: COCTaB, CTPOCHHE, (HU3UYECKHE M XUMHUYECKHE CBOMCTBa (peakuuu
THJIPUPOBAHUS, TAJIOT€HUPOBAHHUS, TUAPATALIUU, TOPEHHUS ), TOJTyY€HUE U IPUMEHEHUE.

Apenbl. benson: cocraB, cTpoeHHE, (PU3MUECKHME M XHUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAHUS M HUTPOBAHUS), MOJyuYeHHE M HOpUMeHeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ce0UCMBA (PeaKyuu 2ai02eHUPOSAHUs U HUMPOBAHUS), NOJYYeHue U
npumenenue. TOkcnuHOCTh ~ apeHOB.  ['eHeTHueckas  CBA3b  MEXAY  YIVIEBOJOPOJAMHU,
MPHUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble MCTOUYHUKU YTIIEBOAOPOAOB. IIpupoaHblii ra3 M nomyTHble HE(TSHBIE ra3bl.
Hedtp n e€ npoucxoxnenue. CriocoObl nepepadoTku HeYTU: EPErOHKA, KPEKUHT (TEpMUYECKHIA,
KaTaJuTHaeckuil), nuponus. [IpoaykTel nepepaboTku HePTH, UX TPUMEHEHHE B POMBIIUIEHHOCTH
u B ObITy. KaMeHHBII yrosib ¥ IpOAYKTHI €0 epepadoTKHU.

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHHUs BEIIECTB M MX MNPEBPAICHUN: O3HAKOMIIEHHE C
oOpa3lamu IjacTMacc, KaydykoB M pe3uHbl, Koiiekuuu «Hedpts» n «Yromby, MonenupoBaHue
MOJIEKYJ  YIJE€BOJOPOJOB M  TaJlOTeHONPOM3BOJHBIX, IMPOBEIECHUE MPAKTUUYECKOW PabOTHI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HUE €r0 CBOMCTB.

PacuérHble 3a1auu.

Bbruncnenus mo ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJTNYECTBAa HCXOIHOTO
BEIIIECTBA UJIM MPOJYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOTMUECTBY OJTHOTO U3 UCXOJIHBIX
BEIIECTB UM MPOAYKTOB PEAKIINH).

Kucaopoaconep:xamme oprannyeckue coeMHEHUs

[IpenenbHblEe OJHOATOMHBIE CHUPTHL. MeETaHOX M 3TaHON: CTpPOEHUE, (QU3NYECKUuEe U
XMMHUYECKHE CBOMCTBa (peakUuu C AaKTHBHBIMH MeETaJUIaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHHE),
npuMeHeHue. BogopoaHbie cBSI3U MeXy MOJIEKyJIaMy criupToB. [leificTBHe MeTaHoIa U 3TaHOoJIa Ha
OpraHHu3M 4YeJIOBEKa.




MHOroaToMHbBI€  CHHUPTHL. OTHIEHIIHMKOIb M TJIMLEPUH: CTPOCHUE, (u3nueckue u
XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE CO LIEJIOYHBIMU METajllaMH, KaueCTBEHHAas PEaKIUs Ha
MHOroaToMHble coupthbl). JlelicTBue Ha opraHu3M uenoBeka. [IpumeHeHue TIiMLEpUHA U
STUJICHTJIUKOJIS.

@DeHoII: CTPOSHHE MOJIEKYIIbI, (PU3UYECKue U XMMUYECKHE CBOICTBAa. TOKCHMYHOCTH (heHoa.
[Tpumenenue denona.

Anpnerunsl U kemonvl. DopManbaerua, auneTanbICTHA:  CTPOeHHE, (U3WYECKHEe U
XUMHUYECKHE CBOMCTBA (peakUMH OKUCICHHS KM BOCCTAHOBIICHHUS, KAYECTBEHHBIC PEAKIUH),
[IOJIyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TMpenebHble KapOOHOBBIE KHCIOTHl. MypaBbUHAs M YKCYCHas KHUCIOTBHI:
CTpoeHue, pU3NUecKue U XMMHUYECKHEe CBOWCTBA (CBOICTBA, 0OIIME JUIS KiIacca KUCIOT, pPeaKius
stepudukanmu), noidydyeHue u mpuMmeHeHue. CTeapuHOBas U OJEHMHOBas KHCIOTHI Kak
NPEJCTaBUTENN BHICHINX KapOOHOBBIX KMCIOT. MblIa KaK COJHM BBICIIMX KapOOHOBBIX KHCIOT, X
MOIOIIIEeE IENUCTBUE.

CrnoxHble >(QHUpPBl KaK MPOU3BOIHBIC KapOOHOBBIX KUCIOT. ['MIponu3 CIoXHBIX 3(UPOB.
Kupsl. 'maponus sxxupos. [Ipumenenue xupoB. buogorudeckas pojb KUPOB.

VYrieBonpl: cocTaB, KiacCUPUKALMS YIIIEBOJOB (MOHO-, M- M IMOJUcaxapuisl). ['moko3a —
IPOCTEHIINKA MOHOCaxXapua: OCOOCHHOCTH CTPOCHHUS MOJEKYINbI, (pU3nMUeckrue U XHUMUYECKUE
cBoMcTBa (B3aumojeicTBue ¢ ruapokcunom meau(ll), okucienne aMmmMuadHbIM PacCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B MPUPOJE, MPUMEHEHHE,
O6uonoruueckas posib. @otocunres. Ppykro3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnonio3a kak OpupoAHble noiauMmepbl. CTpoeHue Kpaxmana U LeJUIH0JI03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaUeCTBEHHAs PEaKLUs C UOA0M).

OKCIIEPUMEHTAIbHBIE METOJIbl W3YYEHHUs BEUIECTB M WX NPEBPAIlCHHI: IPOBEICHUE,
HaOJII0/IEHUE U ONMCAHHE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIMPTOB, KAUECTBEHHbBIE PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKucieHHe »dTaHoia okcuaoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumopericteue riunepuHa ¢ ruapokcunom menu(Il)), ampaerumoB (OKucCIeHHME aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) m rumpokcuaom meau(ll), B3ammomeicTBue Kpaxmajga ¢ HOJIOM),
IIPOBEJCHUE NPAKTUYECKONW pabOThI: CBOIICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3a1ayu.

Boruncnenus no ypaBHEHHIO XMMHUECKON peakiuu (Macchl, 00b€Ma, KOJIMYECTBA UCXOIHOTO
BEIIIECTBA UJIM MPOJYKTA PEaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHl Kak aM(OTepHble opraHudeckue coennHeHus. dusnueckne U XUMHUYECKUE
CBOWCTBA aMMHOKHUCIOT (Ha MpHUMepe TIIHMLuHA). buonormyeckoe 3HaueHHWE aMHUHOKHUCIIOT.
IlenTuapl.

benkn kak NpupoAHBIE BBICOKOMOJIEKYJISApHBIE coenuHeHus. llepBuunas, BTOpHYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa O€NKOB: THUIPOJIM3, JEHATypalus,
Ka4eCTBEHHbIE pEaKIMH Ha OENKH.

OKCHEepUMEHTAIbHBIE METOJbl HM3YYEHUs BEUIECTB W WX NOPEBpAlleHUH: HaOJI0JeHuE U
OTHCaHKE JEMOHCTPALMOHHBIX OMBITOB: JACHATYypalus OENKOB IMpU HArpeBaHUH, IIBETHbIE PEaAKLIUU
OenKoB.

BbicokoMoIeKyIsIpHBIEC COCUHEHHS

OcCHOBHbIE TIOHSTHS XUMHH BBICOKOMOJEKYJISPHBIX COEAUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpHO€ 3BEHO, CTEIIEHb NOJUMEPHU3ALNH, CPEIHAS MOJIEKyIsspHas Macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — OIMMepU3alysl U MOJIMKOHACHC Al

OKCHEPUMEHTAJILHBIE METOJIbl M3YYEHHUs BELIECTB M MX MPEBPALICHUMN: O3HAKOMIICHUE C
o0pa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBS3U.




Peanuzanus MeXnpeqMETHBIX CBsI3ed IPU M3ydyeHUM opraHnyeckol xumuu B 10 kiacce
OCYILECTBIISICTCSI 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX IOHSATHH, TaK H
HOHSITUMN, SBJISIOUIMXCSA CUCTEMHBIMU JJIs1 OTJIEJIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011e ecTecTBEHHO-HAYUHbIE IIOHATHUS: SIBIIEHUE, HAYYHBIH (aKT, FMII0Te3a, 3aKOH, TEOPHs,
aHalu3, CHUHTE3, Kiaccu(ukauus, NEePUOAUYHOCTH, HAOIIOJCHUE, H3MEPEHHUE, HKCIEPUMEHT,
MOJIEJIMPOBAHUE.

®usnka: Marepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPreTUUYECKUA YpOBEHD,
BEILIECTBO, TEJIO0, 00BbEM, arperaTHOe COCTOSIHUE BEIECTBa, (PU3NYECKUE BEJIMYMHBI U €UHULIBI UX
U3MEpEHMUS.

buonorus: kierka, opraHusMm, Ouocdepa, oOMEH BeELIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIrIeBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/IbI, MIOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: MuIIeBble MPOAYKThl, OCHOBBI PallMOHAJIBHOTO IMHUTAaHUS, MOIOIIME CPEICTBA,
JICKapCTBEHHBIE U KOCMETHUYECKHE IpenapaThl, MaTepualbl U3 MCKYCCTBEHHBIX U CUHTETHUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHH

XuMuyeckuil  aiemMeHT. AtoM. Snpo aroma, H30TONbI. ODJEKTPOHHAs 00OJIOUKa.
DHepreTUueckue YpOBHH, MOJYPOBHH. ATOMHBIE opOuTaiu, s-, pP-, d- amemeHThl. OCOOCHHOCTH
pacrpeneneHust 3JIEKTPOHOB MO OpOHWTaIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit  3akoH U llepuoguyeckas cucreMa XUMHUYECKHX JJIeMEeHTOB  [I.
U. MengeneeBa. Cpsa3p nepuogudeckoro 3akoHa u llepmonnueckoil cucTeMBl XUMHUYECKUX
anemenToB JI. M. MenneneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BELIECTB I10
rpynmnam u nepuojam. 3HaueHue NepruoNYECcKOro 3aKoHa B pa3BUTHU HAyKH.

Crpoenue BemiecTBa. XHUMHUECKass CBSI3b. BuIbpl XUMHYECKOH CBSI3M (KOBaJIEHTHAs
HEeNoJisipHasl W TOJIsSIpHasi, WOHHAas, MeTajuindeckas). MexaHu3Mbl oOpa3oBaHMsSI KOBaJEHTHOMN
XUMHUYECKON CBsA3M (OOMEHHBIH M JOHOPHO-aKLEeNTOpHBINH). BonoponHas cBs3b. BaneHTHOCTb.
OneKTpooTpULaTEIbHOCTh. CTeneHb OKUcaeH!sl. IOHbI: KaTHOHBI M AHUOHBI.

BemniectBa MOJNEKYJISPHOIO M HEMOJEKYJISPHOIO CTPOEHUSA. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAJUIMUECKUX pEHIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PELIETKH.

IlonsiTne 0 mucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOMJHBIE pacTBOpPBI. MaccoBas OISt
BEILECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coenvHeHuid. HoMmeHKiIaTypa HEOpraHMYECKHUX BEIECTB.
['eHeTnyeckas CBS3b HEOPraHMUYECKUX BEIIECTB, IPUHAUICKAIINX K PA3INYHBIM KIIACCaM.

Xumunueckass peakuus. Kiaccupukanus XMMHUYECKHMX peakIUi B HEOPraHUYECKOH U
OpPraHMYECKON XMMMH. 3aKOH COXPAaHEHUs MacChl BEIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUIX.

CKopocTh peakuuu, €€ 3aBHCHUMOCTh OT pa3iIu4HbIX (akTopoB. OOpaTUMBbIE PEAKIMH.
Xumnueckoe paBHOBecue. MakTOpbl, BIMAIONME HAa COCTOSHUE XHMHYECKOTO PpPABHOBECHS.
[Tpunuun Jle [larense.

OnekrponauTnueckas auccouuanus. CuibHble W ciadble 3neKTpoauThl. Cpena BOIAHBIX
pacTBOPOB BEILIECTB: KUCasl, HEUTpalbHAas, IIeJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.



DKCTIepUMEHTAILHBIC METO/IbI M3YUEHUs BEIIECTB U WX MPEBPAIICHUN: JEMOHCTPAIUs TaOIUI]
«ITepuognueckass cucrema xumuyeckux ssemeHToB JI. WM. MennmeneeBa», Hu3ydeHue MoJenen
KPUCTAJUTMYECKUX pPEeHETOoK, HaOJIr0IeHNE
U ONHUCaHHE JAEMOHCTPALMOHHBIX M JTAOOPATOPHBIX OMBITOB (pa3jioKEHUE MEPOKCHIa BOJOpPOJIa B
NPUCYTCTBUU  KaTajlu3aTropa, OINpPEACICHHEe Cpelbl PacTBOPOB  BEIIECTB C  MOMOIUIBIO
YHHUBEPCAIbHOTO HWHIUKATOpA, PEaKklMM HOHHOTO OOMEHa), MPOBEACHUE MPAKTUUYECKOW pabOThI
«BrusiHrE pa3nuyuHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKON PEaKIIHm.

PacuérHble 3a1auu.

Pacuérbl 10 ypaBHEHMSIM XMMHUYECKUX PEAKLHH, B TOM YHUCIEC TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIS1 BEILIECTBAY.

Heopranuueckasi xumus

Hemeramibl. [lonoxxenue HemetamwioB B [lepuoanyueckoil cucteMe XMMUYECKUX 3JIeMeHTOB J1.
W. MenneneeBa M OCOOCHHOCTHM CTpoeHHs aTomMoB. @Du3nueckue CBOICTBA HEMETAJLIOB.
AJoTponusi HeMETauIoB (Ha IpUMEpPe KUCIopoa, cepbl, hochopa u yriiepoaa).

XVUMUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAUIOB (TaloreHoB, cepbl, aszoTa, (ocdopa,
yriaepoaa U KpeMHHUs) U UX COEIUHEHHH (OKCHIIOB, KHCIOPOJCOAEPKALIUX KHUCIOT, BOJOPOIHBIX
COCTMHECHUI).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenne MeramioB B Ilepuonnueckoi cucreMe XMMHYECKUX 3JIEMEHTOB /.
U. MenneneeBa. OcoOEHHOCTH CTPOCHHsSI DJIEKTPOHHBIX 000J04YeK aToMOB MeTaioB. OoOmiue
¢usnueckue cpoiicTBa MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUM psl HanpsyKeHUN
METaJIOB.

XUMHYECKHE CBOMCTBA BAXKHEHINIMX METAUIOB (HATPUM, Kalduil, KaJblMi, MarHui,
ATIOMUHUM, IUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

OO6mme cnocoObI MoTyYeHHsI MeTaJUI0B. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIIEpPUMEHTAIbHbIE METO/bl U3YUCHUS BEIIECTB M UX MPEBPALICHUN: U3YYEHUE KOJUIEKIIUU
«MeTauisl ¥ CIIaBbI», 00PA3IOB HEMETAIOB, PEIICHUE IKCIIEPUMEHTAIILHBIX 3a/1a4, HAOII0ICHUE
U ONHCAaHHWE JEMOHCTPALIMOHHBIX U JIA0OPAaTOPHBIX OIMBITOB (B3aUMOJCHCTBUE TUIPOKCHUIA
AITIOMUHHMS C pACTBOPaMU KHUCIIOT M IIEJI0Yei, KaueCTBEHHbBIE PEaKIIUU Ha KATHOHBI METAJJIOB).

PacuérHbie 3a/1aun.

Pacuérer maccel BemiecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEUIECTB, pacu&Thl Macchl (00bEMa, KOIUYECTBA
BEII[ECTBA) MTPOJIYKTOB PEAKIIUU, €CITH OJTHO M3 BEIIECTB UMEET MIPUMECH.

XuMHuS U )KU3Hb

Ponp xumMun B obecrieueHHUH SKOJIOTMUECKOM, SHEPreTHUYECKOM M TMHUIIEBON 0€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METO/AX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUM.

[IpencraBnenuss 06 0OMMX HAYYHBIX MPUHIIMIIAX MPOMBIILIEHHOTO MOJYUYE€HUS BaKHEUIITUX
BEILECTB.

UenoBek B MHUpPE BEIIECTB M MAaTEpUATIOB: BAXXHEHIITHE CTPOUTEIBHBIE MaTepHUAIbI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpAacKH, CTEKJIO, KEpamMHKa, MaTephaibl ISl SJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHMYECKUE U MUHEPAIbHBIC YI0OPEHHUSI.

XuMHUST M 3I0pPOBbE UEJIOBEKa: IpaBWja HCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENAPaATOB,
MpaBHIIa 0e30macHOTo WCTIOTb30BaHUS MpenaparoB OBITOBOI XUMUHU
B [TIOBCETHEBHOMN KU3HH.

MexnpeIMETHBIE CBS3U.

Peanmu3zanus MEXNpeAMETHBIX CBS3€H MPU M3ydeHUH OOIIel M HeopraHM4ecKo xumun B 11
KJIacCe OCYIIECTBISETCSA Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITHH, TaK U
MOHSATUH, SBISIOMIMUXCSA CUCTEMHBIMU JUISI OTAENBHBIX TPEJAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0me ecTecTBEHHO-HAyYHBIC TIOHSATHS: HAyYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIHU3,
CUHTE3, Kiaccu(ukamnus, TMepUOJUIHOCTh, HAONIOJCHHUe, OJKCIEPUMEHT, MOJEIMPOBaHUE,
HU3MEpPEHHE, SIBJICHHE.




®dusnka: Marepusi, dHEpPrusi, macca, aTroM, 3JEKTPOH, MPOTOH, HEWUTPOH, HOH, H30TOIl,
pPaZMo0aKTUBHOCTb, MOJIEKYJa, HHEPreTHUYEeCKU YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTtHoe
COCTOSTHUE BEIECTBA, PUINUCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTh.

buonorus: kietka, opraHu3M, O3KOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE OPO/IBL, TOJIE3HbIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHomoTUs: XUMUYECKass MPOMBIIUIEHHOCTb, METAJUIyprus, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepuasos, CEJIbCKOXO03SUCTBEHHOE IIPOU3BOJICTBO, MUIIeBast MIPOMBIIIIJICHHOCTb,
dapmaleBTUYECKasi MPOMBIIIIEHHOCTb, MPOM3BOICTBO KOCMETHYECKUX TPENapaToB, MPOU3BOICTBO
KOHCTPYKIMOHHBIX MaTE€PHAJIOB, 3JICKTPOHHAS! IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUs IIPOI'PAMMBLI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjlbTaTaM OCBOEHHUS O0YyYarolIuMUCs
IporpaMM CpeaHero oomero oOpa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
HayuyHo-MeTonn4eckoit OCHOBOU Ui pa3paOOTKU IIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHHS IPOTrpaMM
cpeaHero o011ero o0pa3oBaHusl SBIAETCS CUCTEMHO-ESATEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBMM C CHCTEMHO-IESATEIBHOCTHBIM TIOAXOJIOM B CTPYKTYPE JIMYHOCTHBIX
pe3ysIbTaTOB OCBOEHMs MpeaMeTa «XUMUs» Ha YPOBHE CPEAHEro 00Iero oopa3oBaHus BbIICICHbBI
CJIEAYIOLIME COCTaBIIAIOILUE:

OCO3HaHHE OO0YYAIOUUMHCA POCCUHCKOM TIpakJaHCKOM HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPE/ICIICHUIO;

HaJINYMe MOTUBAIMH K 00yUYEeHHIO;

IEJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOSKICHHWH JIMYHOCTH HA OCHOBE KIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOMIMXCS PYKOBOJCTBOBAaTHCS B CBOEH JIESATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMM, HNPUCYHIIMMM  LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHus;

HaJIN4YMe NMPaBOCO3HAHUS SKOJIOTUYECKOIN KyJIbTYphl U CIIOCOOHOCTH CTaBUTh LIETTU U CTPOUTH
KU3HEHHBIE TITaHBI.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaAMeTa « XMMHsD) IOCTUTAIOTCS B €IMHCTBE YU€OHOH U
BOCIIUTATEIILHON JIEATEIFHOCTH B COOTBETCTBHHM C TYMaHUCTHYECKHMH, COIMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMM M HJl€aJlaMH  POCCHHMCKOTO TIpakJaHCKOro oOIIecTBa,
NPUHATBIME B OOIIECTBE HOPMAMHM M TPaBUJIAMH TIOBEACHHUS, CHOCOOCTBYIOUIMMH TIPOIECCaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCS.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpenaMeTa «XHMHS» OTpakaloT CHOPMHPOBAHHOCTH
OTIbITA TO3HABATEJILHOM U MPAKTUYECKOM JeATETbHOCTH 00YyUYarOIIUXCs 110 peaTu3aliy MPUHATHIX B
00I11eCTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

OCO3HAHMsI OOYYAIOUIMMHCS CBOMX KOHCTUTYIIMOHHBIX TPaB M O0S3aHHOCTEH, YBaKEHHS K
3aKOHY U MPaBOIOPAIKY;

NPEJCTAaBICHUS O COIMAJIBHBIX HOPMaxX MW TMPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATENBHOCTH TPH CO3JJAHWW YYEOHBIX INPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMAaTh M MPHHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apTyMEHTBHI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOM NesSTeTbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUSI:

[IEHHOCTHOTO OTHOIIEHUS K HICTOPUYECKOMY M HAYYHOMY HaCleNI0 OT€YECTBEHHOW XUMUH;



YBa)KEHHI K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUHU U MPAKTUYECKOTO MPUMEHEHHUS XUMHH,
OCO3HAHHUA TOTO, YTO JOCTH)KCHUSI HAYKU €CTh Pe3yJbTaT JUIMTEIbHBIX HAOMI0EHUH, KPOIOTIUBBIX
AKCIIEPUMEHTAIbHBIX IIOMCKOB, [IOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUH U MOCIEIYIOIIEM aHaln3e HHPOopMauu
0 MEPENOBBIX JOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O0 CO3HAHMS, 3TUYECKOI0 IIOBE/ICHMS;

CIIOCOOHOCTH  OLEHMBATh  CUTYyallUH, CBSI3aHHBIE C  XUMHUYECKHUMH  SIBJICHUSIMH,
U IPUHUMATb OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

FOTOBHOCTH OLEHHUBATh CBOE IIOBEICHUE M TIOCTYNKH CBOMX TOBAPUILEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEICTBUNA 3TUX MOCTYIIKOB;

4) ¢hopMHUPOBAHUS KYJIBTYPHI 3/10POBbSI:

NMOHMMAaHUSA LIEHHOCTeW 3J0poBOro u Oe3omacHOro oOpa3a KH3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DPU3NYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOrofeHus mpaBuil 0€30MacHOr0 OOpAIEHHS C BEIIECTBaMU B OBITY, TOBCETHEBHOM KU3HU
U B TPYJIOBOH IEATEIBHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBWJI MHAUBHIYATLHOTO U KOJIJIEKTUBHOTO 0€30MacHOrO MOBEACHUS
B CUTyalUsIX, YIPOXKAIOIINX 310POBbIO U )KU3HHU JIIOJIEH;

OCO3HAaHUS TOCJIEACTBUI M HENpPUATUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B  y4€OHO-MCCIEI0BATEIbCKOW  JESITENbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUAAX JACATEIbHOCTH,

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE€ B PEIICHWM NPAKTUYECKHX 3a4ad  COLUAJIBbHON
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAaKTUYECKOMY U3YUEHHUIO MpoQeccuil pa3IuiyHoro poja, B TOM YHUCIIE HA OCHOBE
MIPUMEHEHHUS MIPEAMETHBIX 3HAHUI M0 XUMUU;

YBa)X€HUS K TPYAY, JIOASAM TpyZa U pe3yJbTaTaM TPYI0BOU NEATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHJMBHYalbHOW TpaeKTOpuu oOpazoBaHusi, Oymyiieit
npodeccun U peanu3aluu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U MOTpeOHOCTeH 00111ecTBa;

6) 9K0JIOrH4€eCKOT0 BOCITUTAHUS

HKOJIOTUYECKHU 11€J€CO00pa3HOr0 OTHOLIEHHS K MPUPOAE, KaK MCTOYHHKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

NOHUMAaHMs TJI00aJBbHOTO XapakTepa SKOJIOTMYECKUX MpoOJIeM, BIUSHHS >KOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEbI;

OCO3HaHMsI HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHKEHUH XUMHM JJIS pelleHHs BOMPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

AKTUBHOIO HENpUATHS JEHUCTBUM, NPUHOCALIMX BPEI OKPYKAMOIIEH NPUPOIHON Cpele,
YMEHMsI TPOTHO3UPOBATh HEOJIArONpUATHBIE HKOJIOTMYECKHUE TIOCIEACTBUS MpeaPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4Ms Pa3BUTOrO HKOJIOTMYECKOTO MBINUICHUS, OKOJIOTMYECKOM KYJIbTYpBI, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOM  HANpaBIE€HHOCTH, YMEHMsSI PYKOBOJACTBOBAaTbCA HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOM M COLMANIbHON NMPAKTHKE, CIOCOOHOCTH M YMEHMSI aKTMBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOpoOHH;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOILECTBEHHOW MPAKTHKU;

NOHUMaHMA CHEU(PUKH XUMHM KaK HAayKH, OCO3HaHuA €€ poiu B (HOPMHUPOBAHUU
paloHaIbHOIO HAYYHOTO MBIIUIEHUS, CO3JaHMU IIEJIOCTHOTO IMPEACTaBICHUS 00 OKpYyKaroleM



MHpPE KaK O €IMHCTBE MPUPOBI U YEIIOBEKA, B IO3HAHUU ITPUPOJIHBIX 3aKOHOMEPHOCTEW U PEILICHUU
po0JIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCOOON 3HAYMMOCTH XHWMHUU IS COBPEMCHHON NHMBWIM3AIMHA: B €€
T'YMaHUCTUYECKON HAMpaBICHHOCTH M BA)XXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepUaIbHOU
KYJIBTYpPBI, PEIICHUU TIO0AIBHBIX MPOOJEeM YCTOWYUBOTO PAa3BUTHS UYEIOBEUECTBA — CHIPHEBOM,
SHEPIreTHYECKOM, MUIIEBOM M AKOJIOTHIECKON 0€301MacHOCTH, B Pa3BUTUH MEIHUIIMHBI, 00CCIICYCHUHN
YCIIOBUH YCIIEITHOTO TPYAA U DKOJIOTHYECKH KOM(POPTHOM KUZHU KaXI0T0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOH  TI'pPaMOTHOCTH: TOHUMAHHMS  CYIIHOCTH  METOJIOB  MO3HAHMS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH HCIOIb30BATh IOJIYy4YaeMble 3HAHUS IS
aHaJn3a U OOBSICHEHUS SIBJICHUIH OKPYIKAIOIIEr0 MUPA M IPOUCXOIAIINX B HEM M3MEHCHHMA, YMEHUS
nenath 000CHOBAHHBIC 3aKITIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JTAHHBIX C LEIbI0
MOJTYyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUS JJIsl PEUICHUs MpobieM B
peabHbBIX KU3ZHEHHBIX CUTYAIUAX;

MHTEpECca K MMO3HAHUIO U UCCIIEN0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEINPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpAa3OBaHHIO, K
AKTUBHOMY TTOJIYYEHUIO HOBBIX 3HAHUU MO XUMHUH B COOTBETCTBHH C KU3HEHHBIMHU MOTPEOHOCTSIIMHU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMUHBIX chepax npodecCHOHaATbLHON AeSITETbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yiIbTaThl OCBOCHUS yU4EOHOTO MpeaMeTa «XUMUs Ha YPOBHE CPETHETO
o0111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMbIC Ui (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIONIMXCS MEKIUCIUIUIMHAPHBIC
(MeX1peIMeTHbIE) 00IleHayUYHbIe IOHATHS, OTPAYKAIOLIUE LEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa U
cnenu(UKy METOIIOB IMO3HAHMS, UCIOJIB3YEMbIX B €CTCCTBEHHBIX HayKaX (Marepus, BEIECTBO,
SHEprusi, SBJIEHUE, IPOLECC, CUCTEMAa, HAay4YHbIM (PaKT, NPUHLHUI, TUIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);

YHHUBEpCalIbHble Y4eOHbIE eHCTBUS (IT0O3HABATEIIbHBIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE),
obecrieunBaroimue (GopMupoBaHHe (DYHKIIMOHAIBHOW TPAMOTHOCTH M COIMAJIBHON KOMIICTCHIIMU
00yJaromuxcs;

CIIOCOOHOCTh ~ OOydYaromMxcs  HUCIOJB30BaTh  OCBOGHHBIE  MEXKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCalbHbIE Y4eOHble JAEWCTBUS B IO3HABaTEJIbHOM U
COLIMATILHOM MTPaKTHKE.

MeranpeamMeTHbie  pe3ysbTaThl  OTPAXKAIOT OBJIAJICHUE YHUBEPCAIHHBIMH  YU4€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

OBnaz{eHne YHUBEpPCAJIbHBIMH y‘-lQﬁHbIMI/I NO3HABATEJbHBIMHU A€ CTBUSIMM:

1) 6a3oBble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENIbHO  (POPMYIUPOBAaTh M aKTYalIH3UpOBaTh TMpPOOJIEeMy, BCECTOPOHHE €€
paccMaTpuBarth;

ONpeNeNsaTh LENu JeATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX JTOCTHKEHHS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C TOCTABJICHHBIMU LCIIAMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUW NTPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIIEIATh
XapaKTCPHBIC IMPpU3HAKH HOHATHHU u YCTaHaBJIMBATh nux B3aMMOCBA3b, HUCIIOJIB30BATh
COOTBETCTBYIOIINE OHATHS JIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUH IJIA Knaccmbm(aum BCIICCTB U XUMHNYCCKHUX peaKuan;

yCTaHaBIUBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3M MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKUEC PACCYKIACHHUA (I/IHHYKTI/IBHI)Ie, JACAYKTUBHBIC, I10 aHa.]'IOI‘I/II/I), BBISABJISATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B PACCMATPHUBAEMBIX SIBICHUAX, (OPMYIUPOBATH BBIBOJBI U
3aKITFOYCHUS,



IPUMEHSATh B IPOLECCE MO3HAHUA, UCIOJB3YEMblE B XMMHUHM CHMBOJIMYECKHE (3HAKOBBIE)
MOJIeNH, IIPeoOpa3oBbIBATh MOJEIIBHBIE MPEICTABICHUS — XMMUYECKUN 3HAK (CHMMBOJI) JIEMEHTA,
XuMuyeckass (opmyna, ypaBHEHHE XUMHUYECKOM peakIMu — TpH PEHICHUH  Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/lay, IPUMEHATh HAa3BaHHbIE MOJEJbHbIE NPEICTaBICHUS A
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUUYECKUX PEAKLIUH.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIMII;

dopMynupoBaTh IL€IM M 33Ja4d  MCCIENOBAaHMSA, MCIIOJIB30BaTh IIOCTABJIECHHBIE U
CaMOCTOSITENIEHO CPOPMYJIMPOBAHHBIE BOIPOCH! B KAYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI ISt
(GbopMHpOBaHUS TUIIOTE3bI 110 IPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CY)KICHUIA;

BJIA/IETh HAaBBIKAMHM CaMOCTOSTEIbHOI'O IUIAHUPOBAHMSI U IPOBEIACHUS YYEHHUYECKUX
9KCHEPUMEHTOB, COBEPLICHCTBOBATH YMEHHUS HAONIOATh 3a XOJIOM IIpOLEecca, CAMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3ysbTaT, (OPMYIUPOBATH OOOOLICHUS ¥ BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEAOBAHUS, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIEOBAaTENIbCKOM M MPOEKTHON  JesATEeIbHOCTH,
IPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PpELICHUS
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unpopmaumeii:

OpPUEHTHPOBATHCS B Pa3IMYHbIX UCTOUYHMKAX MH(OpMAIMK (Hay4yHO-IOMYJIApHAs JIUTepaTypa
XUMHUYECKOIO COJIep’KaHus, CIpaBOYHbIE Mocolus, pecypchl WHTepHera), aHaIM3UPOBATH
UHPOPMALIMIO PA3JIMYHBIX BUAOB U (OPM MpPEACTaBICHUS, KPUTHUECKH OLEHHBATh €&
JIOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dopMynHupoBaTh 3ampockl M NPUMEHSATh pPA3JIMYHbIE METOJAbl IpU IOHCKE U O0TOOpE
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJb30BAHUS HMH(OPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTUH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (OpMY IMpelcTaBleHUs] UHPOpPMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBl, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAy4yHbIM A3BIK B KayecTBE CpeAcTBAa IMpH paboTe ¢ XUMHYECKOH
uH(pOopMaliel: MPUMEHATh MEXIIpeIMETHbIE (PU3NUecCKue U MaTeMaTHUeCKHUe) 3HaKU U CHUMBOJIBI,
bopmybl, a00peBHaTyphl, HOMEHKIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIHOCTH.

Oejaaaenue YHUBEPCAJIBHBIMH KOMMYHUKATUBHBIMU JelCTBUAMM:

3a/laBaTh ~ BOMPOCHI IO  CYIIECTBY  0OCyXJaeMOoil  TeMbl B  XOA€  JAMalora
I/I/I/IJ'II/I I[I/ICKyCCI/II/I, BBICKa3bIBaThb HJCH, q)OpMy.]'II/IpOBaTB CBOH HpeI[J'IO)KCHI/IS{ OTHOCUTCIBHO
BBINIOJIHEHUS MPEJIJIOKEHHOMN 3a/1a4u;

BBICTYIIATh C MPE3CHTAlMEd pPE3yJbTAaTOB I103HABATEIBHOW JEATEIbHOCTH, ITOJIYyYEHHBIX
CaMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMHM MPU BBIMOJIHEHUU XUMUYECKOTO 3KCIIEPUMEHTA,
MPaKTUYECKOW paboThl MO HCCIAEAOBAHUIO CBOMCTB M3Y4YaeMBIX BEIIECTB, peain3alluu y4eOHOTO
mpoekTa W (OPMyIUPOBAaTh BBIBOJABI MO pe3yibTaTaM NPOBEACHHBIX HCCIECIOBAHUM MyTEM
COTJIACOBAHUS MO3UIINI B X071 OOCYK/IEHUSI U 0OMEHA MHEHHUSIMH.

OBi1aieHHe YHHBEPCAJbHBIMH PEryJsiTHBHBIMU JA€HCTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBAaTh W OCYIIECTBIATH CBOIO I103HABATEIbHYIO JEATEIBbHOCTD,
ompenenss e€ LeNd U 3aJaud, KOHTPOJIUPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alrOpUTM JACUCTBUM TpU BBIOJHEHUU YUEOHBIX W MCCIEIOBATENbCKUX 3aj]ad,
BbIOMpaTh Hanbosee 3(pPeKTUBHBIN COCO0 MX peleHHs ¢ Yy4ETOM MOJTYYEHHUS HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.



IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)karoT:

c(OpMUPOBAHHOCTh TPEACTABICHUI O XMMHUYECKOW COCTaBISIOLIEH €CTeCTBEHHO-HAy4YHOMI
KapTUHBl MHpA, POJIM XUMHUHU B TIO3HAHUM SIBJICHUW NPHUPOJBI, B (POPMUPOBAHHHM MBIIUICHHUS U
KYyJIbTYpbl JUYHOCTH, €€ (YHKIHOHAIbHOM TIpPaMOTHOCTH, HEOOXOAUMOW JJisi pelIeHUs
NPAaKTUYECKUX 337a4 M HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE ITOHATHS
(XMMUYECKUIl 2JIEMEHT, aTOM, OJJEKTPOHHAas 000J04YKa aromMa, MOJIEKYJa, BaJIEHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHUECKash CBsI3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U
COKpal&HHas1), MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIN CKeleT, GyHKIIMOHATbHAS
IpyIIa, paauKail, A30MEPHsL, U30MEPbI, TOMOJIOTMYECKUH Psil, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOL
U a30TCOJECpKAIINE COCIUHEHUs, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHMS); TEOPUU U 3aKOHBI (TEOpHUsl CTPOEHMsI opraHumueckux BeniectB A. M. byrtneposa,
3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3bIK XHUMUU;
MHUPOBO33PEHUYECKHE 3HAHMS, JIEXKallWMe B OCHOBE IIOHMMAHHs INPUYMHHOCTH U CHUCTEMHOCTH
XUMHUYECKHUX SBIIEHUH, (AKTOJIOTMYECKHUE CBEICHUS O CBOMCTBAaX, COCTaBe, IMOJNYYEHUU U
0€3011aCHOM HCIIOJIb30BAaHUM BAKHEHIIMX OPraHWYECKUX BEHIECTB B OBITY W TMPAKTUYECKOM
JIeATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATh XapaKTEPHbIE MPU3HAKU MOHITUN, YCTAaHABIUBATh UX
B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATUS MHPU OMNHMCAHUM COCTaBa, CTPOCHUS HU
MIPEBPAILLCHUI OPTaHUYECKUX COCIUHECHUM;

c(OpPMUPOBAHHOCTh YMEHHUH HCMOJIb30BaTh XUMHUYECKYID CHMBOJHUKY JJISi COCTaBJICHHS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOU, COKpAIIEHHOW) HOPMYNT OpraHuYeCKUX BEIIECTB U
YPAaBHEHUN XMMHUYECKUX PEaKIMM, U3rOTaBIMBATh MOJIEIH MOJIEKYJI OPTaHWYECKHX BELIECTB AJIS
WJUTFOCTPALIMKM UX XMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHUS,

c(OpMUPOBAHHOCTh YMEHHMI yCTaHaBIMBATh MPUHAIJIEKHOCTh W3YYEHHBIX OpPraHHMYECKHUX
BEIIECTB 10 HUX COCTaBy WU CTPOEHHIO K OIpenesIEHHOMY Kiaccy/Tpynmne COeQUHEHUH
(YyrneBomopobl, KUCIOPOJ M a30TCOAEPKAIUE COEAMHEHUS, BBICOKOMOJIEKYIJISIPHBIE COEIMHEHN),
JaBaTb MM Ha3BaHMA 1o cucreMatnueckoil HomeHkiatype (IUPAC), a Taxke NpUBOIUTH
TPUBUAJIbHbIE HA3BaHUS OTJENbHBIX OPraHMYECKUX BELIECTB (ITUJIEH, MPOIUJIEH, AalleTUJIEH,
ATUJICHIJIMKOJIb, TIUIEPHH, (peHom, popMabaeru, aeTalbaerui, MypaBbiHas KUCI0Ta, YKCYyCHas
KHCJIOTa, OJIEMHOBas KUCJIOTAa, CTEAPUHOBAs KUCJIOTA, INII0K03a, PPyKTO3a, Kpaxmall, LeJUI0NI03a,
TJIUIMH);

c(OpPMUPOBAHHOCTh YMEHMSI ONPEAENATh BHUABl XUMHYECKOH CBSI3M B OPraHUYECKUX
COEMHEHUsX (OJJMHAPHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHUSI NPUMEHATH IIOJIO)KEHUS TEOPHUH CTPOEHUS OPraHMYECKUX
BemecTB A. M. bytnepoBa Ui 0OBSICHEHUS 3aBHCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHsI MACChI BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepPH30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUYECKHE
CBOMCTBa THUIHMYHBIX MPEACTaBUTEIEH PAa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STUJICH, TMpPONWIEH, aueTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OGeH30J, MeTaHOJ], STaHOI,
STUJICHTJIMKOJb, TIULIEPUH, (EHOJ, aleTalbJernu],, MypaBbuHas U YKCYCHasl KHCJIOTHI, TJIIOKO03a,
KpaxMall, LeJITI0JI03a, AMUHOYKCYCHAsi KHUCJIO0Ta), WIIIOCTPUPOBATh T€HETUYECKYIO CBSA3b MEXKIY
HUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XHMHMYECKHX PEAKIUI C HCIOJIb30BAHUEM CTPYKTYPHBIX
bopmyu;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKHU YTJIEBOJOPOIHOTO ChIPbS (HEPTH,
OPUPOJIHBIN Ta3, yrojb), COCOObI MX MepepadOTKH M IMPaKTHUYECKOEe NPUMEHEHHE MPOIYKTOB
nepepadoTKu;



c(hOpPMUPOBAHHOCTh YMEHUH MPOBOIUTH BBIUMCIICHHS 10 XUMUYECKUM YPaBHEHUSAM (MAaCCHI,
00BbEMa, KOJTMYECTBA UCXOJHOTO BELIECTBA WU MPOAYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB WJIU MPOJAYKTOB PEAKIIHH);

c(OpMHUPOBAHHOCTh YMEHHUH BIIAJETh CUCTEMON 3HaHMM OO0 OCHOBHBIX METO/JaX HAyYHOTO
MO3HAHMUSI, UCTIOJIB3YEMbIX B XMMUU MIPU U3YYEHUH BEUIECCTB U XMMUUYECKUX SIBJICHUH (HaOt01eHue,
U3MEepeHHe, HKCIEPUMEHT, MOJCIUPOBAHKE), UCIIONb30BaTh CUCTEMHbIE XMMHUYECKHUE 3HAHUS IS
MPUHATUS PEIIEHUHA B KOHKPETHBIX JKM3HEHHBIX CUTYalHsIX, CBSI3aHHBIX C BEIIECTBAMH U HX
IIPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHI COOIIOIaTh MpaBHIA IOJTH30BAHUS XHUMHUYECKON IMOCYI0H M
1abopaToOpHBIM 000PYAOBaHUEM, a TaKXKe MpaBHia OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUW IJIAHUPOBATh W BBINOJIHATH XUMHUYECKUH OSKCIIEPUMEHT
(npeBpallieHusT OPraHUYECKUX BEIIECTB IMPU HArpeBaHUM, IMOJTYYCHUE STHICEHA U U3YYCHHE €ro
CBOICTB, KQUeCTBEHHBIE PEAKIIMU OPraHUYECKUX BEIECTB, JCHATypalus OelKOB MPH HArPEBaHUH,
[[BETHBIC PEAKIIMH OCIIKOB) B COOTBETCTBUU C MPABHIIAMU TEXHUKU OE30MACHOCTU TPU OOpaIeHUN
C BellecTBaMH M Ja0OpaTOPHBIM OOOpPYIOBAaHUEM, NPEICTABISTh PE3YyIbTaThl XHUMHUYECKOTO
IKCIIEPUMEHTa B (OpPME 3alMCH ypaBHEHUH COOTBETCTBYIONIMX PEAKIUH U (OPMyITUpOBATH
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

c()OPMUPOBAHHOCTh YMCHHM KPUTHYECKH AaHAIU3UPOBATh XHMHUYECKYIO0 HH(OpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanuu, HTEpHET U IpYyrux);

c(OpMUPOBAHHOCTh YMEHHMH cOOIIOaTh MpaBWJIa 3KOJOTMYECKU  LI€JIECO00pa3HOro
MOBECHUsA B OBITY W TPYOOBOW JIEATEILHOCTH B LEISIX COXPAaHEHHs] CBOETO 3I0POBbS U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTh BO3JICUCTBHS HA KUBBIC OPraHU3MBbI
ONpeIeEHHBIX OPraHNYECKUX BEIIECTB, TOHMMAas cMbIci noka3arens [TIK, noscHaTs Ha npuMepax
CIoCOObI YMEHBIIICHHS U MPEOTBPAILICHUS KX BPEHOTO BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKa;

11 KJIIACC

[TpenmMeTHbIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMus» OTPaxaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O XMMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpA, POJIM XMMHUU B MO3HAHWUU SBJICHUA MPUPOIbI, B (OPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOM TIpPaMOTHOCTH, HEOOXOAMMON [UIsl pelleHus
NPAaKTUYECKUX 337a4 M HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHON CpeliE;

BJIAJICHNE CUCTEMOM XMMHUYECKHMX 3HAHUI, KOTOpas BKJIKOYAET: OCHOBOMOJATAIOIIUE TOHATHS
(XMIMHUYECKHUIl JIEMEHT, aTOM, M30TOI, S-, P-, d- 3JEKTPOHHBIC OpPOUTAIM aATOMOB, MOH, MOJICKYIIa,
MOJIb, MOJISIpHBI 00BEM, BaJEHTHOCTh, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJICHUS,
XUMHUYECKasl CBsA3b (KOBAJEHTHAsl, WMOHHAs, MeTaJUIMYecKas, BOJOPOAHAas), KpUCTAJIMYEcKas
pelméTKka,  TUNBl  XUMHYECKMX  pEaKUMH,  pacTBOp,  JJEKTPOJIMTHI,  HEIIEKTPOJINTHL,
AIIEKTPOJINTUYECKAs JUCCOLMAIUS, OKUCIUTEb, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKON peaklvy,
XMMHUYECKOE paBHOBECHE); TEOPUUM U 3aKOHBI (TEOpPHUs AJIEKTPOJIUTHUYECKOM AMCCOLMAINH,
nepuoanyeckuit 3akoH . . MenaeneeBa, 3aKOH COXpAaHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEBpalleHUs SHEPTHM NMPU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHUH, MUPOBO33pPEHUECKHE 3HAHUS, JIEKaI[1Ee B OCHOBE IOHUMAaHUS IPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKHX SIBJICHUH, (PaKTOJIOTMYECKHE CBEJCHHMS O CBOWCTBAX, COCTaBe, IMOJYyYECHHH U
0€30MacHOM HCITOJIb30BAHUM BAKHEWIUX HEOPraHWYECKUX BEHIECTB B OBITY U MPaKTHUECKOMN
JESATEIIBHOCTH YEJIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEpHbIE MPU3HAKU MOHITUN, YCTaHABIMBATh UX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS NIPH ONMCAHNN HEOPTaHMYECKHUX BELLECTB
Y WX MPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHUH HCHOJIB30BATh XWMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS
(dbopMyJ1 BELIECTB U YpaBHEHUI XMMUUYECKUX PeaKIuii, cucreMaTuueckyto HoMeHkinatypy (IUPAC)



U TPUBHAJIbHBIC HA3BaHUS OT/EIbHBIX HEOPTraHWYECKUX BEIIEeCTB (yrapHbl ra3, yrieKHCIbIN ras,
aMMHuak, raiméHasi U3BeCTh, Heral€Has U3BecTb, MUThEBAs COJA, MUPUT U JPYTHE);

c()OpPMUPOBAHHOCTh YMEHHU OMNPEICNIATh BAJIICHTHOCTh U CTENCHb OKHCICHUS XHUMHUYECKUX
9JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BHJI XUMUYECKOW CBSI3U (KOBaJIeHTHAasi, MOHHAs,
MeTaJuInuecKasi, BOJAOPOAHAs) B COCAUHEHUSAX, THUIl KPUCTAIUIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (aroMHasi, MOJIEKYJIApHasi, HOHHAs, MeTa/lIn4yecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUII;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATh NMPUHAAJIC)KHOCTh HEOPTaHUYECKUX BEUIECTB I10
UX COCTaBy K OMNpPEIEIEHHOMY KIIAcCy/TpyIIe COeNWHEHUH (MPOCThIE BEIIeCTBA — METAJUIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCUIDI, COJIH);

c(OpMUPOBAHHOCTh YMEHHI PAaCKPBIBATH CMBICI TIepuoandeckoro 3akona [[. . Menueneena
U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, O0BSCHUTEIBHYIO H IPOTHOCTUYECKYIO (DYHKITUH;

c(OpMUPOBAHHOCTh YMEHHI XapaKTEPHU30BATh 3JEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX
aneMeHToB 1—4 nepuonoB Ilepuonnueckoit cucteMbl xuMuueckux 3iemeHToB Jl. M. Menneneena,
UCTIONB3Ysl TIOHATHUS «S-, P-, U-3JEKTPOHHBIC OPOUTAINY», «IHEPTETHUCCKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HUX COEAMHEHUH IO NEepHojaM U
rpynmnaMm [lepuoandeckoit cucteMsl XUMUYECKUX 3i1eMeHTOB [I. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHMI XapaKTepU30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA
HEOPTraHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHHUE T'€HETHYECKOU
CBS3M MEXKJYy HEOPraHMYECKHMMH BEIIECTBAMM C IIOMOUIbIO YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

c(OpMUPOBAHHOCTh yMEHHS KJIacCU(PUIMPOBATH XUMHUYECKHUE PEAKIMH 0 Pa3TUYHBIM
npu3HaKaM (YUCITy U COCTaBY PEarupyrolux BEMIECTB, TEIIOBOMY d((EKTy peakiuu, N3MEHESHUIO
CTETEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIISTh YPaBHEHUS PEAKIMI Pa3IUYHBIX TUIIOB, MOJHBIC U
COKpaIIEHHBIE YpaBHEHUS peaklUUid HOHHOTO OOMEHa, y4YUTHIBAas YCIOBHUS, MPU KOTOPBIX 3TH
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIIUU, MOATBEPKIAIOIINE KaueCTBEHHBI COCTAB
Pa3JIMYHBIX HEOPTaHUYECKHUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOW DPEAKIUU OT
pa3iauuHbIX (AKTOPOB; XapakTep CMEIICHHUS XHMHYECKOTO pABHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKUE TPOIIECCHI, JIEKAIIUE B OCHOBE
MPOMBIIIUICHHOTO TIOJIYYeHHS CEepHOM KHCIOTBI, aMMHakKa, a Takke C(HOPMHUPOBAHHOCTD
npeacTaBieHuii 00 OOMIMX HAYYHBIX NPUHIMIAX M SKOJOTHYECKHX MpoOlieMax XUMHYECKOTO
MIPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUI IPOBOAUTH BHIYUCIICHUS C UCTIONIb30BAHUEM MOHITHS «MaccoBast
JIOJISI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHWM Ta30B MPH XMUMHYECKUX PEAKIUAX, MACCHI
BelIlecTBa WK 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEI[ECTBA, Macce UM 00BEMY OHOTO H3
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, TETUIOBOTO () (PeKTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHUS
MaccChl BEIIECTB, MPEBPAILECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOJATh TMpPaBHJIa TIOJIb30BAHUS XUMHUYECKOW TOCYI0N H
1abopaToOpHEIM 000PYIOBaHHEM, a TaKXKe MpaBHiia OOpPAIICHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c()OPMHUPOBAHHOCTh yYMEHUW T[JIAHUPOBATh W BBINONHATH XUMHUYECKUU OSKCIIEPUMEHT
(pa3znoxeHue MepOKCHIa BOJOPOAa B MPUCYTCTBUU KaTallM3aTopa, ONMPEEICHHE CPEbl PAaCTBOPOB
BEIIIECTB C TIOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIMSHUE PA3NUYHBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKINy, peaKIii HOHHOTO 0OMEHa, Ka4eCTBEHHBIE PEaKIU Ha Cyab(dar-, kapOboHat-
U XJOpUJ-aHUOHBI, HAa KATHOH aMMOHUS, pEUIEHUE SKCIEPUMEHTAIbHBIX 3a7ad4 MO0 TeMaM



«Metamuie» u  «Hemeramnel») B COOTBETCTBUU C TpaBHJIAMH TEXHUKH O€30MACHOCTH MpU
oOpamieHHH C BelIeCTBaMH U JIA0OPAaTOPHBIM O0OpYIOBaHHEM, NPEACTABIATh PE3yIbTaThl
XUMHUYECKOTO OJKCIepUMEHTa B (opMe 3alucu ypaBHEHHH COOTBETCTBYIOIIUX pEAKIHA U
(bopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HWH(OPMALHIO,
MOJTy9aeMYI0 M3 pa3HbIX HCTOYHHKOB (CPEICTBAa MaCCOBOM KOMMYHHKAIUU, IHTEpHET U Jpyrux);

c(OPMUPOBAHHOCTh YMEHHH COOMIOaTh TpaBWJa SKOJOTHYECKH  IIeTIeCO00pa3HOTO
MOBEJICHUS B OBITY WM TPYAOBOW JESITEIBHOCTH B IEISX COXPAaHEHHS CBOETO 3I0POBbS U
OKpYKAroIIed MPUPOTHONW Cpeibl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HA XUBHIC OPTaHU3MBI
OTpENIeIEHHBIX BEIIECTB, MOHMMasi cMbica mokazatens [1JIK, moscHsATh Ha mpuMepax CrocoObl
YMEHBILIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3ACUCTBUS Ha OPraHU3M YEJIOBEKa.



TEMATHYECKOE IINTAHHPOBAHUE

10 KJIACC

Ne HammeHoBaH KonnuecTBo yacos OnekTpoHH Buel gearenbHOCTH 00yUaromuXcs ¢

1/ ue pasienoB PBeer Kourpons ITpakTuy ble yuérom paboyeil mporpamMmbl

b} U TEM 0 HBIE eckne (LUQpOBEIE) BOCIIUTaHMSI
IPOrPaMMBI paGoTbl  paGoTHI oOpa3zoBate

JbHBIC
pecypcbl

Paszgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM

1.1 Ilpeamer 3 https://resh. Becena o monumanus crenuGUKu XUMUAN
OpPraHUuYeCcKO edu.ru/subje kak Hayku, 0OCO3HAHHS €€ pOJIU B
1 XUMUH. ct/29/ ($hOpMHUPOBAHUH PALTMOHATBEHOTO
Teopus HAy4YHOT'O MBIIIJIEHUS, CO3JaHUU
CTpOCHHUS LEJIOCTHOTO Mpe/ICTaBICHUS 00
OpPraHUYECKU OKpYXaroIleM MUPE KaK O €AUHCTBE
X MIPUPOJBI U YEJIOBEKA, B TO3HAHUU
COCIMHEHU I IIPUPOJHBIX 3aKOHOMEPHOCTEN U
A. M. pelIeHny TpodiieM COXpaHEeHUS
Bbytneposa IIPUPOIHOTO PAaBHOBECUS; IEHHOCTHOTO

OTHOILEHUS K UCTOPHUUYECKOMY U
Hay4YHOMY HAcJEIUI0 OT€YECTBEHHON
XMMHUU; YBaXKEHHUS K IIpoLecCy
TBOpUYECTBA B 00JIACTU TEOPUU U
IPAKTUYECKOTO IPUMEHEHUS XUMUH,
OCO3HAHMSI TOTO, YTO JOCTH)KEHUS HAYKH
€CTh PE3yJbTaT JUIUTEIbHBIX
Ha0JII0IEHUH, KPOIOTIUBBIX
HKCIIEPUMEHTAIbHbIX TIOUCKOB,
MOCTOSTHHOTO TPYy/a YYEHBIX U

MPAaKTHUKOB,;

Hroro no 3

pazzneny

Pa3nea 2. Yriesogopoasbl

2.1 Tlpenenvubie 2 https://resh. YueOHbIe cuTyaluu, CriOCOOCTBYIOIIHE
yTIEBOJIOPOJ edu.ru/subje crmocoOHOCTH CaMOCTOSITEILHO
bl — aJIKaHbI ct/29/ UCIIOJIb30BATh XUMUYICCKUE 3HAHUS JJIST

peleHus mpobieM B peabHbIX
JKN3HCHHBIX CUTYyallUdX; HHTCPECA K
MO3HAHUIO U MCCIIEI0BATENbCKOM
JACATCIIBHOCTH, T'OTOBHOCTHU U
CHOCOOHOCTH K HEMIPEPHIBHOMY
00pa30BaHMIO U caM000pa30BaHUIo, K
aKTUBHOMY TOJYYEHUIO HOBBIX 3HAHHUH
10 XMMHH B COOTBETCTBUU C
KU3HEHHBIMU TOTPEOHOCTIMH;

2.2 Henpenenvn 6 1 https://resh. becena, HanpaBieHHas Ha
bIe edu.ru/subje popmupoBanue naTEpECca u
YIJIEBOAOPO ct/29/ MO3HABATEIbHBIX MOTHBOB B MOJIyYCHUH
bl QJIKEHEI, Y TIOCIIEAYIOIIEM aHaIu3¢e HH()OpMaIUH
AJIKaJUEHBI, 0 MEPEIOBBIX JOCTHKCHHUSIX

ATKWHEI COBPEMEHHOM OTE€YECTBEHHON XUMUU
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Ne HammenoBan

vl U TEM
IIPOrpaMMbI

2.3 Apomaruyec
Kne
yIJIEBOJIOPOJ
BI

2.4 Tlpupoansie
HCTOYHUKH
YTJIEBOJIOPOJ
OB U X
nepepadoTka

HWroro no
paszueiy

2

3
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KomnuectBo yacos

1/ He pasienoB Bcer Kontpone Ipaktuu
0

DOnekTpoHH  Bubl neaTenbHOCTH 00yJaronIuXcs C

ble yu€ToM paboueld mporpaMMel
(mudpossie) BOCITUTAHUS
obOpasoBare
JIbHBIE
pecypchl

https://resh. oGcyxnenue cuTyaruii Mo coOIOACHUIO

edu.ru/subje mpaBui 6e30macHOro OOpaIICHHS C

ct/29/ BEILIECTBAMH B OBITY, IOBCETHEBHOM
’KU3HH U B TPYIOBOM JEATEIbHOCTH;
HOHMMAHUSI [ICHHOCTHU MPABHUIT
WHIMBUIYaIbHOTO U KOJUIEKTUBHOTO
0€30IacHOTO MOBE/ICHUS B CUTYAIUX,
YIPOXKAIOIINX 3I0POBBIO U JKHU3HU
JIIOICH;

https://resh. TIpoekTHas AEATEIBHOCTS,

edu.ru/subje crocodOcTByrOMmAs GOPMHUPOBAHUIO

ct/29/ yOeKIEHHOCTH B 0CO00I 3HAYMMOCTH
XMMUU JIJIS1 COBPEMEHHOM IMBUJIH3AIIHN:
B € T'YMaHUCTHYECKON HAIPABICHHOCTH
Y BOKHOW POJIA B CO3JITaHMH HOBO# 0a3bl
MaTepUaIbHOU KYJIBTYPHI, pEIICHUN
rI100aIbHBIX TPOOJIEM YCTOMUNBOTO
Pa3BUTHUS YEIIOBEYECTBA - CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBON U
JKOJIOrHYECKOM 0€30IacHOCTH, B
Pa3BUTHH MEIUIIMHBI, 00CCIICUCHUH
YCJIOBHMM YCIIELIHOTO TpyJa U
HKOJIOTUYECKU KOM(OPTHOM KHU3HH
Ka)KIOT0 YieHa O0IIeCTBa;

Paspnen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHust

3.1 Cnuprtsl.
denon

3.2 Anpneruasl.
Kap6onoBsie
KHCJIOTEL.
CoKHBIE

3hUpHI

3.3 Yrnesoast

3

https://resh. YueOHbIe cuTyaluu, CiOCOOCTBYIOIIHE

edu.ru/subje oco3HaHUIO O0YJAIOLMTUMHCS CBOUX

ct/29/ KOHCTUTYIIMOHHBIX 1paB U
00s3aHHOCTEH, YBaXKEHUSI K 3aKOHY U
NPaBOIIOPSIKY;

https://resh. CoBMecTHas 1eATEIbHOCTD,

edu.ru/subje nampaBneHHas Ha OPMUPOBAHUE

ct/29/ KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B
y4eOHO-UCCIIeI0BATENbCKOM
NeITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM,
TBOPYECKOM M APYTHX BHIAX
JeSTeNILHOCTH;

https://resh. BpIBoIbI 110 TEME O MIOHUMAHUHT

edu.ru/subje meHHOCTEH 310pOBOTO M OE30MTACHOTO

ct/29/ o0paza *HU3HH, HEOOXO0IUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K
COOCTBEHHOMY (PH3UYECKOMY U
MCUXHYECKOMY 3/I0POBBIO; COOJTFOICHHS
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No HaummenoBan KonnuecTBo yacos DJIEKTPOHH

n/ ue pasnenos Beer Komrpoms Ilpakrid bIC

1 1 TeM 0 HbIE eckue  (LHPPOBBIC)
IPOTrpaMMBbl paboTsl  paborsr ©00pasoBare

JIbHBIE
pecypcbl

Hroro mo 13

pazneny

Pa3znen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

4.1 AMUHBL 3 https://resh.
AMUHOKHUCIT edu.ru/subje
oThl. benku ct/29/

Hroro no 3

pazneny

Paspnen S. BeicokomoJieKyIsipHbIe COeAUHEHUS

5.1 IMnactmaccer 2 https://resh.
. Kayuyxku. edu.ru/subje
Bostokna ct/29/

Hroro no 2

pazneny

OBILEE 34 2 2

KOJIMYECTBO

YACOB I10

[TPOT'PAMME

Bunpl nesarensHOCTH 00yJarOmuxcs ¢
yu€ToM paboueld mporpaMMel
BOCIUTaHUS

MpaBWJI OE30MACHOTO OOPAIIEHUS C
BEIIIECTBAMH B OBITY, IOBCETHEBHOM
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

VY4eOHble CUTYyallMU, HAPaBJICHHbIE HA
(dbopMHpOBaHKE €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH: TIOHUMAaHUS CYITHOCTH
METOJIOB MIO3HAHHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CHOCOOHOCTH
MCII0JIb30BaTh NOJy4yaeMble 3HAHUS JIsI
aHanm3a U 00bSCHEHUS SIBICHUN
OKpPY’aroIllero Mupa v MporucXoIsIixX B
HEM M3MEHEHU, yMEHHUS JIeaTh
000CHOBAHHBIE 3aKIOYEHHSI HA OCHOBE
HAyYHBIX ()AaKTOB U UMEIOIIHUXCS
JTAHHBIX C LIEJIbI0 OTyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

OBpucTtudeckas Oecesa, HallpaBJIeHHas
Ha MOHMMaHUe CIeUPUKN XUMUU KaK
HayKH, OCO3HaHHUs €€ POJIA B
(bopMHPOBAHUHN PALTMIOHAIBHOTO
HAYYHOTO MBIIUICHHUS, CO3/JaHUN
IIEJIOCTHOTO MPEICTABICHUS 00
OKpY’KaloeM MUpE KakK O €MHCTBE
IPUPOJIBI M YEIIOBEKA, B TO3HAHUU
MPUPOAHBIX 3aKOHOMEPHOCTEN U
peleHny mpodIeM CoOXpaHeHUs
MIPUPOTHOTO PAaBHOBECHS;
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11 KJIACC
Ne HawmmenoBanue

KoanuectBo yacoB

OIexT

1/l PA3eNoB ¥ TeM Bcero Konrponsusie [Ipaktny POHH

IIPOrpaMMBbI

Pa3zgen 1. Teopernueckue 0CHOBBI XUMUM

1.1 Crpoenue
aTOMOB.
Ilepuoanueckuit
3aKOH U
[Tepnonuueckas
cHCcTEeMa
XUMHYECKHUX

anemenTtoB [l. U.

MenneneeBa

1.2 Ctpoenue
BEIIIECTBA.
MHuoroo6pasue
BEIIIECTB

1.3 Xumnueckue
peaxkuu

Uroro no pazgeny

Pazgen 2. Heopranuueckasi Xumusi

2.1 Metajuiel

3

6

13

6

bIC

pa6orer (HDP

OBBIC)
obpa3
oBare
JbHBIE

pecyp
CBI

https:/
/resh.e
du.ru/
subjec
t/29/

https:/
/resh.e
du.ru/
subjec
t/29/

https:/
Iresh.e
du.ru/
subjec
t/29/

https:/

Bunb! n1esTenbHOCTH 00yYaroXCs C
yuérom paboyeil mporpamMmmbl
BOCIIUTAHUS

VY4eOHble CUTYyallMU, HAPaBJICHHbIE HA
TOTOBHOCTb K COBMECTHOM TBOPUYECKOH
JESTEIIbHOCTH MPHU CO3/IaHUU YUeOHBIX
MPOEKTOB, PEIICHUH YUCOHBIX U
MTO3HABATEJIbHBIX 33124, BHIITOJIHEHUHN
XUMHUYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHUMATh U IPUHUMATD
MOTHUBBI, HAMEPEHHUSI, JIOTUKY U
apryMeHTBI IpYyTUX MPU aHATIU3E
Pa3IMYHBIX BUJIOB YyUeOHOM
JIeATEIbHOCTH;

Pemenne npakTuyeckux 3ajaad,
HaIlpaBJICHHBIX HA TIOHUMAaHHUEC
crienu(pUKH XUMHUH KaK HayKH,
oco3HaHus € poiu B (popMUpOBaAHUH
PaLMOHAIEHOTO HAYYHOTO MBIIIJICHUS,
CO3JJaHUU LIEIIOCTHOTO MPEICTAaBICHUs 00
OKpY’KaIOIIeM MUpE KaK O €IMHCTBE
MpUpoabI 1 YCJIOBCKA, B IO3HAHUN
HPUPOJHBIX 3aKOHOMEPHOCTEH U
pemeHn: mpodIeM COXpaHEHUS
IPUPOJHOTO PAaBHOBECHS;

yueOHbIe 3a/]a4l, HAlIPaBlIEHHbIEC Ha
(dhopMHUpOBaHHE €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH: TOHUMAHUS CYIIIHOCTH
METOOO0B IIO3HAHNA, I/ICHOJ’IBSYGMBIX B
€CTECTBEHHBIX HayKaX, CHOCOOHOCTH
MCII0JIb30BAaTh MOTYyYaeMble 3HAHUS JJIs
aHaan3a U OOBSICHEHHUS SIBIICHUHN
OKPY’KaIOIIIET0 MUPA U MPOUCXOSAIINX B
HEM U3MEHEHUI, YMEHHUS JeaTh
000CHOBAHHbBIE 3aKIIOYEHHS Ha OCHOBE
Hay‘-IHBIX (1)aKTOB 1 UMCIOIIINXCS JaHHBIX
C LEJBIO MOIYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

31(CHepI/IMeHTaIII)HO'HCCHC}IOB&TCJ’IBCK&X

Iresh.e ACATCIIBHOCTD, HAITPABJICHHAA HaA
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Ne Haumenosanue KomuuecTBo yacos
I/II Pa3zienioB ¥ TeM Beero Kontponssie [Ipaktiy POHH y4€ToM pabodell mporpaMMsl

MIPOrpaMMBbI

2.2 Hemeramsl 9
2.3 CBs13b 2
HEOpraHMYEeCKuX
¥ OpraHHUYECKUX

BEIIIECTB
Hroro no paszneny 17

Pa3zgen 3. XuMus u :KU3HL
3.1 Xumus u xu3ep 4

paboThI

CCKUC

Onekt  Buasl neaTenbHOCTH 00YJarOIIIXCs C

bIC BOCIIMTaHUA

paboThl (wcp

OBBIC)

obpa3

oBaTe

JIbHBIE

pecyp

CBI

du.ru/ dopmupoBaHue UHTEpECa K IO3HAHUIO

subjec uccienoBaTeNbCKON ACATEIBHOCTH;

t/29/  roToBHOCTH M CIIOCOOHOCTH K
HEMPEePHIBHOMY 00pa30BaHUIO U
camM000pa30BaHUIO, K AKTUBHOMY
MOJTYYEHHIO HOBBIX 3HAHUI 110 XUMHH B
COOTBETCTBHUH C )KU3HECHHBIMHU
NOTPEOHOCTAMH;

https:/ DkcrnepuMeHTaIbHO-HCCIIEA0BATEIbCKASL

/resh.e nesTeIbHOCTD, HATIPABIICHHAS Ha

du.ru/ dpopmupoBanue HHTEpECa K MO3HAHHIO U

subjec uccien0BaTeaIbCKON ACSATEIBHOCTH;

t/29/  roToBHOCTH M CIIOCOOHOCTH K
HETPEPHIBHOMY 00pa30BaHUIO U
caM000pa30BaHMIO, K AKTHBHOMY
MOJIYYCHUIO HOBBIX 3HAHUH 110 XUMHHU B
COOTBETCTBHUH C )KU3HECHHBIMHU
MOTPEOHOCTSIMU;

https:/ IlpoekTHas 3a1aya, HapaBJICHHAS HA

/resh.e popMupoBaHrEe MUPOBO33PEHHS,

du.ru/  coOoTBETCTBYIOIIETO COBPEMEHHOMY

subjec ypoBHIO pa3BHTHS HAyKU U

t/29/  oOmiecTBEHHOM PAKTHKH;
OKPY’KaroILIero MUpPa U MPOUCXO/ISIINX B
HEM U3MCHEHHI, YMEHUS JIeNaTh
00OCHOBaHHBIE 3aKJIIOYCHHUST Ha OCHOBE
HAY4YHBIX (PAKTOB M MMEIOIIMXCS JTAHHBIX
C LIENBIO TIOTYYEHHS JOCTOBEPHBIX
BBIBOJIOB; €CTECTBCHHO-HAYYHOMN
IPaMOTHOCTH: TOHHUMAHUS CYIIIHOCTH
METOJIOB MO3HAHHMS, HCIIOJIb3yEMbIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH
UCIIOJIb30BATH MOJTyYaeMble 3HAHUS IS
aHaM3a U 00bSICHEHHS SBIICHUI

https:/ YueOHbIe cuTyaly, HanpaBJICHHBIE HA
/resh.e popMupoBaHUEe TOTOBHOCTH K

du.ru/  coBMecTHO TBOPUECKOH ESTENEHOCTH
subjec mpu co3aHuU YUeOHBIX TPOCKTOB,
t/29/ pemeHnn y4eOHBIX M MO3HABATEIBHBIX
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Bunp! nesrensHOCTH 00y9atOnIMXCst
yuéToM paboueld mporpaMMel
BOCIIUTaHUS

3aJ1a4, BBITIOJTHCHHH XUMHYIECKHIX
HKCIIEPUMEHTOB; CHOCOOHOCTH MOHUMATh
Y IPUHUMATh MOTUBBI, HAMEPCHUSI,
JIOTUKY U apTyMEHTBI APYTUX MpU
aHaJM3€ pa3IMYHBIX BUJOB y4eOHOI
JESITEIBHOCTH; TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY WH/IWBUYATbHOM
TpaeKTOpUHU 00pa3oBaHus, OyayIIeH
poQ)eCCuu U peanu3aiii COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB C YYETOM
JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XUMHH, UHTEPECOB U MOTpeOHOCTEH
00111eCcTBa; YCTAHOBKH Ha aKTUBHOE
y4acTue B pelICHUH MPAKTUYECKUX 3a/1a4
COLIMAJILHOM HAIIPaBJIEHHOCTH (B paMKax
CBOETO KJacca, IKOJIbI

OneKkTpoHHbIe HU(POBBIE

Beero Koutpo Ilpaktn ©00pa30BaTenbHbIC PECypChbl

JbHBIE YECKHe
paboTel paboTHI

Ne  HaumenoBanue KonnuecTBo 4yacos DIIEeKT
T/T Pa3aenoB U TeM Beero Kontpomsmbie [Ipaktay POHH
IPOrpaMMBbl padoThI eckue  PIC
paGorer (1P
OBBIC)
obpa3
oBare
JbHBIC
pecyp
CHBI
Hroro no pasneny 4
OBILEE 34 2 3
KOJIMYECTBO
YACOBIIO
[TPOTPAMME
MNOYPOYHOE IIJIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonnuecTBo 4acos
n/m
1 IIpeamer opranndeckoil XumMuw, € 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
2  Teopus cTpoeHUS OpPTaHUYECKHUX 1
coenunennii A. M. bytieposa, eé
OCHOBHBIE MTOJIOKEHUS
3  IlpencraBnenwue o K1accuPpUKAITUN 1
OpPraHHYECKUX BEIIECTB.
Homenknarypa (cucrematuueckas) u
TPUBHATBHBIC Ha3BAaHUS OPTaHUICCKUX
BEIIECTB
4  AJKaHBI: COCTaB M CTPOCHUE, 1

TOMOJIOTHYECKHUU ST
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10/
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10/

https://resh.edu.ru/subject/29/
10/
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10/
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10

11

12

13

14

15

16

17

18

19

20

21

Tema ypoka

Mertan u 3TaH — npocTeuire
MPEACTaBUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

DTWIEH U MPOMUJIEH — MPOCTEUIIINE
MPEACTaBUTENH AJIKEHOB

IIpakTnueckas padora Ne 1.
«[lomyuenue sTUICHA U U3yYEHUE €TO
CBOMCTB»

Ankanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Iomyyenue
CUHTETUYECKOTO KayuyyKa 1 pe3UHbI

AJIKHMHEIL: cOCTaB U 0COOCHHOCTH
CTPOCHUS, TOMOJIOTUYECKHH PS/I.
ALleTHIIEH — NPOCTEUIINN
MPEACTaBUTEh AIKUHOB

Bbluucnenus no ypaBHEHUIO
XMMHYECKON peakiuu

ApeHsbl: GEH30J1 U TOTYOJ.
TOKCHYHOCTD apeHOB

I'eneTnyeckas cBs3b YriieBo40OpoaoB,
IMpHUHAJIC)KAIIUX K PA3JIMIHBIM
KJlacCaM

[IpuponHbIE HICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIAHBIN a3 U
NONyTHBIE HEPTSHBIE ra3bl, HEPTH U
MPOJYKTHI €€ epepadoTKu

[IpupoiHBIE HICTOYHUKHT
YII€BOAOPOAOB: IPUPOAHBIN ra3 U
MOMYTHBIE HEPTSAHBIE ra3bl, HEPTH U
IPOAYKTHI €€ mepepaboTKH
KontponbHas pabota no pasaeny
«YTII€BOIOPOABD)

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJI U dTaHoJI. BomopoaHas cBs3b

MHoroaToMHbIE CIIMPTHI:
OTUJICHTJIMKOJIb U TTIMLECPUH

DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA,
IIpUMEHEHNE

Anpaeruabl: GopManbaerua u
alneTanpaeru]. AeToH

OAHOOCHOBHBIE NIPEAEIBHBIE
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U

KonnuectBo wacoB
Bceero Kourpo Ilpaktu o0Opa3oBaTeNbHbBIE PECYPCHI

JTBHBIC YECKHE
paboThl PabOTHI

DIIeKTpOHHBIE ITUPPOBHIC
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n/n

22

23

24

25

26

27

28

29

30

31

32

33

34

Tema ypoka

YKCyCHas
[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

CreapuHOBas U 0JICMHOBASI KUCJIOTHI,
KaK MpeJCTaBUTENN BBICIIUX
KapOOHOBBIX KHUCJIOT

Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ASHCTBHIE

CrnoxHble 3(pUpbl Kak POU3BOJHbBIE
KapOOHOBBIX KUCIOT. ['uaponns
CIJIO’KHBIX 3(prpoB

JKupbl: ruapoNN3, MpUMEHEHHUE,
OMOoJIOTHYECKast POJIb KHUPOB

VYTieBosl: COCTaB, KiIaccuuKanusi.
Baxneiimme npecTaBUTeN!: IIIOK03a,
¢bpyxTO3a, caxaposa

Kpaxmai u nemirono3a Kak npupoHbie
MOJIUMEPBI

KonTponbHas pabota no pazaeny
«Kucnopozacoaeprxamiue opraHn4eckue
COCTUHEHUS

AMMHBI: METUJIAMWH W aHWJIMH

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpraHMYECKUEe COCTUHEHUS, UX
ouoliornyeckoe 3Hauenue. [lernrruael

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COECUHEHNN

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH.
[ImacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

11 KJIACC

Ne Tema ypoxka

/1

1 Xumuyeckui ajeMeHT. ATOM.

2

DneKkTpoHHask KOH(PHUTypaIs aTOMOB
[Tepuonnueckuii 3aKOH U

KonnuectBO yacoB

DIIeKTpOHHBIE ITUPPOBHIC

Bceero Kourpo Ilpaktu o0Opa3oBaTeNbHbBIE PECYPCHI

JTBHBIC YECKHE
paboThl PabOTHI

34 2 2

KoauuectBo yacon

Bceero Kontpo Ilpaktu
JbHBIE YECKHE
paboTbl paboThHI
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ONeKTpOHHbIE TU(PPOBBIE
o0Opa3oBaTeNbHbIE PECYPChHI
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10

11

12

13

Tema ypoka

[lepuoanueckas cucteMa XUMUYECKUX
anemeHTOB /1. 1. MeneneeBa, ux cBs3b
C COBPEMEHHOU TEOpHUEIl CTPOCHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMUYECKHUX DJIEMEHTOB M MX
COEJIMHEHUI MO IpyIIaM U MepruoIaM.
3HavYeHHE MEPUOIUICCKOTO 3aKOHA U
CHUCTEMBbI XUMHUUYECKUX 3jieMeHTOB J[. 1.
MeHieneeBa B pa3BUTHH HAYKH

Crtpoenue BelecTBa. XUMHYECKas
CBSI3b, €€ BUJIbI; MEXAHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b

BaneHTHOCTD.
DIIEKTPOOTPULIATENBHOCTh. CTEIEHb
OKHCJIeHUS. BemecTBa MOJIEKYJIIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHHUS

[ToHsiTHE O AUCIIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBas 1015 BeIeCTBa B pacTBOpE

KJ'IaCCI/I(bI/IKaI_II/IH U HOMCHKIJIAaTypa
HCOPraHN4YCCKUX COCIUHCHHI.
I'eneTnyeckas cBs3b HCOPraHU4CCKUX
BCIICCTB, Pa3JIMYHBIX KJIaCCOB

Knaccudukanmss XuMUuecKux peakimii
B HEOPTaHUYECKOW U OPraHUYECKON
XUMHUHU. 3aKOH COXPAHEHUS MACCHI
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS YHEPTUHU TIPH
XUMHUYECKHUX PEaKLUsIX

Ckopoctb peakiuu. O6paTuMble
peaknuu. XMMHUYECKOE pABHOBECHE

[IpakTuueckas padbora Ne 1. «Biausiaue
pa3nu4HbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIum»

DNEeKTpOTUTHYECKAS TCCOIHAIIHS.
[ToHsTHE O BOIOPOAHOM TOKa3aTelNe
(pH) pactBopa. Peakiiuu nonHoro
obMeHa. ['uaponu3 opraHu4ecKux u
HCOPTraHNYCCKUX BCIICCTB

OKHUCINTENFHO-BOCCTAaHOBUTEIILHBIC
peakiuu. [TonsTre 00 anexTposnze
pacIIaBoB M paCTBOPOB COJIEH

KontponbHas paboTa mo pazaery

KonnuecTBo yacon
Beero Kontpo Ilpakru o0pa3oBaTenbHbIE PECYPCHI

JTBHBIC YECKHE
paboThl pPaboOThI

DIIeKTpOHHBIE TTUPPOBHIC
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n/n

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Tema ypoka

«TeopeTquCKHe OCHOBBI XUMHHN»

Mertauibl, UX MOJIOXKESHHE B
[Teproaudeckoii cUCTEME XMMHYECKHX
anemenToB . . MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01He
(hu3MYEeCKre CBONCTBAa METAJLIIOB

CrnnaBbl METaJIOB.
DNEKTPOXUMHUYECKUN Psiji HAIPSHKEHUH
METaJIJIOB

XUMHYECKHE CBOMCTBA Ba)KHEUIIINX
METaJUIOB (HATPUH, Kaaui, KaabIlUui,
MarHui, aJJlOMAHUANA) U UX COSTUHEHUN

XUMUYECKUE CBOMCTBA XpoMa, MEIU U
HUX COeIUHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a 1
UX COEINHEHUN

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Mertamis»"

Hemeramiel, ux monoxeHue B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

du3nyeckne CBOMCTBA HEMETAJIIOB.
ANOTponus HEMETAJNIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u
yriepoja)

XHUMHUYECKUE CBOICTBA TAJIOT€HOB, CEPBI
U UX COeIUHEHUN

XuUMHUECKHE CBOMCTBA a30Ta, pocodpa
U UX COCTUHEHUM

XHUMHUUYECKHE CBOMCTBA YIiIepoa,
KPEMHHMS U UX COCTMHEHUIN

[IprMeHeHne BA)KHEUIINX HEMETAIIIOB
U UX COCIMHEHUU

O00011eHEe U CHCTEMATH3aIMs SHAHUH
II0 TEMC «HeMeTaJ'IHBI)). BI)I‘-II/ICJ'ICHI/IH
M0 YPaBHCHHUSM XUMUYECCKHX PEaKIUi U
TepMOXI/IMI/I‘-IeCKI/Ie pvaéTBI

[IpakTuueckas padorta Ne 3. «Pemenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeEMe
"Hemeramnsl"»

KonTponbHas paboTa no remam
«Metamney U «Hemetamin

KomnuectBo yacos

|

JTBHBIC YECKHUE
paboThl pPaboOThI

DIIeKTpOHHBIE TTUPPOBHIC

Beero Kontpo Ilpakru o0pa3oBaTenbHbIE PECYPCHI
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No Tema ypoka KonnuecTBo yacon DIIeKTpOHHBIE TTUPPOBHIC

n/m Beero Kontpo Ilpakru o0pa3oBaTenbHbIE PECYPCHI

JTBHBIC YECKHUE
paboThl pPaboOThI

29 Heopranuyeckre U OpraHu4eCcKue 1 https://resh.edu.ru/subject/29/
KucaoThel. Heopranndeckue u 11/
OpraHMYeCKHUe OCHOBAHUS

30 AwmdorepHbie HCOPraHHYECKUE U 1 https://resh.edu.ru/subject/29/
OpPraHUYECKUE COCTUHEHHUSI. 11/

I'eneTnueckas cBA3b HCOPraHN4YCCKUX U
OpraHn4C€CKUX BCIICCTB

31 Poub XxuMuH B 00ECIICUCHUH 1 https://resh.edu.ru/subject/29/
IKOJIOTUYECKOM, IHEPTETUICCKON 1 11/
MUIIEBOW OE30MMaCHOCTH, Pa3BUTHHU
METUIIMHBI
32 TlpencraBieHust 00 OONUIMX HAYYHBIX 1 https://resh.edu.ru/subject/29/
MIPUHLAIIAX TIPOMBIIUIEHHOTIO 11/
MOJIYYEHHsI BKHEHIITMX BELICCTB
33 YenoBek B MHPE BELIECTB U MaTepuaio 1 https://resh.edu.ru/subject/29/
11/
34 Xwumus U 370pOBbE YCIOBEKA 1 https://resh.edu.ru/subject/29/
11/
OBIIEE KOJIMYECTBO YACOB I10 34 2 3
ITPO'PAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBSIBATEJLHBIE YYEBHBIE MATEPUAJBI U151 YAEHUKA

* Xumus, 10 knacce/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., [Ipo3nos A.A., Jlynun B.B.;
nox penakuueit Jlynuna B.B., O6miecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxtmonepHoe obmiectBo «M3narenbetBo «IIpocBemienue

* Xumus, 11 kiacc/ Epemun B.B., Ky3emenko H.E., [IpoznoB A.A., Jlyaun B.B.; mon penaxiueit
Jlynuna B.B., O0miecTBO ¢ orpaHMueHHOM OTBETCTBEHHOCTHIO «/IPODA»; AKiinonepHoe
obmectBo «M3marenscTBO «lIpocBemnienner

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. Ps6oB M. A. Tectsl mo xumuu: 11 kmacc: yuyebHO-MeToaudeckoe mocoodue / M.A. Ps6os,
E.}O. HeBckas, P.B. JIunko. — MockBa: Dk3amen, 2021. — 96.

2. Hayka u Xu3HB: eXeMecSYHbI Hay4HO-TIOMYJSIpHBIM KypHan/ Ti. pea. JlozoBckas. —
Mocksa: Hayka u sxu3Hb. 2002-2023.

3. Xumus u xu3Hb - XXI Bek: exeMecsdHblil HayqHO-TIONYJISIpHBINA KypHan/ ri1. pexa. JI. H.
CrpensaukoBa. — Mocksa: Hayka, 2001-2023.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. bubmuortexka umudpoBoro obpazoBaTenbHOro koHteHta (bubmuortexka IIOK)
[DnexTponnsii pecypce]. — URL: https://urok.apkpro.ru/, (mocTyr cBOOOAHBII).

2. Enunas koulekius Joctyna K IU(POBBEIM 00pa3oBaTEIbHBIM pecypcam
[DnexTponHBI pecypc]: denepanbHBIA HEHTP WHGOPMAIMOHHO-00pa30BaTEIBHBIX
pecypcoB. — URL: http://school-collection.edu.ru/catalog/, (moctym cBoOOAHBII).
3.Poccmiickasi 9JeKTpoHHas MIKONa [DIEKTPOHHBIN pecypc]: TocyaapCTBEHHAs
obpaszoBarenpHas 1iarpopma. — URL: https://resh.edu.ru/subject/13/, (moctym
CBOOO/THBIN).
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