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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW TPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencraBiaeHHbix B DegepalbHOM  rOCYAapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnogaBaHus
yueOHOro mpenmera «XuMmus» B 00pa3oBaTesbHbIX Opranuzanusx Poccuiickoit
Qenepany, peaNU3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNIOkeHU «CTpaTterud pas3BuTUsi BocnuTaHus B Poccuiickoit
Oenepanun Ha niepuoa 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/I0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt cTpaTteruy 00y4yeHus, BOCIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHMs, Pe3yJbTaTOB OOy4YeHUs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBITTYCKHHUKOB.

XUMHUYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o0mreoOpazoBaTeIbHON OpraHu3aluu, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM OTAaOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[EJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHUS. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0 M TPUPOAHOW cpene. Peammsyercs XuMHYecKkoe 0Opa3oBaHHE
o0ydJaromuxcs Ha YPOBHE CpeHero ooImero oOpa3oBaHMs CPEJACTBAMH y4eOHOTO
npenMera «XUMHUS», COJAEPKaHME U TOCTPOSCHHE KOTOPOTO OMNpPENETeHBl B
nporpaMMe MO XUMHUU C y4€TOM crhenuukd Haykd XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TPUPOABI U B MaTEpUAbHON XU3HU OOIIECTBAa, a TaKXKe C Y4ETOM
o0mMX 1enell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero obIero oopaszoBanus B Poccuiickoit deneparum.

XUMHS KakK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK UIPaeT OCOOYyH poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOW KYIBTYPHI.
OnHa BHOCHUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3J]aHHE IEJIOCTHOTO MPEACTABICHUS 00 OKpPY)KaloIleM MHpE KaKk O €JUHCTBE
IPUPOABI U YEJIOBEKa, KOTOpoe (POpMHUPYETCS B XMMHH Ha OCHOBE IMOHHMAHMS
BELIECTBEHHOT'O COCTaBAa OKPYXKAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XHMHUsSI Kak Hayka
co3ujaTeNbHas, KaK Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha pelIeHUe
MI00ambHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUYECTBA — CBIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON 0€30MacHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBaHnus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YUYEHHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOAUMYIO UM JUISI  BBIPAaOOTKM  MHUPOBO33PEHUECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKH3Hb COLMYMAa, MPOIOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeiMeTa  «XUMHUs»  SBIAIOTCS  0a30Bble KypChl —
«Oprannueckass xumusi» U «OOmass W HeoOpraHuyeckas XUMHUs», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW M0 HEOPTaHUYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUW U3 0O0IIeH XUMHUH) U
opraHuyecko xumuu. @opMHUpPOBaHUE JAHHOW CHUCTEMbl 3HAHUM MPU U3YYCHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3usl
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPHI XUMUHU.

CtpykTypa coaepxkanusi kypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO Yy4eOHOro Marepualia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUH HAa  ONpeeIEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUU CTPOEHUS OPraHUYECKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKHX U BJIECKTPOHHBIX
NpeICcTaBleHn O CcTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOIOB /IO CIOKHBIX OMOIOTHYECKH
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHM4eckol XWMMHM MOJIyYarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OO0IEro oOpa3oBaHUs NEpBOHAYAIHHBIC
NPE/ICTABIICHUSI 0 XUMHYECKOU CBSI3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIUU.

[log HOBBIM yrjiOM 3peHUs B mpeaMere «XuUMHs» 0a30BOro YpPOBHSA
paccMaTpuUBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUNA Marepral W (HAKTOJOTHUECKHE CBEJCHHWS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTU, B Kypce «OO0mas u HeopraHuyeckas
XAMHS» OOYYarOMIMMCSl TPEJAOCTABISICTCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOANYECKOrO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUYECKUX IMO3UIIUH,



riy0xe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 OOBACHSAIOMIENH U TPOTHO3UPYIOIIEH.

Ennnag cucrema 3HaHMM O BaKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX M NPHUMEHEHUH, a TAKXKE O XMMHUYECKUX PEAKIUAX, UX CYHIHOCTH U
3aKOHOMEPHOCTAX MpOoTeKaHus jAomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJEPKAHUSA, HMMEIOIIMMH KYJIbTYPOJOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHHMAHHUIO B3aUMOCBSI3M XHUMHUHU C
IPYTMMHU HayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOU
JESATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U NMPAKTUUYECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX
npo0OyiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIUBATH HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHUM, pEIICHUS WHTEIUIEKTYalbHbIX H
AKCIIEPUMEHTATBHBIX UCCIIEIOBATENbCKUX 3a/1au. B 1enom copepkanue yueOHOro
npeamera  «XUMHS»  JTAaHHOTO  YpOBHS  W3Yy4YEHHUS  OPUEHTHUPOBAHO  Ha
dbopMupoBaHue y 00YyYaIOUIMXCS MHUPOBO33PEHYECKON OCHOBBI JJIsi TOHUMAaHHUS
¢unocopckux uuel, TakMX Kak: MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mwupa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SBJICHUN IyTEM OSKCIEPUMEHTA H
pelIeHUs] MPOTUBOPEYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEANOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEHICHUH SKOJOTUYECKUX MpodieM, a
TaKKe Mpo0eM cOepexeHUs: IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3J]aHUsI HOBBIX
TEXHOJIOTUM U MaTEpHUaOB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuxcsd NPUHATHIE MPOTPAMMON IO XUMHUHU TMOIXOJbl K OIPEACICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (GopmMupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEUCTBUH, HMEIONMX 0a30BO€ 3HAUCHUE JUIS
pPa3IUYHBIX BHJIOB JICSTEIIBHOCTH: pEIIeHUs MpoOiieM, TIOUCKA, aHaiu3a u
00paboTku nHpOpPMAIIK, HEOOXOTUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUIECKOM
U KCCIIEIOBATENILCKON NESATEIBbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IIO3HAHUHU
XUMUU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILIEro
o0pa3oBaHUs, TaK U HA YPOBHE CpeHEr0 oOuIero o0pa3oBaHus, PH OINpeNeICHUN
COJIEpKATEeIbHOM XapaKTEPUCTUKH LEJeHd HU3y4YeHHs MNpeaMeTa HalpaBJICHHEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO TMPHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMHYECKOM HAayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MUPOBOM KyIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEAECICHUIO LEJIE W3y4YeHUS
IIPEIMETA SIBJISIETCS BIIOJHE ONPAaB/IaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJIAMH H3YYEHHs IpeIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (opMuUpOBaHHE CHUCTEMbl XMMHYECKHX 3HAHUW KaKk  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYEBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opMHpPOBaHUE U Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEUIECTB M XHMHYECKUX peaKUuid, HEOOXOIUMBIX I MNPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUMH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e DPa3BUTHE YMEHHUU U CIIOCOOOB JEATEIBHOCTH, CBI3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMMHUYECKOTO 3KCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepkaTesibHasi XapaKTepUCTHKA LEJeH U 3a/1ay U3y4yeHUs
npelMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHud  XUMUM B OOJNbIIEH  cTermeHu OTHA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHus OOy4eHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIAJCIONIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSAMH aKTUBHOTO TMOJYYEHHUS 3HAHWI M MPUMEHEHHUS UX B PEAIbHOU KU3HU
JUISl PEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1OpW U3yYEeHUH NpeaMeTa «XHUMHS» JTOMUHHPYIOLIEe
3HauYEHUE MPUOOPETAIOT TaKKE LIS U 3a7a4H, KaK:

ajganTanus oOy4yarIIMXcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCS MHpA,
dbopMHUpOBaHUE  WHTEUICEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHECHHEM;

dbopMupoBanue 'y OOyYarOmIMXCs  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [UJISI Pa3IUYHBIX BHUIOB
JESTENBHOCTU: PEIIeHUs MpoOseM, MOUCKa, aHanu3a U 00paboTku mH(OpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OMBITa JCATENBHOCTH, KOTOpas 3aHUMAET
BAXXHOE MECTO B T[IO3HAHWM XHMHUHU, a TakXKe [Jis1 OLEHKH C TO3UILMI
AKOJIOTMYECKON O€30MaCHOCTU XapakTepa BIUSHUSA BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPraHU3M Y€JI0BEKa U MPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEN 00yUaOIIUXCs: CIIOCOOHOCTH CaAMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAy4HO-MOMYJISIPHOW HHGOPMAIIUA XUMUYECKOTO COAEPIKAHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HA0II0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEIACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEUICHUM TJIO0ATBHBIX MPoOJieM
palMOHAILHOTO MPUPOOTIOIH30BAHMS, TTOTIOJHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHSI TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHUSI OMbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SBIICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpeaMeT «XHUMUSI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMETHOW 00jacTu «EcTeCcTBeHHO-HAy4HbBIC
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl U3YUYEHHUS] XUMUH, HA 0230BOM YpOBHE
cpeaHero obmiero oOpaszoBanus, coctaBisier 68 yacoB: B 10 kiacce — 34 4aca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneonto).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MAaTepuaioB. Teopus CTPOEHHUS OpPraHMYEeCKUX
coenunenuii A. M. bytieposa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUX BellecTB. [ omoJyorus, u3oMepus. XHUMHUYECKas CBS3b B
OpraHNYeCKUX COEAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienue o kinaccupukaluud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUYecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MPEJCTABUTENIEH KIAaCCOB OPraHUYECKUX BEIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHHUS BEIIECTB M HMX NPEBPAICHUN:
O3HAaKOMJICHME C O0pa3laMy OpPraHUYecKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OMKCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TU1aBiieHre, 0OYTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJNKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUYECKHI paAn. MeraH u 3TaH —
POCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XHMMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHHsT W TOPEHHs), HAXOXJIEHHWE B TMPUPOJE, IOJIyYeHUE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUIN Psifl. DTUIECH U MPONUJIEH —
POCTEHIINE TPEACTABUTENN aJKEHOB: (PU3WYECKUEe W XMMHUYECKHE CBOWCTBA
(peakuuu TUIPUPOBAHHUS, TaAJION€HUPOBAHUS, THUApPATALUU, OKHUCICHUA U
NOJIMMEPU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyragueH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHYECKUE CBOWCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4yyKa U PE3HHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTHYECKUH psAl. ALlETHIIEH
— MpOCTEHIIMN TpeAcTaBUTENb AJKHUHOB: COCTaB, CTpPOEHHUE, (U3NYECKUue Hu
XUMUYECKHE CBOMCTBA (peaklM TUJIPUPOBAHUs, TAJIOT€HUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3NYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy raJOreHUpPOBAaHUS M HUTPOBAHMS), MOJyYEHHE U NpuMeHeHue. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumeneHnue. TOKCUYHOCTD



apeHoB. ['eHeTHMYeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHALJIEKAIIUMHU K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKHM YIiIeBOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
HedTauble ra3pl. HedTh um €€ mpoucxoxaenue. Crnocodbl nepepadoTku HedTH:
NEpPEeroHka, KpPEeKUHI (TEPMHUYECKUH, KaTaJuTH4YeCcKui), mnuponau3. I[IpoaykTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HMX IPEBPALLICHUI:
O3HaKOMJIEHHE C oOpa3lnamMu IUIacTMAacCc, KaydyyKOB M PE3HMHbI, KOJUIEKIUH
«Hedpte» n  «Yromap», MOJEIMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIoreHONPOU3BOAHBIX, MTPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITUIICHA
Y U3y4YE€HHUE €ro CBOUCTB.

PacuétHnle 3agaun.

Bblunciennss 1Mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MTPOJTYKTOB PEAKIINH ).

Kuciopoaconepskamnue opranndecKue coeIMHEHHUA

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOI W 3TaHOJN: CTPOECHUE,
¢usznueckre W XHMHUYECKHE CBOWCTBA (pEeakiuu C aKTHUBHBIMH MeETaJlIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHUE), NpUMEHEHHE. BoOIOpOOHBIE CBS3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. JleHicTBHE METAHOJIA M 3TAHOJIA Ha OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIEHIVIMKOJAb W TJULEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTajulaMi, KaueCTBEHHAs peaklvsi Ha MHOIOAaTOMHbIE cnupThl). JlelicTBue Ha
opraHu3Mm 4yenoeka. [[puMeHeHue rimiepruHa U dTUICHTJTUKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts enomna. [Ipumenenue denona.

Anpnerunpl U Kkemowusl. DopMmanbAeruj, aueTAIbIETUI: CTPOCHHUE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIUH ), IOJYyUYECHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpEJebHBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCyCHasi KHCIIOTBI: CTPOCHUE, (PU3MYecKue U XUMHUYECKHE CBOMCTBA (CBOICTBA,
oOmue /It Kiacca KUCJIOT, peakius dTepu(puKainum), MOJIyIeHHEe U IPUMEHECHHE.
CreapuHOBasi U OJIEMHOBAasi KHUCJIOTHI KakK MPEJACTABUTENM BBICHIMX KapOOHOBBIX
KHUCJIOT. MblIa KaK COJIM BBICHINX KapOOHOBBIX KUCJIOT, X MOIOILIEE JIEUCTBUE.

Cnoxubple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KHUPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JH- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBAa (B3aUMOJEWUCTBHE C
ruapokcugom menu(ll), oxucienne ammuadHbiM pacTBOopoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOKEHUE TJIIOKO3bl), HaXO0XJAEHHE B MPUPOIE, NMPUMEHEHHE,
ouonorunyeckas poiib. @orocunre3. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemrnonosa kak npupoassie noauMepbl. CTpoeHHE Kpaxmania U
HesuToo3bl.  Pu3nyeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHas PeaKlMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl W3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJII0JICHUEe W OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHUCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TIIMLIEPUHA C
ruapokcuiom menu(Il)), anpaerunoB (OKUCIEeHME aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcuaom wmenu(ll), B3aummoneicTBHE Kpaxmalia C HOJIOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Bbrunciiennss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIECTBA MM IPOJYKTAa PEAKLMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WU IPOAYKTOB PEAKIIIH).

A3zoTconepxkaliye OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKUE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiMIuMHA). bronorumdeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuas.

benku kak npuUpoAHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOPUYHAs M TPETUYHAsl CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalysl, KaueCTBEHHBIE PeaKuy Ha OeNIKH.

OKCHEpUMEHTAIBHBIE METOABl M3YyYEHHs BEIIECTB M MX IPEBPAILLCHUN:
HaOJII0/ICHHE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MpH
HarpeBaHHUH, LIBETHBIE PEaKIUN OEIKOB.

BbICcOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb ITOJIMMEPU3ALNH, CPEAHAS MOJIEKYJIApHAs
macca. OCHOBHBIE METOJABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
NOJIMMEPU3ALINS ¥ TIOJIMKOHACHCALINS.

OKCHEpUMEHTAIBHBIE METOABbl HM3YyYEHHs BEIIECTB M HMX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
KAy4yKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYHIECTBIISIETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAay4YHBIX ITOHATUH, TaK U IOHATHH, SABIAIOLIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KJIacCU(UKALUA, NEPUOANYHOCTD, HAOJIIOEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOAEIUPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoOe COCTOSHUE
BEIIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTrIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE TOPOJIbI, MOJIE3HbIE UCKOMAeMble, TOILJIUBO,
peCypeBl.

TexHonorusi: nUIIEBBIE MNPOAYKTbI, OCHOBBI pPALMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpenapaThbl, MaTepUAIIbI U3
VCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMu4eckud anemMeHT. AtoMm. Aapo aroma, H30TOMBL. OJNEKTPOHHAs
000j109Ka. DHEPreTHYECKUE YPOBHHU, MOJYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipeliesieHUs] 3JIEKTPOHOB MO OpOUTaiIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PHUTYypaIlis aTOMOB.

[Tepuonnueckuit 3akoH U [lepuoguueckass cucTeMa XUMHAYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOro 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMuueckux anemMeHTtoB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKHUX HJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX WU CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NePUOINYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJICHTHAsl HEMOJIApHAsl W TMOJIApHAasi, MOHHAs, MeTajuindeckas). MeXaHU3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BopopoaHass cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okucneHnus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO U HEMOJIEKYJISIPHOTO ~ CTPOECHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKOU PELIETKHU.

[Tondatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBI.
MaccoBas 10Jisl BEIlIeCTBa B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOPraHWYECKUX BEHIECTB. [eHeThueckas CBSI3b HEOPraHUYECKHUX BEUIECTB,
MPUHAICKAIIMX K PA3JTMYHBIM KJIACCAM.

Xumunueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKONW W OpPraHMYECKONW XUMHHM. 3aKOH COXPAHEHHUsS MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

OnekTponauTnyeckas auccoryanus. CuiibHBIC U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCJasl, HEUTpaIbHas, IIEJIOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHctpanusa taonui «llepuogudeckas cucrema xuMuueckux sneMmentos . U.
MenneneeBay, U3ydeHUE MoOJeNield KPUCTAJUTMUYECKUX PENIETOK, HAOMIOICHUE U
OTHMCaHue AEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3oKeHHE MePOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaIU3aTOPa, OMPEACICHNUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEaKkIuud HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BiusHue pa3audHbiX (akTOPOB HA CKOPOCTh
XUMHUYECKOU PEaKIAN.

Pacuérunle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXHMMHUYECKUE PaACUEThl, pacu€Thl C HCIOJH30BAaHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranunueckasi XuMus

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMeHToB J[. 1. MeHneneeBa U OCOOCHHOCTU CTPOCHHS aTOMOB.
®u3uYecKkue CBOMCTBA HEMETAIIOB. AJIJIOTPOINHS HEMETauIoB (Ha IpuUMepe
KHCIIOpOJ1a, cephl, hochopa u yrieposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETANJIOB (TaJIOT€HOB, CEpbl, a30Ta,
docchopa, yrimeponga M KpEeMHHSI) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPAKAIIUX KUCTIOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAIUIOB U UX COEUHECHUM.



Mertamisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
aToMoB MetauioB. OOmue ¢uzndeckue cpoiicTBa MetaioB. CriiaBbl METAJLIOB.
DIEKTPOXUMHYECKUI P HANIPSIKEHU METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAIJIOB (HATpUM, Kalud, KaJblIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEb) U UX COSTUHECHU.

OO6mue cnocoObl Moiay4yeHus: MeTauioB. [IpuMeHeHHe MeTalioB B OBITY U
TEXHUKE.

DKCIIEPUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB W MX MNPEBPAILICHUN:
U3y4YeHUEe KOJIJIEKIMU «MeTamibl U CIUIaBbl», 0Opa3llOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWEe W OIMCAaHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBUE THUAPOKCHUIA ATIOMHUHHS C PAaCcTBOpPAMU
KHUCJIOT U II€JI0UEH, KaUeCTBEHHBIC PEaKIIMM Ha KATUOHBI METAJIJIOB).

PacuétHrnle 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuUMUS U )KM3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKON, SHEPreTUYCCKOW M THUIIEBOU
0€30IacHOCTH, Pa3BUTUU MeAUIMHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmenuss 00 OOMMX HAYYHBIX MOPHHIUMIAX  TPOMBIIIIICHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB W MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUaJIbl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHasbl, OPraHUYECKUE W MUHEPAJIbHbBIC
yIOOpEeHUSI.

XUMHSI U 3J0pOBbE 4YEJIOBEKA: IIPaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MperaparoB, MpaBuia 0€30MaCHOTO MCIOJIB30BAHUS MpenapaToB OBITOBON XUMUU
B MOBCEJHEBHOMW KU3HMU.

MexXnpeaMeTHbIE CBA3U.

Peanuzanmst  MEXNpeAMETHBIX  CBA3€H TpW  HM3y4yeHUHW oOOmEed u
HEOpraHn4Yeckor xuMuu B 11 Kilacce OoCyIIeCTBIAETCS Yepe3 HCIOJIb30BAaHUE KaK
OOIMMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHH, SBIISIONTAXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAy4YHBIA (DakT, THIores3a, 3aKoH,
TEOpHs, aHaju3, CHUHTE3, KIacCH(PUKANKA, IEePUOJIUIHOCTh, HAOIIOJICHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBIICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTHBHOCTD, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIICCTBA, (DM3UYCCKUE BEITMUUHBI U CIUHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kietka, opraHu3M, DJKocucTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIE, TOILIUBO,
PECYpCHI.

TexHoMOTUsA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MTPOU3BOJCTBO
KOCMETHYECKHUX IPEnapaToB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMEBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM cpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMEeTHbIM M MNpeaMeTHbiM). HayuHo-MeToquyeckol OCHOBOM  JjIst
pa3paboTKH IUIAaHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-ICSATEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01ero 00pa3oBaHusl BbIJIETIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCUMCKONW Tpa)KJaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPECIICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIECHHOCTEH M UICTOPUUCCKUX TPAJAUIINI 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEJIOCTHON
CUCTEME XHUMHUUYECKOT0 00pa30BaHMUS;

HAJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPbl U CIOCOOHOCTU CTAaBUTh
I[EJIM U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMeTra «XUMHUs JAOCTUTAIOTCS B
€AMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPaXKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM W  TpaBWJIaMHU  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IpoIleccam
CaMOTO3HAaHMUs, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHUPOBAHHOCTh OIBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
oOy4Jaromuxcs Mo peaju3aliy MPUHATHIX B 00IEeCTBE IEHHOCTEH, B TOM YHUCIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEeACTaBICHUS O COLMAJIbHBIX HOpPMax U NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTU TMPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a71a4, BHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh WU NPUHUMATh MOTHBBI, HAMEPEHUS, JOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ Pa3IMUYHbIX BU0B YU€OHOU NESITEIHLHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MpOIlecCy TBOpPUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTWXKEHUS] HAYKU €CTh pPe3yJibTaT
JUIMTENBHBIX ~ HAONMIOMCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B TMOJYYCHUH U TMOCIEAYIOIIEM
aHanau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U NIPUHUMATh OCO3HAHHBIEC PEILICHHUS, OPUCHTUPYSACH HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE MOBEJACHUE M IMOCTYNKH CBOMX TOBapHIIEH C
NO3ULIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH ATUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3WYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJIIO/ICHUST TIpaBUJI OE301IacCHOr0 OOpaIleHHUsl C BEIIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JIEATEIBHOCTH;

NOHUMAaHHUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOTO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOnIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUS );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOUM, TBOPYECKOM ©  JIPYruxX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMaIbHOM HAMPaBJIECHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHU U 10 XUMUH;

YBaXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOpUHU
oOpazoBanus, Oyaymied mnpodeccuu M peaau3alid COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, HUHTEPECOB U
notpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIUTAHMS

AKOJIOTUYECKHU 11€J€CO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYIIIECTBOBAHMS )KM3HU HA 3eMJIE;

MOHUMAaHUSI TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE TIPUPOJITHON U COIMATILHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWXKEHUM XUMHH IS
pelIeHrs BOMPOCOB PallMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaroen
IPUPOJHON cpeie, YMEHMsI TPOTHO3UPOBATH HEOJIAroNpHUATHBIE HKOJIOTUUECKUE
MOCJICICTBUS MIPEANTPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHIECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHONW, KOMMYHHUKATUBHOM M COLMAIBHOM
NPAKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAaHUS CHeuM(DUKH XUMUU KaK HayKd, OCO3HaHHS €€ polu B
(GbopMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
NPEJICTaBIICHUsI 00 OKPYKAIOIIEM MHUPE KaK O €UHCTBE MPUPOJILI U YEIOBEKA, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJIeM COXpaHCHUs
IPUPOHOTO PABHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUII  COBPEMEHHOM
UUMBWIM3AlUMA: B €€ T'yMaHUCTUYECKOW HAIMpPaBIEHHOCTH M BAXKHOW pOJIU B
CO37IaHUM HOBOMW 0a3bl MaTepPUATBHON KYJIBTYpHI, PEIICHUH TI00aIbHBIX MPoOIieM
YCTOMYMBOIO PAa3BUTHs YEJIOBEUYECTBA — CBIPbEBOW, DHEPreTUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBHUI
YCIIEIIHOTO TPyJla W OKOJOTUYECKH KOMQPOPTHOW JKHU3HM KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYHUIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 IOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMHYECKUE 3HAHUS IS
penieHus NpooJieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUUW MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yjabTaTbl OCBOCHHA y‘l€6HOFO npeamMeTa «XuMHus» HaA
YPOBHEC CPCAHCTO 06IIICFO 06pa3013aHH51 BKJJIFOYAIOT:

3HAYNMBIC JJIA (I)OpMI/IpOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXC$I
MCKIUCTUIIIIMHAPHBIC (MG}KHpe)IMCTHBIC) 06HI€HayT{HBI€ IMOHATHUSA, OTPAXKAIOIINC
OCJIIOCTHOCTH HaquOﬁ KapTHHBI MHpa U CHGHH(bHKy MCTOAOB IIO3HAHMUA,
HNCIIOJIb3YCMbBIX B €CCTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUsA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIfI q)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICTOBAHUC, Ha6J'II-0Il€HI/I€, N3MCPCHUC, SKCIICPUMCHT U zlpyme);

YHUBCPCAJIBHLBIC y‘IG6HBI€ I[GﬁCTBPIH (HOSH&B&TGHBHLIG, KOMMYHHUKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecTieunBaroIINe dbopmupoBaHue (G yHKITMOHATBHO M
I'PaMOTHOCTH Y COIMAJIHLHOM KOMIIETCHIINH 00YyJarOIInXCs;
CITOCOOHOCTH 00ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M YHUBEpCAJbHBbIC y4cOHBIC
JIEVUCTBUS B ITIO3HABATEIILHOW U COLIMATIBHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCIBHBIMH, KOMMYHHKATHUBHBIMH W  PETYISATHBHBIMHU
JICUCTBUSIMU.

OBjaanenue YHUBEPCAJIbHBIMHA y4eOHBIMH No3HABaTeJbHBIMH
JeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJHW3UpPOBaTh  MpoOJIEeMYy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIBTATHI AEATEILHOCTH C MOCTABIECHHBIMHU LETAMU;

HCTIOJIL30BAaTh MPHU OCBOCHWM 3HAHWM MPUEMBI JJOTMYECKOTO MBIILICHUS —
BBIJICJISITh XapAaKTEPHbIC MPU3HAKU TOHATHM W yCTAHABIMBATH WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KIacCU(PUKAIMU BEIIECTB H
XUMHUYECKUX PEAKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pACCyXJIeHUs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBISABIISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B paccMaTpUBAEMBIX
SIBJICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEITH, TPEOOPa30BLIBATH MOICIIbHBIE MTPECTABICHUS — XUMUYECKU I
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUecKkas ¢GopMmysa, ypaBHEHHE XHUMHYECKOU
peakiuu — TPU PEIICHUU Y4YeOHBbIX IMO3HABATEJbHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSTh HA3BAHHBIE MOJEJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAyYHOI'O MO3HAHUS BEHIECTB MU XMUMHUYECKHX
pEaKLHnii;

dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCcTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIs1 (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSTENIBHOIO TUIAHUPOBAHUS W TPOBEACHUSA
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (OpPMYIUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIHBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTrh OIBIT YYCHHUYECKOM HCCAEIOBATEILCKOM M  IMPOCKTHOU
NESTENBHOCTH, TPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
NOMCKY METOJIOB pEIICHHS] MPAKTHYECKUX 3aJad, HPUMEHEHUIO Pa3InYHbIX
METOJI0B IIO3HAHMUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKAHHUS, CIPAaBOYHBIE [OCOOUS,
pecypcel MlHTEpHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IWYHBIX BHIOB U (OpM
MpeACTaBICHUS, KPUTUYECKHU OLICHHUBATh eé JIOCTOBEPHOCTh 151
HENPOTUBOPEYUBOCTb;



(opMyIHpOBaTH 3aMpPOChl U NPUMEHITh PA3JIMYHBIE METOABI MPU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOIMMOM [JJsi BBINOJHEHHS Y4eOHBIX 3a1ad
OIPEIEIIEHHOTO TUIIA;

MpUOOPETaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUHN U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NpeJCTaBICHUS
uHpopMaLKK (CXEMBbI, TpapuKU, JUarpaMMbl, TAOJUIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBe CpeICTBa MpuU pabore cC
XUMHYECKOW HHPOpMaLMe: NpUMEHATh MeXnpeaMeTHble (dusuvyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, POpMYyJibl, a00OpeBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CMMBOJIMYECKHE CpEICTBA
HATJIsATHOCTH.

OgBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€iCTBUSIMM

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOil TeMbl B XOJ€ AMAJIOTa W/Uiu
JUCKYCCUHM,  BBICKAa3pIBaTh  HJeH, (QOPMYyIHpPOBaTH CBOM  NPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPE/IOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeH pe3yJlbTaTOB MMO3HABATEIBLHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU MPH BBIMOJIHEHUU
XUMHYECKOTO JKCIEPUMEHTA, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pean3aluu yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
o pe3yJibTaTaM NPOBEIEHHBIX HCCIIENOBAHUM MyTEM COTJIACOBaHUS IMO3UIMI B
X0J1e 00CyX/IeHHsI 1 OOMEHa MHEHUSIMH.

OBi1aieHUe YHUBEPCAJTBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
JeSTENbHOCTh, OMpenessis e€ ILead W 3aJadd, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJlaraéMblii  alfOPUTM  JEHWCTBUH TNpH
BBIMIOJTHEHWW Y4YEeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BBIOMpaTh Haunbosee
3 PeKTUBHBIN CMOCO0 MX pemeHus ¢ Y4ETOM IOJYyYCHHS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEaKLIHIX;

OCYIIECTBIJISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIn3a
U CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KIJACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHHUM SIBIICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUST U KYJBTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7au
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIAraloIINe TMOHATUS (XUMUYECKUW DIIEMEHT, aToM, OJJICKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATENbHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTass U COKpaIllEHHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHbI 00BEM, YIVIEpOAHBIN CcKelleT, (yHKIMOHANIbHASA TpYyIa,
paauKall, U30Mepusi, U30MEPbI, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIIEBOAOPOIbI,
KHACJIOPO/ W a30TCOJAEpKAllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
opranuueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHsSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXKallue B OCHOBE IMOHMMAaHUS TMPUUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONOTMYECKUE CBEJCHUS O CBOWMCTBaxX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCTOJb30BaHUN BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU EeSATEIILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE MPU3HAKU TMOHATHM,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHSTHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB MW ypPAaBHEHMH XHWMHUYECKHX PEaKIIHi,
U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYEeCKHUX BEIIECTB JJISl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BELIECTB IO HUX COCTaBY U CTPOEHUIO K OIpPEIeIEHHOMY
KJIACCy/TpyMIe COeANHEHUH (yriIeBOAOPObI, KHCIOPOJ U a30TCOAEpIKAIIHe
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS), JaBaTh WM Ha3BaHUS 10
cucremarnueckoil HomeHknatype (IUPAC), a Takxke NpuUBOAUTH TpUBHUAIBHBIE
HA3BaHUA OTJEJbHBIX OPraHUYECKUX BEUIECTB (ATUJICH, MPOMMUJIEH, AllEeTHIICH,
ATWJICHTJINKOJb, TIHIEPUH, (eHoN, (HOopMallbIerua, aneTaibleru]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KMCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, IeJIT0a03a, TIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUSI MAacChl BELIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB,  CTPOCHHE,
dbu3uYecKue M XMMHYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENICH pa3IMUYHBIX
KJIACCOB OPraHWYeCKHX BEHIECTB (METaH, 3TaH, ATHIECH, NPOINWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
TJIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHAs M YKCYCHasi KHUCIOTBI, TJIIOKO3a,
Kpaxmall, eJITI0103a, AMUHOYKCYCHAsl KUCIIO0Ta), MIUTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOUIMX XHMHUYECKHUX PEaKIUU C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (He(QTb, NUPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepadbOTKU U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYCCKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakIuu 10 W3BECTHBIM Macce, 00BbEMY, KOJWYECTBY OJHOTO M3 HCXOJIHBIX
BEIIECTB WU MPOAYKTOB PEAKITUH );

c(hOpMUPOBAHHOCTh YMEHHMH BJaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIOJIB3YEMBIX B XUMHUU NIPU U3YUEHUU BEILECTB U
XUMHYECKUX SIBIICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEIIUPOBAHNUE),
UCIIOJIb30BATh CUCTEMHbIE XUMHUYECKWE 3HAHUS JJIA NPUHATUS pEUICHUN B
KOHKPETHBIX JKHU3HEHHBIX CHUTYyalUsiX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHHEM;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyloi U 1abopaTOpHBIM OOOpPYAOBAHHEM, a TaKXKe MpaBUia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUSMU IO BBHITOJHEHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHWH IUTAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBPAIEHUS OPTaHUYECKUX BEIIECTB IPU HAIrPEBAHUHU, ITOJTYyUYCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OpPraHMYEeCKUX
BEIIECTB, JCHATypanus OENKOB MPH HArpeBaHWH, IIBETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBHHM C TMpaBWJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U JIA0OPATOPHBIM OOOPYIOBaHHEM, TMPEACTABISATh PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHN COOTBETCTBYIOIIUX
peakiuii u (GOpMyIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TIOy4aeMyl) U3 pPa3HBIX KCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1[€JeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B ILEJSIX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpYXKAIOIIEeW MPUPOJHON Cpelbl, OCO3HABAThH
OMACHOCTh BO3JEHUCTBUS HA KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEUIECTB, MoHUMas cMbica nokazarens IIJ[K, moscHaTh Ha mpuMmepax crnocoObl
YMEHBIICHUS] M MNPEJOTBPALEHUS KX BPEIHOrO BO3JCHCTBUS Ha OpraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaroUUXcs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHuid JI. bpalins nis 3anucu XUMUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TIO3HAHWUU SIBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHHS U KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYSCKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XMMHUYECKHM AJIE€MEHT, aToM, M30Tom, s-, p-, d-
3JIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsl, MOHHAsI, METAUIMYECKAsl, BOJOPOHAs ), KpUCTAIMUECKAs peIIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoaunueckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IMOHUMAaHWUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTMYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUUYECKON JICATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTE€pHbIE MNPHU3HAKU TOHATHIMA,
YCTaHABIIMBAaTh UX B3aMMOCBS3b, MCIIOIB30BaTh COOTBETCTBYIOIIHUE MOHATHS IIPU
ONMCAaHUN HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAILCHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW XHMHUUYECKHX  pEaKIui,
cuctematuueckytro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX
HEOpPraHMYECKUX BEIIEeCTB (yrapHbI ras, YrJIeKHCIbId Ta3, aMMHUaK, raméHas
U3BECTb, HETANIEHAs! U3BECTb, IUTHEBAS COJA, TUPUT U JPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN ONPENEIATh BaJ€HTHOCTh U CTENIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHUSX Pa3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHasi, MOHHAs, METAJNINYECKasi, BOJOPOHAsI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEIETKH KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUTMUECKasi), XapaKTep Cpeabl B BOAHBIX paCTBOpPaxX HEOPTraHUYECKUX
COCJIMHECHMM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeleiEéHHOMY Kiaccy/rpymme
COEeIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUACITIOTHI, aM(OTEPHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0OBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTEMbI
xumuueckux snemeHtoB JI. M. MeHnneneeBa, HUCHOJIb3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTaIN, «QHEPTrEeTUYECKHUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX JJIEMEHTOB U UX COCAUHECHUU
0 nepuojiam u rpynmnam llepuoandyeckon cucteMbl XUMHUYECKUX 351eMeHTOB /. M.
Menpeneena;

chOpMHPOBAaHHOCT, YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  0OIIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEP)KAATH CYIIECTBOBAHME TI'€HETHYECKOM CBSA3M MEXKIYy HEOPraHWYECKUMU
BEILIECTBAMU C IMOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHHsS KJIAaCCU(PHUIIMPOBATh XUMHUYECKHE PEaAKIMH TI0
pa3IUYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEArupyrollUX BELIECTB, TEINIOBOMY
b deKTy peakiuu, W3MEHEHUIO CTETEeHEH OKHCIEHHUS 3J€MEHTOB, 00paTUMOCTH
peaKkIny, y4acTHIO KaTaln3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IMYHBIX
THUTIOB, TIOJTHBIC W COKPAIIEHHBIE YPAaBHEHUS PEAKIMii HOHHOTO OOMEHA, YIUTHIBAS
YCJIOBHS, TPX KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTh YMEHUU TPOBOJAUTH PEAKIMH, MOATBEPKAAIOLINE
KAQYECTBCHHBIM COCTAB PAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX
BCILICCTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPACKpPhIBAaThb CYHIHOCTh  OKHCJIMTEIIHHO-
BOCCTAHOBUTEIIBHBIX PEAKIIUNA MOCPEICTBOM COCTaBIICHMS AJIEKTPOHHOIO OajlaHca
3TUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3aeiicTBus (npuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KAlIMe B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUs CEPHOM KHCIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTABICHUM 00 OONIMX HAYyYHBIX MPUHIMNAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C HCIIOIb30BAaHUEM
MOHSITUS «MaccoBasi J0JIA BEIIECTBA B PacTBOPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUX PEAKIIUSIX, MACChl BElIECTBA WM 00bEMa Ta30B MO U3BECTHOMY
KOJMYECTBY BEIIECTBA, MAacCe WIH 00BEMY OJHOTO M3 YYACTBYIOIIUX B pPEaKIuu
BEIECTB, TEIUIOBOrO 3(dekTa peakiry Ha OCHOBE 3aKOHOB COXPAHECHHS MACCHI
BEIIECTB, MPEBPALLCHUS U COXPAHEHUS SHEPTUU;

c(hopMUPOBAHHOCTh YMEHUM COOJTIOJATh MIpaBUJia MOJIH30BAHUS XUMHUYECKOU
MOCyJIol W Ja00paTOpHBIM OOOpYyIOBaHMEM, a TaKKe IpaBuja OOpaIlCHHS C
BEII[ECTBAMHU B COOTBETCTBHUU C WHCTPYKIIUSIMHU IO BBHITIOJIHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIMBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUH IIJIJAHUPOBATh M BBIMIONHATH XHMHUYCCKUN
AKCIIEPUMEHT (pa3yio’KeHHE MEPOKCHA BOJOPOAa B MPUCYTCTBHUU KaTaiu3aTopa,
ONPENICICHUE CPEAbl PACTBOPOB BEIIECTB C IIOMOIIBID YHUBEPCAIBHOTO
WHJUKATOpa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIIHH,
peakIuu MOHHOTO OOMEHa, KaueCTBCHHBIE PeakIMM Ha Cyiabdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUSI, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 I10
TemMaM «Metamnb» U «HeMetayibl») B COOTBETCTBUM C MNpaBUJIAMU TEXHUKHU
0€301acHOCTH TIPH OOpaIlleHWH ¢ BEIIeCTBaMHU W JJaOOpaTOPHBIM 000pPYI0BaHHUEM,
IPEACTABIATh PE3yIbTaThl XHMHUYECKOTO OJKCIepHMEHTa B GopMe 3aIlHcH
ypaBHEHUH COOTBETCTBYIONIUX peakuid U (OpPMYJIHPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUH KPUTHYCCKH aHAIM3UPOBATh XUMHUYCCKYIO
nHpOpMaNMIO, IOJy4aeMyl0 W3 Pa3HBIX HCTOYHHUKOB (CpPEICTBA MacCOBOM
KOMMYHUKau, UHTEpHET U IpyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpYXKAIOIIEeW MPUPOJHON Cpelbl, OCO3HABAThH
OMAaCHOCTh BO3ECHCTBHS HA KMBbIE OPTraHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHaTh Ha mnpumepax crnocoObl yMEHBIICHUS H
PEAOTBPAILICHHS UX BPEIHOTO BO3/ICHUCTBUSI HA OPraHU3M YEJIOBEKa;

JUIs 00YYaroIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]IOPOBBSI: YMEHUE
OPUMEHATh 3HaHHWS OO0 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W CIa0OBUIALIIUMX OOYyYarOUIUXCs: YMEHHE MCHIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrtpoiasbnbie | IlpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmet oprannuecko xumun. Teopus
1.1 CTPOEHHMS OPraHUYECKUX COCANHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pa3znes 2. YrieBoaopoanbl
2.1 [IpenenbHble YriIeBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHbie yrieBoI0pOIbl: AIKEHBI, 6 1
' AJKaJUEHbI, AIKUHBI
2.3 ApOMaTHYECKUE YTIIIEBOIOPOIbI 2
24 [IpupoaHbIE ICTOUYHUKH YTJIEBOJIOPOJIOB U 3 |
' ux nepepaboTka
Wroro no pazgeny 13
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeIuHEHUs
3.1 Cruptsl. DeHon 3
39 Anpneruapl. KapOoHOBBIE KMCTOTHI. 7 1
' CroxHbie 3QUpBI
33 VYrneBoabl 3 1




Hroro no pazgeny 13
Pasnen 4. A3oTconep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 3
Hroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM ungpoBbie
Ne n/mm P KonrtpoJsbubie | IIpakrnyeckue (b )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsl
Paszgea 1. Teopernueckne 0CHOBbI XUMHUH
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 n [lepnoanueckas cuctemMma XUMUYECKUX 3
anemenToB J. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKITUN 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Meranbl 1
2.2 Hewmeranis 1 1
)3 CBs13b HEOPraHUYECKUX U OPTraHUUYECKHUX )
' BEIIECTB
Hroro no pazneny 17
Paszpnen 3. Xumus u Ku3Hb
3.1 XUMHUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

[Ipeamer opraHn4eckoi XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust CTpOEHUSI OPraHUYECKUX
coenqunennit A. M. byrieposa, eé
OCHOBHBIE MOJIOKEHUS

[IpencraBnenne o KiaccuHuKaIum
opraHuveckux Bemniects. HomeHkmatypa
(cucremaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB

AnKaHBI: cOCTaB U CTPOCHUE,
TOMOJIOTHYECKHI paa

Mertan u 3TaH — NpocTenIme
MIPE/ICTaBUTEIH aJTKaHOB

AJIKEHBI: cOCTaB U CTPOCHHC, CBOMCTBa

OTUJeH U MPOMUJICH — HpOCTGﬁHIHG
NpEACTAaBUTCIIN aJIKCHOB

[Ipaktuyeckas padora Ne 1. «ITomyuenue
ITWJIEHA U U3yYEHHUE €0 CBONCTB

Anxanuensl. byranuen-1,3 u
MeTunoyraauen-1,3. Ilonyyenue




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,

10 FOMOJIOTMUYECKUH psil. ALIeTHIIEH —
MPOCTEUILINI IPEACTABUTEIIb AJIKUHOB

1 Brrunciienus no ypaBHEHHIO XUMHUYECKOU
peakiuu

12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnveckas CBsI3b YrIeBOI0POIOB,
MPUHAYISKANUX K PA3TUIHBIM KJIaccam
[IpupoiHbIE NCTOYHUKH YIIIE€BOIOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He)Th U IPOIYKTHI €€ mepepaboTKH
[IpupoHbIE ICTOYHUKH YTIIEBOIOPOIOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu

16 KounTponbHas pabota no pazzaeny
«YTaeBogopoab»

17 [IpenenbHble OJHOATOMHBIE CLIUPTHI:
METaHOJ U 3TaHoi. BopopoaHas cBs3b

13 MHOroaroMHble CIUPTHIL: ITUICHIIUKOJIb U
TIULEPUH

19 @DeHoM: CTPOCHHUE MOJIEKYIIbI, PHU3NYECKHEe
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbrerunsl: GopMaibaeTua U
aneTranbAerusl. AueToH

21 OAHOOCHOBHEBIE Tpe/ieNIbHBIE KAPOOHOBBIE




KHCJIOTBL: MypaBbUHAA U YKCYCHAs

[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHoBas 4 OJICMHOBAsI KUCIIOTHI, KaKk

23 MIPEICTaBUTENH BBICIINX KapOOHOBBIX
KUCIIOT

24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE
CrnoxHbIe Y(QUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ 'MapOIN3 CIIOKHBIX
3¢upoB

26 Kupsr: runponus, mnpuMeHEHHE,
OuroJIoTHYECKasi pOJIb )KHPOB
VYrieBoapl: cocTaB, KjIacCU(pUKAITHSI.

27 Baxwueiine npencTaBuTeNu: ri0K03a,
(dbpykTo3a, caxapo3a

)3 Kpaxman u niemnono3a Kak mpupoIHbIe
MTOJIMMEPHI
KonTtponbHas pabota no pasaeny

29 «Kucnopojacoaepkaiiyue opraHuyecKue
COEIMHEHUS

30 AMMWHBI: METHJIAMHWH U aHWJIHH
AMUHOKHUCIIOTHI KaK aM(OTepHbIE

31 OPraHU4YeCKUe COEAUHEHUS, UX
Ouosiornueckoe 3HaueHue. Ilentuapl

1 benku kak npupoaHbie

BBICOKOMOJICKYJIAPHBIC COCAUHCHU A




13 OCHOBHBIE TIOHATHS XUMHUU !
BBICOKOMOJIEKYIISIPHBIX COCTUHEHUN
OCHOBHBIEC METO/IBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
ITnacTMacchl, KayqyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemenToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaMm v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aeMmenToB .M. Meneneena B
Pa3BUTHUU HAYKU

CTpOGHI/Ie BEIIeCTBA. XMMHUUECKas CBA3b, eé
BHbI; MCXaHU3MBbI 06pa30BaHI/I$I
KOBAJICHTHOM CBS3U. BO,Z[OpOI[HaSI CBA3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. Bemectra
MOJIEKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTECMAX.
HcTtuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1014 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIacCOB

Knaccugukamums XuMHUECKUX peakunuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakiuy.
XUMHUYECKOE PaBHOBECUE

10

[Tpaktuueckas padota Ne 1. «BnustHue
pa3nuYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJiopoiHOM Tokasarene (pH) pacteopa.
Peakiiun nonHoro oomeHna. ['maposm3
OPraHUYECKUX M HEOPTraHUYECKUX BEIICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEILHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U PacTBOPOB CoOJieit

13

KonTtponsHas pabota no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

14

Mertanisl, ux noyoxkenue B [lepuoanueckoit
cUCTeMe XMMHUYecKux >nemeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puzndyecKre CBONCTBa
METaJJIOB




15

CrinaBbl METaLIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUUIOB (HATpUH, KaJui, KaJblUi, Maraui,
QIIOMHHMI) U UX COETMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U MX
COCIMHEHUI

18

XuMHYecKHe CBOMCTBA ITMHKA, JKeJle3a U UX
CoeqUHEHNN

19

[IpakTnueckas padota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«Mertamas»"

20

HemeTtamnel, MX MOJI0KEHHE B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYeCcKre CBOMCTBA HEMETAIJIOB.
AnnoTponusi HEeMeTauIoB (Ha pumepe
KHCTIopo/a, cepsl, pocdopa u yriaepoaa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U UX
COEeIMHEHUN

23

XUMHYECKUE CBOMCTBA a30Ta, (pocodpa u nux
COEIMHEHUN

24

XHUMUYECKUE CBOWCTBA yriepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprmeHeHne BaKHENIINX HEMETAIUIOB U UX
COEIMHEHUN




O000111eHNE ¥ cUCTEMATH3AIMS 3HAHUH 110
Tteme «Hemeramey. Beruncinenus mo

26 YPaBHEHUSM XMMHUYECKUX pEaKui U !
TEPMOXHUMHYECKHUE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenne

27 OKCIIEPUMEHTAIBHBIX 3a1a4 110 TEME 1
"Hemetanmsl"»

)3 KonTponsHas pabora no temam «MeTtasibi» |
n «Hemeramibn

29 Heopranunueckue n opraHnyeckue KUciaOThI. :
Heopranunueckue n opraHnyeckue OCHOBaHUS
AmboTepHbIe HEOpraHUYEeCKHUEe U

30 opraHuueckue coenuHeHus. ['enernueckas |
CBSI3b HEOPraHUYECKUX M OPTaHUYECKUX
BEIIECTB
Ponp xumun B oGecrieueHuu 3KOJIOTHUECKOH,

31 SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEUIIMHbI
[IpencraBienust 00 OOMIKUX HAYYHBIX

32 MPUHLHUIIAX TPOMBIIUIEHHOTO MOJTY4YEeHUS 1
B)KHEHIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPHAIIOB 1

34 XHMHA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB ITO 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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