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HOACHUTEJBHAASA 3AIINCKA

Pabouast mporpaMMa mo XMMHUU Ha YPOBHE CpPEIHEro 00Imero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O6
obpazoBanuu B Poccuiickoit deneparuy», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepanbHOR oOpa3oBaTeIbHOM IPOTrpaMMBbl CPEIHETO o011ero
obpazoBanusi(DOIl COO), npencrapineHHbix B DenepaibHOM TOCYIapCTBEHHOM
obOpazoBarenbHOM cranaapre COO, c¢ yu€tom KoHuenuuum mnpenoaaBaHus
yuebHOoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX oOpraHu3anusx Poccuiickoii
QOenepanvy, pealu3ylONIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOTpPaMMbl, U
OCHOBHBIX TMONOXKeHUI «CTparerun pa3BuTusa BocnuTtaHuss B Poccuiickoii
Oenepanuu Ha niepuoj 10 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvMHSI HA YpPOBHE YINIYOJIEHHOTO M3y4Y€HHS 3aHUMAET BaXXHOE MECTO B
CHUCTEME ECTECTBEHHO-HAy4HOro oOpa3oBanus ydammxcs 10-11 kmaccos.
WN3yuenne mnpemmera, peanuzyemMoe B ycioBUSX AuddepeHIIMpOBAHHOTO,
npoduibHOro 00y4YeHHs, MPU3BAHO OOECHEUUTh O00I11e00pa3oBaTEIbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHUKOB IIIKOJIbI, HEOOXOJIUMYIO s
aJjanTalui UX K OBICTPO MEHSIIOLIMMCS YCIOBUSIM HU3HU B COLMYME, a TAKXKe ISt
MPOJIOJKEHUST 00yYEHUs B OpraHu3alusX Npo(ecCHOoHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS OJTHOM M3 IPUOPUTETHBIX AUCIUTLIIUH.

B mporpamme nmo XuMUM Ha3HAuYC€HHE MpeaMeTa «XUMHUS» MOJIy4aeT
NOAPOOHYI0  HUHTEPIPETAIMI0 B  COOTBETCTBMM C  OCHOBOIIOJAraroluMHU
nonoxenusiMu OGI'OC COO o B3auMOOOYCIOBJICHHOCTH I1I€JIeH, COJEpKaHus,
pe3yabTaToB OOy4YeHUsS W TpeOOBaHWU K YPOBHIO TOATOTOBKH BBIMTYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJSIFOTCSL CJEAYIOIIME BBIMNOJHIEMbIE MPOrpaMMON MO
XUMUU QYHKIIUH:

e HMHPOPMALIMOHHO-METOJIMYECKAs, pealnu3alusi KOTOpOM obecrieurBaeT
MOJIydeHUE TPEACTABJICHHUS O IESAX, COJEPKaHWM, OOIIeH cTpaTeruu
00y4eHUsI, BOCIIUTAHUS U Pa3BUTHUS O0YJAIOITUXCS CPEJICTBAMU MPEIMETA,
M3y4aeMoro B paMKaX KOHKPETHOTO Mpopuis;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
ONpEeNIeJICHUE: TPUHLIUIOB CTPYKTYPUPOBAHUSI U TMOCIEI0BATEIbHOCTU
M3y4deHUsl y4eOHOro MaTepHuayia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTePUCTHK; TOAXO0J0B K (POPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJISI U OLIEHKHM 00pa30BaTeNIbHBIX JOCTHXKCHHM O0O0yYaromuxcs B
paMKax WTOTOBOM arrectanuud B (OpME €IMHOTO TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma asist yrimyOn€HHOTO U3YIECHHS] XUMUH



e yCTaHaBIMBAaET WMHBAPHMAHTHOE NPEIMETHOE COJAEpKaHHEe, 00s3aTeNIbHOE
JUIST W3Y4YeHUsT B paMKaX OTHCNbHBIX MpoQuiIe, mnperycMaTpuBaeT
pacupenesieHue W CTPYKTYPUPOBAaHHME €ro IO KiaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pasiesiaM Kypca;

e 1a€T MPUMEPHOE pacmpelielieHne y4eOHOTO BPEMEHHU, PEKOMEHIYEeMOTO
JUISl UBYUYEHUSI OTJICNIbHBIX TEM;

e Ipe/UIaraeT NPHUMEPHYIO IOCIEIOBAaTEIbHOCTh H3y4Y€HUA Y4eOHOTO
Marepualia ¢ y4ETOM JIOTUKU MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBS3EH;

e AT METOJMYECKYIO MHTEPIIPETALMIO LEJEH U 3a/1a4 U3yYEHUs IpeaMeTa
Ha yriyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmiero o0pa3oBaHMs, COJEPKATEIBLHON XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3yJlbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTebHOU
IPOrpPaMMBI CpEeaHEro oO1ero oOpazoBaHuUs (JINYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATENBHBIX  JIEUCTBUNA  OOydaromierocsi IO OCBOCHUIO
coJiep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSIM B MPOrpaMMe MO XUMHUHU MPEAyCMOTpPEHA
MIPEEMCTBEHHOCTh € OOy4YE€HHMEM XUMHUM Ha YPOBHE OCHOBHOrO OOILIEro
oOpa3oBaHus. 3a TMpeaelaMd yCTAaHOBJIEHHOMW MporpaMMod MO  XUMHUHU
00s13aTeIbHONM (MHBAPUAHTHOM) COCTABJISIFOIICH CoJlepKaHUsl y4eOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpAa €ro BapHATHUBHOM COCTaBJISIOIICH,
KOTOpasi JIOJbKHA OMPEAENSIThCA B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduiist 00ydeHus.

B coorBerctBuM ¢ KOHuentyanbHeiMH monoxeHusmMu PI'OC COO o
HAa3HAYEHUU TPEAMETOB 0a30BOro u YIIYOJIEHHOTO YPOBHEM B CHCTEME
nudepeHIIMpOBaHHOTO OOYYCHHS HAa YPOBHE CpEIHEro OO0Iero oOpa3oBaHUS
XUMHUSL Ha YpPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HalpaBleH Ha pealu3aluio
OPEEeMCTBEHHOCTH €  MOCJEAYIOIIMM  3TaloM  MOJYy4YEHUS  XUMHYECKOIrOo
oOpa3oBaHUsS B paMKaxX H3Y4YEHUs CIEIUAIbHBIX €CTeCTBEHHO-HAYUYHBIX W
XUMUYECKUX NUCIUIUIMH B By3aX U OPraHU3alUSX CPEIHET0 MPOPeCCHOHATBHOTO
oOpa3zoBanusi. B 3Toi CBs3W u3ydeHHE mNpeaMera «XUMHUS» OPUEHTUPOBAHO
OPEeUMYIECTBEHHO Ha pacUIMpeHHe U  YIUIyOJIGHHE TEOpEeTUYECKOW |
MPaKTUYECKON MOJATOTOBKU OOYYarOUIUXCs, BBIOPABIIMX ONpEaeaEHHbIN MPoduiib
oOy4eHwHs1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIONMIEro MOTYyUYeHUs XUMUYECKOTO
o0pa3oBaHMs B OPTaHU3AIUAX MPOPEeCcCHOHAIBHOTO oOpazoBanus. Hapsiay ¢ atum,
B cBere TpeboBanuii PI'OC COO k muIaHHpyeMBIM pe3yibTaTaM OCBOCHHUS
dbenepanpbHOil  00pa3oBaTEBbHON MPOrpaMMbl  CPEHETr0 OO0IIero o0pa30BaHUS
U3y4YeHHUE MpeaMeTa « XUMHUs OPUEHTUPOBAHO TaK)Ke Ha pelieHue 3aaad



BOCIUTAHUS U COLIMAJIBHOTO Pa3BUTHUSL OOydarouiuxcs, Ha (OpMHUPOBAHUE Y HHUX
OOIIEMHTEIIEKTYaIbHbIX YMEHHUM, YMEHHUI palMoHalIU3aluil y4eOHOro Tpyjaa u
00OOIIEHHBIX  CHOCOOOB  JICSITENIBHOCTH, UMEIOIIUX  MEXKIUCIUIUIMHAPHBIN,
HaAAMNPEIMETHBIN XapakTep.

CocraBnsromumMu mpeaMera «XUMHsS» Ha YpPOBHE YIIyONIEHHOTO HM3YYECHHUS
ABISIOTCS  yriIyOnéHuele Kypcbl — «Opranmueckas xumus» U «OOmas u
HeopraHuveckas xumus». [Ipu onpeneseHUH NOIX0I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allMi COJEP’KaHMUsSI ITUX KYpCOB B IporpamMme MO XHUMHH 32 OCHOBY
npusaTel nonokeHuss GI'OC COO o paznmuumsx 0a30Boro u yriyOa&HHOTO
YPOBHEN N3yUYEHHUS IIPEAMETA.

OcHoBy cojaepxkaHusi KypcoB «Opranumdeckas xumus» u «OOmass u
HEOpraHWYecKass XUMHS» COCTaBISIET COBOKYHNHOCTb MPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS IpeAMeTa. JTa CUCTEMA
3HAHUM TI0JIy4aeT ONIPENEIIEHHOE TEOPETUUYECKOE JOIOJHEHNE, I103BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJbIIMK 00BEM  (HaKTOJIOTUUYECKOTO
Marepuana. Tak, Ha yrayOJNE€HHOM YpPOBHE H3YYEHHMs NpeaMera obOecrnedeHa
BO3MOKHOCTh 3HAQUUTENIIBHOTO YBEIMYEHHS 00bEMa 3HAHUHM O XHMHYECKHUX
AJIEMEHTaX U CBOMCTBAX MX COEJUHEHHM Ha OCHOBE PACIIMPEHUS U YTIIyOJIeHUs
IPENCTABICHUA O CTPOCHUM BEIIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKaHUsl PEAKIMM, pacCMaTPUBAEMBIX C TOUKH 3PEHUS XMMHYECKON KUHETUKU
n TepMoavHaMuku. HM3ydyeHue mnepuomnueckoro 3akoHa u Ilepuommueckoit
CUCTEMBbl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercds  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX IPEACTABICHUAX O CTPOCHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS] C TOUKHU 3PEHUS YHEPreTUUECKUX M3MEHEHUH Mpu €€ o0pa3oBaHUU U
pa3pylIeHUH, a TAKXKE C TOUYKH 3PEHHUs] MEXaHM3MOB €€ oOpa3oBaHus. M3yuenue
TUIIOB ~ peakuuMid  JomojHseTcs  (OpMUpOBAHHEM  MPEACTaBIECHUH 00
ANEKTPOXUMHUYECKUX TMpOIeccax U AJIEKTPOJIU3€E PACIIaBOB U PACTBOPOB BEILIECTB.
B kypce oprannuyeckod XMMHUM TIPH PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI yJIesieTCs 0c000e BHUMAaHUE BOMPOCcaM 00 IJIEKTPOHHBIX A deKTax,
O B3aMMHOM BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Ocoboe 3HaueHWe UMEeT TO, YTO Ha COAEp)KaHHWE KYypCOB XHMHUU
yrayOGiIEHHOTO YPOBHS M3YUYEHHMSI IJIsl KJIACCOB OIpeneaEHHOro mpoduis (TIaBHbIM
o0pa3oM Ha HX CTPYKTypy M XapakTep JOIOJHEHUH K oOmel cucreme
NpEeIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSIHUE CMEXHbBIEC MPEAMEThI. Tak, Harpumep,
B COJICp)KaHUM MpeaMeTa JJis KJIACCOB XUMHKO-(u3nueckoro npoduis 0osbinoe
3HaUYC€HHUE OYIyT UMETh JJIEMEHTHI y4eOHOTro MaTepuayia mo oomiei xumuu. [lpu
M3Y4YeHUH TMpeIMeTa B JAHHOM Cllydae akIEeHT OyJeT cIelnaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUI B XUMHUU U B (DU3UKE: aTOMHO-
MOJIEKYJISIpHAsi Teopusi (MOJIEKYJIsipHAs Teopusi B (DU3HMKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIUM, 3aKOHbI TEPMOAVHAMUKH, 3JIEKTPOIN3d, NPEACTABICHUSA O
CTPOEHHUH BEILIECTB U APYroe.

B TO e BpemMs B conep:KaHMM INpeaAMeTa Ui KJIACCOB  XUMHKO-
ouonoruueckoro npoduis OONbIINK yAeNbHBINA BeCc OyAeT MMETh OpraHuyecKas
xumus. B aToM ciiydae mpenocTaBisieTcss  BO3MOXKHOCTh Al OoJjee
OOCTOSITETLPHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOM OpraHu3allMd  KIETKH  Kak
OMOJIOrMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAAT, K IpUMEpY, TaKHUe
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIMMHJbI, OEJIKH, YIJIE€BOJABI, HYKJIECHUHOBBIC
KUCHOTHl U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX IIPEACTABUTENIECU
OCHOBHBIX KJIaCCOB OPIraHMYECKUX BEILECTB CIIY)KaT OCHOBOM [UIl U3YYECHHUs
CYLIHOCTHU IPOLECCOB (DOTOCHHTE3A, AbIXaHUsI, MUIIEBAPECHUS.

B nmane ¢opmMupoBaHHMS OCHOB Hay4HOrO MHUPOBO33PEHUS, OCBOEHUS
0OIIEHayYHbIX METOJIOB MTO3HAHUS U OIbITa IPAKTUYECKOTO MTPUMEHEHUSI HAYUHBIX
3HAHUM M3y4YeHHE NpenMeTa «XHUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C YYEOHBIMH MpEeAMETaMH, BXOISIIMMH B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHble NIpeaMeThl», «Martemaruka u
nHpopmaTuka» U «PycCKUil I3bIK U TUTEPATYPAY.

[Ipu usyuyeHum ydeOHOro mnpeaMera «XuUMHUS» Ha YrIyOJEHHOM YypOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOT'O M CpeaHero oodiiero oopasoBaHus (Ha 0a30BOM
YpOBHE), 3aJa4eil MepBOCTENEHHON 3HAUMMOCTHU SIBIsieTCA (OPMHUPOBAHUE OCHOB
HayKM XHMHU Kak oOOJacTM COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKOM
NEATEIbHOCTH Y€JIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pemienue
TON 3a7ayu Ha YriIyOJEHHOM YpOBHE W3YYEHMs MpeAMETa MpeArnoaraet
peanu3anuio TaKuX LeNeH, Kak:

e (QopMupoBaHuE TMpPEACTABICHHUI: O MaTEepUAIbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSX U IIO3HABAEMOCTH SIBJICHUM NIPUPOJBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHbIX HayK M €€ BeAyulell poiau B oOecreyeHUH
YCTOWYMBOIO  pPa3BUTHA  YEJIOBEUECTBA: B  pEUIEHUU  MpodiieM
AKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, B pa3BUTUU
MEJMLHHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHHUKOB SHEPIUH, B
00ecCrevyeHnr PalrMOHAILHOTO MPHUPOAONOIB30BaHusA, B (POpPMHpPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKKE IKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHUS] K CBOEMY 3/I0POBBIO U TPUPOAHOU CPEE;

e OCBOCHME CHUCTEMbl 3HAHUW, JIEXKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHAaMEHTaIbHbBIX
MOHSTUH, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMM BEIIECTBA HA PAa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIPHOM, O  TEpPMOAMHAMHYECKHUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHNUSI XUMUYECKUX PEAKIUiA, O



XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCTIEPCHBIX CUCTEMAX, 00 00mnX
Hay4YHBIX IPUHIMIIAX XUMUYECKOTO TPOU3BOJICTBA;

dbopmupoBaHue y 00yyYarommuxcs OCO3HAHHOTO IMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU sl OOBSICHEHUS
KJIFOYEBBIX HMJAEH M TPOOJEeM COBPEMEHHON XHMHUH, JJIi OOBSICHEHUS H
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPUPOJY;
rPaMOTHOTO pelieHus mpobJieM, CBSI3aHHBIX ¢ XMMHUEH, MPOrHO3UPOBAHMUS,
aHaJIN3a M OICHKU C MO3MIIMH KOJIOTHYECKON OS30ITaCHOCTH ITOCICIACTBUI
OBITOBOM W TPOM3BOJCTBEHHOH [EATEIHHOCTH YEJIOBEKa, CBA3AHHOM C
XUMHUYECKUM  TIPOU3BOJCTBOM, MCIIOJIB30BAaHHEM H  IepepaboTKoOM
BCIIIECTB;

yriyOJieHue  MPEJCTaBICHUH O  HAay4yHbIX  MeEToJaxX  MO3HaHWS,
HEOOXOJIUMBIX i1 TPUOOPETEHHUs] YMEHHMI OPUEHTHUPOBATHCS B MHpPE
BCIIECTB M OOBACHEHHS XHMHYCCKHMX SBJICHHUM, HMEIOINIMX MECTO B
PUPOJE, B MPAKTUYECKOM JIESITEILHOCTH M TTIOBCEAHEBHOM KU3HHU.

B mnnmaHe peanuzanuu MEPBOOYEPENHBIX BOCIUTATENIBHBIX M Pa3BUBAKOLIUX
(GYHKIUN 1EJOCTHOW CHUCTEMBI CpeAHEro oOIero oOpa3oBaHUs NMPU U3YYCHUU
npeaMera «XUMHUS» Ha  YIUIYOJIEHHOM  ypOBHE OCOOYIO — aKTyallbHOCTb
NPUOOPETAIOT TaKKeE 1SN U 3a7a4d, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TI03HABAEMOCTH SIBJICHUNM TPUPOIBI,
YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJIACTH TEOPETHUECKUX U
MPUKJIAIHBIX UCCIAEOBAHUM B XUMUM, (POPMHUPOBAHUE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W IIO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO Y  CaMOBOCIIUTAHWIO  HAa  OCHOBE  YCBOCHMSA
00111eueI0BEYECKUX 1IECHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPUECKUX
CIIOCOOHOCTEN oOydJaromuxcs, (HOPMUPOBAHHE y HHUX CO3HATEIHLHOTO
OTHOIIICHUS K CaMOOOpPa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCHEITHOM MPpodheCCHOHAIIBHOM U OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HU;

dbopMHupoBaHWEe yMEHUN W HABBIKOB Pa3yMHOTO MPHUPOJIOIOIH30BAHUSA,
Pa3BUTHE DKOJOTUYECKOU KYJIbTYPHI, TPUOOPETEHUE OMbITa OOIIECTBEHHO-
[TOJIE3HOM PKOJOTUYECKOMN AEITSIbHOCTH.

OO1ee 9nciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3yUEHUS XUMUW Ha yTiTyOJIeHHOM
ypOBHE cpemHero obmiero obpaszoBanmsi, coctaisieT 204 gacoB: B 10 kmacce —
102 yaca (3 gaca B Henmento), B 11 kinacce — 102 gaca (3 yaca B HEACIIO).



COILEPKXAHUE OBYYEHUA
10 KITACC

OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUM.

IIpenmMer w 3HAYeHWE OPraHWYECKOM XUMHUH, IPEICTABICHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DJEeKTPOHHOE CTPOCHHE aToMa YIJIEpoJa: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMs. BalleHTHbIE BO3MOXXHOCTH aToma yIJiepoaa. XHUMHUYEcKas CBSI3b B
OPraHMYECKUX COEAMHEHHUsAX. Tumbel THOpUAM3AlMM ATOMHBIX  opOuTaseit
yriepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOU CBs3M (OOMEHHBIA M JJOHOPHO-
aKLENTOPHbIA). THUIBI TEepeKphIBaHUS AaTOMHBIX OpOWUTaneld, G- U T-CBA3M.
OnunapHasi, 1BOMHAs U TpoitHas cBsi3b. CIOCOOBI pa3phiBa CBA3EH B MOJIEKyJIax
opraHuyeckux BemecTB. [loHsATHE O CBOOOJHOM paaukaie, HykKiIeopuie Hu
anexTpoduie.

Teopus cTpoeHHMsT oOpraHudeckux coeauHeHuii A.M. byrtinepoBa wu
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpraHUYEeCKUX COEOUHEHUN. MONEKYyJsIipHbIE W  CTPYKTYpHbIE  (HOPMYJIBL
CrpykrypHble (GOpMyJbl pa3iMYHbIX BUAOB: pa3BEPHYTas, COKpaUIEHHAs,
ckenetHas. M3omepusa. Bunabl um3oMepuu: CTpyKTypHas, NOpPOCTPaHCTBEHHAS.
OnexkTpoHHbIE 3PPEKTHI B MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUI (MHIYKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccupukauuy opraHuyeckux BemecTB. [loHsTHE O
¢yHkunonanbHou rpymnmne. ['omonorus. 'omonoruueckue psanbl. CucreMaruyeckast
HOoMeHKIatypa opranmueckux coeauHennii (IUPAC) um TpuBHaibHBIC Ha3BaHHS
OTJEJIBHBIX NIPEACTABUTEIICH.

OcobeHHOCTH M Kjaccu(uKaiusi OpraHu4ecKuX peaxkiuid. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMHA B OPraHUYECKON XUMUHU.

OKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS! BEIIECTB W HMX MPEBpPALLECHUN:
O3HAaKOMJIEHHWE € oOpa3liaMH OpPraHUYEeCKHMX BEUIECTB W MaTepuajaMd Ha UX
OCHOBE, ONBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IpPU HArpeBaHHUU
(nnaBneHue, oOyriIMBaHUE U TOPEHHE), KOHCTPYMPOBAHHE MOJEIEH MOJIEKYI
OpraHUYECKUX BEILECTB.

YrieBoaopoasbl.

Ankanbl. ['oMosioruyeckuil psii aikaHoB, oO1asi popmysia, HOMEHKIaTypa 1
M30MepHUsl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIN alKaHOB, SP°-
rudopuau3anms aTOMHBIX OpOuTanel yriepoja, G-cBA3b. DU3MUYECKHE CBOWCTBA
AJIKaHOB.



XHUMHUYECKUE CBOMCTBAa aJKAHOB: PEAKLUUU 3aMEIICHHS, H30MEPHU3ALNH,
JNETUAPUPOBAHUS, IUKIN3ALNKN, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIUI PaJUKaIbHOrO 3aMEIICHUSI.

Haxoxnenue B npupoje. CiocoObl NOMy4YeHHs U TPUMEHEHUE AJIKAHOB.

[uxmoankanel. O0mas dhopmyrna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHUSI U XHUMHYECKUX CBOMCTB MayiblX (LUKJIONPONAH, UHUKIOOyTaH) U
OOBIYHBIX (LIMKJIONMEHTAH, LMKIOTE€KCAH) LHUKJIOAaJKaHOB. CrocOObl MOJyYEeHUS H
IPUMEHEHUE UKIOAIKAHOB.

Ankenbl. 'oMosioruueckuil psii alkeHoB, o01ast ¢popMyia, HOMEHKIATYpA.
DIEKTPOHHOE U  IPOCTPAHCTBEHHOE CTPOCHME MOJIEKYNl —aJKeHOB, SP°-
ruOpuau3anms aTOMHBIX OpOWTalield yriepoja, 6- W m-cBsi3u. CTpykTypHas u
reomerpudeckas (IEc-TpaHc-) wu3oMepusi. Du3nyeckne CBOICTBAa aJKCHOB.
XVMMHUYECKHE CBOWCTBA: PEAKIMU IPUCOECAVHEHMS, 3aMELICHUS B  O-IIOJIOKEHUE
IIpU JBOWHOW CBS3M, NONMMEpHU3alMU U okucineHus. [IpaBuno MapkoBHHKOBA.
KadecTBeHHbIE peakuuy Ha ABOMHYIO CB3b. CHIOCOOBI MONYYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsiKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupogantwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS M XUMUYECKUX CBOWCTB
COTMpsOKEHHBIX  aueHoB, 1,2- wu  14-mpucoenwHeHHE. [Tonmumepuzanus
conpsKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U TPUMEHEHUE aTKaJUEHOB.

Anxunbl. ['oMonoruyeckuii psii aJIKUHOB, 001Ias Gpopmya, HOMEHKIATypa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ aJKHHOB, Sp-
ruopuau3anms aTOMHBIX opOuTaneil yriaepoja. PusnuecKrue CBONCTBA AJIKHMHOB.
XVWMHYECKHE  CBOMCTBA:  peakUWd  NPUCOEAMHEHMS,  JUMEpU3aluud |
TpUMEpPHU3ALMH, OKUCIeHHs. KHCIIOTHBIE CBOMCTBA AIKMHOB, UMEIOIINX KOHLIEBYIO
TPOIHYIO CBsi3b. KauecTBEHHBIE peaKInu Ha TPOUHYIO CBsI3b. CTIOCOOBI MOTyUYeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaThuecKkue YrieBoaopoasl (apeHbl). ['oMooruueckuil psiji apeHos,
oOmas ¢popmysa, HOMEHKIIATypa U U30MEpUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKYJIbl OcH30a. DPU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
CBOICcTBa O€H301a U €ro TOMOJIOTOB: PEaKLUU 3aMEeIleHUs] B OEH30JIbHOM KOJIbLIE U
YTJIEBOJOPOAHOM paauKalle, PEAKLHMH NPUCOECIUHEHUS, OKHCIEHHE T'OMOJIOIOB
oenzona. IlpencraBienne 00 OpPUEHTHUPYIOIIEM JACHCTBUM 3aMEeCTUTENed B
OCH30JIbHOM KOJbIIE Ha TNpHUMEpe AaJIKWIbHBIX pPaIUKaIOB, KapOOKCUIIBHOM,
THIPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lonumepuszanus ctuposna. CiocoObl mogydeHus u
IPUMEHEHUE apOMATUUYECKHUX YTIIEBOIOPOJIOB.

[Tpupoansiii ra3. [lomytHeie HedTaHbIe Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHnnslif yroiap u npoyKThl ero nepepadoTku. CrnocoOsl nepepaboTku HePTH:



MEPErOHKAa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHIl), PUPOPMUHT, MHUPOIIU3.
[IponykThl nepepaboTKu HEPTH, KX TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXKy Pa3IUYHBIMU KJIACCAMHU YTIIEBOJAO0POIOB.

DNEKTPOHHOE CTPOEHUE TaJOre€HIPOU3BOJHBIX YIIEBOAOPOIOB. Peakuun
3aMEIICHHUs] TaJoreéHa Ha TUIPOKCOTPYIIly, HUTPOrPYIIly, LHAHOTPYIILY,
amuHorpynmy. JlelicTBe Ha TrajoreHmpOU3BOJAHBIE BOJHOTO M CHUPTOBOIO
pacTBopa miénouyn. B3auMozeiicTBue nUranoreHajdKaHOB C MAarHUEM U IIMHKOM.
[TonsiTue 0 METaJUI0OPTaHUYECKUX COEIMHEHHUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHHUKE M TpPHU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HW3YYEHHUS BEIIECTB W MX IPEBPALCHUM:
u3ydeHne (PU3MUECKUX CBOMCTB YIJI€BOJOPOIOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peaklMii yrieBoJOpPOJIOB Pa3IMYHBIX KiIaccoB (0OecuBeuyMBaHHE OPOMHON WM
MOJHOM BOJBI, pPAacTBOpa MEpMAaHraHaTa Kajius, B3aHMMOJICHCTBHE alETUJIEHA C
aMMHUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApy>KEHUE
yriaepoja M BOJOPOJAa B OpPraHMYECKMX BEIIECTBAX, IOJYYCHHE OTHICHA WU
U3yYEHUE €ro CBOMCTB, O3HaKomiieHue ¢ kosekuusamu «Hedpte» u «Yroms», ¢
oOpa3llaMM IUIacTMacC, KaydyKOB M PE3HHBI, MOJEIMPOBAHUE MOJEKYII
YTJI€BOJOPOAOB U raJOreHIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucaopoacoaepxxamme oprannieckue coeinHeHUsI.

[IpenenvHble opgHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyd (Ha mpuMmepe
MeTaHola W J3TaHoja). ['omonormueckuid psa, odOmwas Gopmyna, H3OMEpHS,
HOMEHKJIaTypa M  kjaccupukamus. @Du3nyecKhe CBOICTBA  IMpPEAENIbHBIX
OJIHOATOMHBIX CHOUPTOB. BoOIOpOaHBIE CBSI3M MEXIYy MOJIEKYJIaMu CIHUPTOB.
XVWMHUYECKHE CBOMCTBA: pEAaKLUUU 3aMEIICHMs, JAEeTUApaTalid, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OpPraHUYECKMMH UM  HEOPraHMYECKUMHU  KHUCIOTAMH.
KauectBeHHas peakiusi Ha OTHOATOMHBIE CIIUPTHI. J[eficTBUE 3TaHONIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl TOJSYyYEeHHUS] U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMEeHKIaTypa U u3oMepus. OcoOeHHOCTH (HU3HUYECKUX U
XUMHUYECKUX CBOMCTB.

MHoOroaTroMHble CHUPTHl — STUICHTIUKOIb W TriaulepuH. Ddusnyeckue u
XUMHUYECKUE CBOMCTBA: PEAKLMU 3aMEIIECHUs, B3aUMOJEHCTBUE C OPraHUYECKUMHU
M HEOPraHWMYECKHMMH KHCJIOTaMH, KadyeCTBEHHAas peakius Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne o MexaHU3ME peaklMil HYyKJICO(UIBHOTO 3aMEIIECHHUS.
JleiictBue Ha opraHu3Mm 4yenoBeka. CrHocoObl TOJNYYEHHS] U NPUMEHEHHE
MHOI'OaTOMHBIX CITUPTOB.

@®enos. CTpoeHHE MOJIEKYJIbl, B3aMUMHOE BJIHUSHUE THAPOKCOIPYHIbl U
O6eH3onbHOrO sigpa. dusznueckue cBoicTBa ¢eHosna. OCOOEHHOCTH XMMHUYECKHUX



cBoiicTB (enona. KauecTBeHHwle peakuuu Ha ¢eHod. TOKCHUHOCTH (eHoa.
Crioco06bI nosryueHus 1 npuMeHenue penona. eHonopmanberuiias cMoJa.

KapOoHusbpHbIe COETUHEHUS — abJACTHABl M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOW Trpymnmbl. ['OMONOru4eckue psapl ajlbJIErHAOB M KETOHOB, 00IIas
dopMmyna, mzomMepuss U HOMEHKJIaTypa. PU3NYECKHE CBOMCTBA albJIETHIOB U
KETOHOB. ~XHMMHYECKHE CBOMCTBAa  albJErMIOB M  KETOHOB:  PEakUuu
npucoenuHeHns. OKHCIIEHNE albIeTU0B, KAUECTBEHHBIC PEAKLIUN Ha AJIbJIETU/IBL.
CnocoObl OJIy4eHHs] M1 IPUMEHEHHE AJIbJIETU/I0B U KETOHOB.

OnHOOCHOBHBIE IIpeJiebHbIE KAPOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M3oMepust 1 HoMeHKI1atypa. @u3n4ecKue CBOMCTBA
OJIHOOCHOBHBIX TPEJEIbHBIX KapOOHOBBIX KHCIOT. BOAOpPOIHBIE CBSI3HM MEXAY
MOJIEKYJIaMHU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCIIOTHBIE CBOMCTBA,
peakuusi dTepuUKAMM, PEaKIMH C Y4YaCTHEM YIJIEBOJOPOJIHOTO pajauKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHCIOTHL. [loHsATHE O NPOU3BOJHBIX
KapOOHOBBIX KHUCJIOT — CIOXHBIX 3(pupax. MHorooOpazue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOWCTB HEMNPENETbHBIX M ApPOMATHYECKHUX KApOOHOBBIX KHCIIOT,
IUKapOOHOBBIX KHUCIOT, TUIPOKCUKApOOHOBBIX KUCIOT. [IpeacraBurenu BhICHINX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, MNaJbMUTHHOBAs, OJEUHOBAsA, JUHOIEBAS,
JUHOIeH08as KUCIOThl. CocoObl OJyYEeHHS U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxsble 3¢upsl. ['oMonoruuyeckuid psia, obOmas gopmyna, u3oMepus u
HOMEHKJarypa. Du3nyeckne M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOW H
HICIIOYHOU CpeTIe.

Kupsl. Ctpoenue, puanyeckiue 1 XUMUYECKHE CBOICTBA XKHUPOB: TUAPOJIN3 B
KUCIION U 11esouHon cpene. OCOOCHHOCTH CBOMCTB >KHUPOB, COAEPKAIUX OCTATKU
HETpEAENIbHBIX JKUPHBIX KUCIOT. KUpbI B IPUPOJIE.

Mpbutd Kak COJMM BBICIIMX KapOOHOBBIX KHCJOT, WX MOIOIIEe IeHCTBHUE.
O6mas xapakrepuctuka yrieBoaoB. Kimaccudukanus yrieBogoB (MOHO-, 11-

U mosmcaxapunbl). MoHocaxapuIbl: TUIIOKO3a, (pPYyKTO3a, rajgakrosza, pudosa,
ne3okcupuoo3a. Gu3nUecKue CBOMCTBA W HaxOXXJACHUE B mpupojie. POoToCUHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJACTUIHOU
TPYII, CIHPTOBOE W MOJIOYHOKHCIOE Oposkenue. [IpumeHeHue TIoKOo3bI, €&
3HAUYCHUE B KU3HEACITEIbHOCTH OpraHu3Ma. /[ucaxapuibl: caxaposa, MajabTo3a U
nakTo3a. BoccranaBimMBaronyMe 1 HEBOCCTAHABIMBAIOIIME AUcaxapuibl. [ uapoan3
nucaxapuaoB. Haxoxaenue B nmpupoze U npumeHenue. [lonmcaxapuapl: kpaxman,
JIMKOTEH U 1emuiono3a. CTpoeHHE MAaKpOMOJIEKYJl Kpaxmajia, T[JIMKOreHa M
nesutoio3bl.  dusnmyeckre CBOWMCTBA KpaxMajga M EJUIOJ03bl. XUMHYECKHE
CBOMCTBA KpaxMayia: TUAPOJIM3, KAYECTBEHHAs PEaKUHs C HOJOM. XUMHYECKUE
CBOMCTBA LIEJIIIONIO3bI: TUIIPOJIN3, MOJydeHHe 3(UpoB 1eunono3bl. [lonarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAIBHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBpPALCHUMN:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJICHHE 3THJIOBOTO CIHUPTA B AJIbJETHJ]l HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE STUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEPHAIIOB), KAUYECTBEHHbIC PEAKIMH Ha aibAETuibl (C THIPOKCUAOM
nuammuHcepeOpa(l) wu  ruapoxkcuaom  menu(ll)), peakmus raunepuHa  C
ruapokcuiom Menu(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJIEUCTBHE pacTBOpa TIOKO3bl ¢ Tunpokcuaom meau(ll), Bzaumoneiictue
Kpaxmaia ¢ MOJIOM, PEIIEHHE SKCIEPUMEHTAJIbHBIX 3371a4 1Mo TeMaMm «CrnupTel U
(denounb, «KapOoHOBBIE KUCIIOTHL. CII0KHBIE 3(PUPBI».

A3oTcoaep:kaliue OpraHu4ecKue COeJUHEHM.

AMUHBI — OpraHUYecKue Mpou3BOJIHbIE amMmmuaka. Kiaccugukanus aMUHOB:
anu(paTUYEeCKUe M apoOMaTUYECKUE; NEpPBUYHbIC, BTOPUYHBIE W TPETUYHBIE.
Crtpoenue MoiieKys, obOmas gopMmyia, U30MepUs, HOMEHKIATypa U (U3UUECKUE
CBOMCTBa. XMMHUYECKOE CBOMCTBA anM(aTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHNUE, B3aWMOJCHCTBHE IIEPBUYHBIX AMHUHOB C a30TUCTOM KHCIIOTOM.
Conu ankuiiaMMOHMUS.

AHWIIMH — TIpPEeACTaBUTENb aMHHOB apomarudeckoro psga. CrpoeHune
aHwiIvHa. B3anMHOe BiAMSHUE TPy aTOMOB B MOJIeKyJie aHWiIMHA. OCOOEHHOCTH
XMMUYECKUX CBOWCTB aHW/IMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl
HOJydyeHus: M TNpuMeHeHue anudaTudyeckux amMuHOB. [lonydyeHue aHwIMHA U3
HUTPOOEH301a.

AmuHoOKucIoTEl. HoMeHknaTypa u nzomepus. OTAeNbHBIE TPEACTABUTENN Ol
AMUHOKUCIIOT:  IJIMLMH, alaHuH. @Pu3nyecKkue CBOWCTBA  aAMUHOKHUCIOT.
XVWMHYECKHE CBOMCTBA AMHMHOKHMCIOT Kak aM(pOTEpHBIX  OpPraHUYECKUX
COCIMHEHMM, peakIusl TMOJIMKOHACHCAIMK, OOpa30BaHHE NENTUAHOW CBS3H.
buonornyeckoe 3HaueHne aMUHOKUACIOT. CUHTE3 ¥ THUAPOJIN3 MENTHIOB.

benku kak npuponHbie nonumepbl. [lepBryHas, BTOpUYHAs W TpPETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIU3, JACHATypaius,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB W MX MPEBpPALCHUMN:
pacTBOopeHHE O€JKOB B BOJE, JI€HATypalus OeJKOB MpU HArpeBaHUM, LIBETHHIC
peakiuu Ha O€JKH, pelIeHHe SKCIEePUMEHTANbHBIX 3a7ad M0 TeMaM
«A30TCcoliep)Kalllie  OpPraHMYeCKHe  COCIMHEHUs» U «Pacnio3naBanue
OpraHUYECKUX COCTUHEHUIN.

BbicokoMouieKkyJIsIpHbIE COCAUHEHUS.

OCHOBHbIE MOHATHSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb IMOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJIsIpHAs



Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIMHEHUU —
MOJIMMEPHU3ALIHs ¥ TOJTUKOH/ICHCAIIUS.

[Tonmumepuble Matepuanbl. I[lmactMaccbl  (MOAMATHIEH, MOJIAIPOIMIIEH,
MOJIMBUHWIXJIOPU, TMOJUCTUPOJ, MOJIUMETUIMETAKpUIAT, IOJIMKApOOHATHI,
noJimdTUIeHTepedTanar). Y Tuinu3zanus u nepepadoTka MiacTuka.

DJ1acTOMEpHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(OyTaIMeHOBBIM, XJIOPOIIPEHOBHIN, U30MPEHOBBIN) M CHUIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHbIe (XJIONOK, MIEPCTh, MIENK), HICKyCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKUE (KAIlpOH U JIABCaH ).

[Tomumepsnl CHEIUAIBHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AIIEKTPOIPOBOISAIINE TTOJIUMEPHI, OOpa3iaraeéMbie MOJIUMEPHI).

OKCIEpUMEHTANIbHBIE METOJIbl HM3YyYEHHUS BEIIECTB WU UX MPEBPAILICHHI:
O3HaKOMJIEHUE ¢ 00pa3liaMH NPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
KayuyyKOB, pEIIEHHE OHKCIEPUMEHTAIbHBIX 3a7ady 1o TeMe «Pacrno3HaBaHue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3agaun.

Haxoxnaenue MoJieKyasipHOM (OpMYyJIbl OpPraHUYECKOTO COEJUHEHUs IO
MacCOBBIM  JIOJISIM ~ 3JIEMEHTOB, BXOASIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIpHON  (OPMYJIBI OPraHUYECKOr0 COEIMHEHUss Mo Macce (00BEMY)
POJIYKTOB CrOpaHusi, MO KOJMYECTBY BemiecTBa (Macce, 00bEMY) MPOAYKTOB
peaKkiMi W/WIU HMCXOJHBIX BEIIECTB, YCTAHOBIIGHUE CTPYKTYPHOU (HOpMYIIBI
OpraHUYEeCKOr0 BELIECTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB WJIM CIIOCOOOB
MOJIyYeHUsI, OMpEAeSIEHUE JO0JM BbIXOAA MPOAYKTA PEakUUh OT TEOPETHUECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBA3EU IIPU U3YYEHUU OPTraHUYECKOM XUMUHU B
10 ximacce OCYIIECTBISIETCS Yepe3 HCIONIb30BAaHWE KaK OOIIHUX €CTECTBEHHO-
HAay4YHbIX TOHATHM, TaK W TOHATUNM, NTPUHATBIX B OTHEIBHBIX MpPEAMETax
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61mue ecTecTBEHHO-HAYUYHbIC TIOHATHUS: SBJICHUE, HAyUYHbIN (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHHTE3, Kiaccuukanus, HaONIOACHUE, HU3MEPECHHE,
AKCIEPUMEHT, MOJIETh, MOAECIUPOBAHUE.

®uzuka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
HSHEPreTUYECKU ypOBEHb, BEUIECTBO, TEIO, OO0BEM, arperaTHOe COCTOSIHHE
BEILIECTBA, (DU3WUYECKUE BEIMYMHBI, CIUHUIIBI WU3MEPEHUsS, CKOPOCTb, DHEPrus,
Mmacca.

buonorusa: «ierka, opraHu3M, OJKocucTtema, Owochepa, wmeTabOIU3M,
HACJIeICTBEHHOCTb, aBTOTPOMHBIA U TeTepoTpOodHBIN TUIl MUTAHUA, OpOKEHUE,



dboTocuHTE3, IbIXaHWE, OEJTKW, YTIACBOABL, JKUPBI, HYKICHHOBBIC KHCIIOTHI,
(bepMEHTHI.

['eorpadusi: mone3Hpie HCKOMaeMble, TOTLIUBO.

TexHoOTHSA: THUIIEBBIE MPOAYKTHl, OCHOBHI PAIMOHATHLHOTO IHTAHUS,
MOFOIIIHE CPEICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHIX BOJIOKOH.

11 KIIACC

OBIIIASA N HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMMH.

AtoM. CoctaB aTOMHBIX saep. XuMudeckuil snmeMeHnT. M3oronsl. Ctpoenune
AJEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUUECKUE YPOBHU U
noypoBHHU. ATOMHbIE opOuTanu. Kinaccudukanus XuMUYECKUX JIEMEHTOB (S-, P-,
d-, f-asnmementsl). PacmpenencHue 5SJICKTPOHOB [0 AaTOMHBIM — OPOUTAJISIM.
DJIeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—4ETBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUHU, 3JIEKTPOHHBIE KOH(PUTYpallM HOHOB.
DJIEKTPOOTPULIATENBHOCTb.

[Tepunonnueckuit 3axkoH U [lepuonnueckas cucremMa XUMUYECKUX 3JIEMEHTOB
J.. Menneneea. CBa3b nepuoanueckoro 3akoHa u lleproanyueckoil cucTeMbl
XMMHUYECKUX DAJIEMEHTOB C COBPEMEHHOW TEOpPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHYECKUX PJIEMEHTOB M 00pa3yeMbIX UMU
OPOCTBIX M CJIOXHBIX BENIECTB MO TpynnaM M [epuojaM. 3HAYCHHE
nepuoanueckoro 3akona /[.M1. Menneneesa.

XuMu4uecKasi CBsI3b. BUIBI XWMHWYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAf,
MeTajinyeckasi. MexaHu3Mbl 00pa30BaHUsSI KOBAJICHTHOM CBS3U: OOMEHHBIA H
JOHOPHO-AKIENTOPHBIA. JHEPrus U JynHa CBA3U. [10IsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOU cBsA3U. KparHeie cBsaA3u. Boxopoanas cBs3b.
MeXMONEKYIIAPHBIE B3aUMOICUCTBUSL.

BaneHTHOCT, M BaJEHTHBIE BO3MOXHOCTA aTOMOB. CBS3b JJIEKTPOHHOMN
CTPYKTYPbl MOJICKYJI C UX T€OMETPUUECKUM CTPOEHHEM (Ha IIpUMepe COeAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiienre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYe€HWE KOMIUIEKCHBIX COEIMHEHUM.
[TonsiTHE O KOOPIMHATMOHHON XUMHH.

BemecrBa  MONEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTpOEHHs.  Tumbl
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonartue o nucnepcHsix cucremax. MctunHbie pactBopsl. [IpencraBienue o
KOJUIOUAHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPAIMH PacTBOPOB:
MAaccoOBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHUEHTpanus. HaceimeHnnsie u
HEHACBIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucraiutoruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBUATLHBIC
Ha3BaHUS OTJIEIbHBIX MPEICTABUTEICH HEOPTAHNYECKHUX BEILIECTB.

Krnaccudukanys XMMUYECKUX peakivii B HEOPTraHMUECKONH U OpPraHu4ecKou
XUMUU. 3aKOH COXPAHEHHSI MACChl BEUIECTB; 3aKOH COXPAHECHUS U MPEBpAIICHUS
SHEPTUU MPU XUMHUYECKUX peakiusaX. TeraoBbie 3OPEKThl XUMUUECKUX PEaKIIUM.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB.
I'omorenHnsle u rereporensble peakuny. Katanus n katanu3aTopsl.

OOpatumble U HEOOpaTUMbIEC peakiui. XuMuueckoe paBHoBecue. Koncranra
XMMHUYECKOT0 paBHOBecHUs. DakTOpbl, BIMUSAIONIME HA TOJOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpPA, NABJIECHNUE U KOHIIEHTPAIIMU BEIECTB, YYACTBYIOIINX B
peakuuu. [Ipunmun Jle [larense.

Onektponutuueckas guccornuaiusi. CuibHbIE U CJA0ble AJIEKTPOJIUTHI.
Crenenp nucconmanmu. Cpena BOIHBIX PAcTBOPOB: KHUCJIOTHAs, HEWUTpaJIbHAs,
menounas. Bogopoansiii nokazarens (pH) pactBopa. I'unponu3 coneil. Peakium
HMOHHOTO OOMEHa.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  CTeneHb  OKHCIICHHUS.
Okucnaurens W BoccTaHOBUTENb. IIpornecchl OKHUCIEHUS U BOCCTAHOBIICHUS.
BaxHeillllue OKHUCIUTETM MU BOCCTAHOBHUTENU. MeToa 3IIEKTpPOHHOTO OajnaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4Y€HUs BEIIECTB M HUX MpPEBpalllCHUN:
pa3IoXKEHNUE IIEPOKCHIAa BOAOPOJA B IPUCYTCTBHM KaTajlW3aTopa, MOJCIH
KPUCTAJUIMYECKUX PEIETOK, TPOBEICHUE PEAKIIMI HOHHOTO 0OMEHa, ONpeAeIIeHUE
Cpeabl PacTBOPOB C MOMOUIIBI0 HHAMKATOPOB, M3YyUYECHUE BIUSHUSA PA3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHMMHUYECKOW pEaKIMu W TOJOKEHUE XHUMHUYECKOIro
pPaBHOBECHSL.

Heopranuuyeckast XuMusl.

[Tomoxenne HemeramoB B llepuoandeckol cHUCTEME  XMMHUYECKHX
anemeHToB J[.MI. MeHnneneeBa 1 0COOCHHOCTH CTPOCHUS MX aTOMOB. DU3NYECKUE
CBOMCTBAa HEMETAJJIOB. AJTIOTPONUSI HEMETAJJIOB (Ha MpHUMeEpe KUCIOPOJia, CEPhI,
docdopa u yriaepoaa).

Bonopon. Ilonydyenue, ¢uznyeckue M XMMHUYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMA W  HEMETAJUIaMH, BOCCTAHOBUTEIIBHBIE CBOWCTBA.  ['Mapuuasl.
TonauBHBIE SJIEMEHTHI.

["anorensl. Haxoxzaenue B mpupone, crnocoObl MOdyyeHus, (GU3NYECKUe U
XUMHYECKUE CBOWCTBA. ['asloreHoBOAOpOAbl. BaxkHenne KucaopoacoAepKalIne
COeMHEHMS TanoreHoB. JlabopaTopHbIE ¥ MPOMBINIIICHHBIE CIOCOOBI MOTYYCHUS
rajgoreHoB. [IppuMeHeHre raloreHoB U UX COCIMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBINUICHHBIE CHOCOOBI MOTYYEHUS
KHCIOpoaa. PU3NUECKHE U XMMHUYECKUE CBOMICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUIBI U IEPOKCUBI.

Cepa. HaxoxaeHue B MpupoJe, CHOCOOBI MOJTy4yeHUs, (punyeckue u
xumuueckne cBoicTBa. CepoBomopon, cymbduabl. Oxcun cepwi(lV), okcun
cepbl(VI). Cepuucrass u cepHas KHCIOTBI U UX coid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIIOTHI. [[pruMeHeHne cephl U €€ COCTUHEHUN.

A3zor. HaxoxaeHnue B mpupoje, CHocoObl MOdy4YeHus, (Qunyeckue u
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbL. OKCUABI a30Ta. A30TUCTast U a30THas
KHUCJIOTHI U UX coJu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprimeneHue azoTta
U €ro COeIMHEHUN. A30THBIE y100pEHUs.

®ochop. Haxoxnenue B mpupone, crnocoObl MOJNyuyeHUs, (U3NYECKUE U
xuMuueckue cBorictBa. Dochunasl u dochun. Oxcunbl dochopa, dhochopHas
kuciora u eé€ comu. Ilpumenenue dochopa u ero coeauHenuit. DochopHbie
yaoOpeHus.

VYrinepon, HaxoXkJaeHue B OpUpoAe. AJUIOTPONHBbIE  MOAUPUKAIIHH.
dusznueckre M XUMHUYECKHE CBOMCTBA TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Okcua yraepona(ll), oxcun yrimepona(IV), yronbHass kuciora u eé
COJIU. AKTUBUPOBAHHBIA yrojb, aacopouus. dysiepeHsl, rpadeH, yriepoaHble
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, OOPA30BAHHBIX YIIEPOJIOM, U €ro
COCIMHEHU.

Kpemunii. Haxoxnenune B mpupoje, CHOCOObl MOMy4deHUs, (Quandeckue u
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHCIIOTA, CUJIHKATHI.
[Iprumenenne kpeMHUs U ero coenuHeHnr. CTEeKI10, €ro NoJy4eHue, BUIbI CTEKJIA.

[Tomoxenne metamwioB B [lepuoandyeckoil cUCTEME XUMHUUYECKHUX 3JIEMEHTOB.
OCOoOEHHOCTH CTPOCHMS DJIEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OO1me
¢usnueckue cBoWcTBa MeTauioB. [IpuMeHeHne MeTauioB B OBITY M TEXHUKE.
CmuiaBel METAIIOB.

DNEKTPOXUMHUUYECKUNA PsAJl  HampspkeHuid  meramwioB.  OOmme  crnocoObl
NOJIy4eHUS METaJJIOB: TUAPOMETAILTYPTHs, MUPOMETATTYPIus,
anektpometaiutyprusi. llonarue o koppo3uu metauioB. CrnocoObl 3alUThl OT
KOPPO3HH.

O6mas xapakrepuctuka MetamioB |A-rpynnel Ilepuoandeckoil cuctembl
XUMUYECKUX 2JJieMeHTOB. Harpuii u kanuil: mnonydeHue, ¢GU3HYECKHE U
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTMHEHUM.

O6mras xapakrepuctuka metamioB |IA-rpynmer Ilepuoawdeckoit cucTembl
XUMUYECKUX JJEMEHTOB. Maramii W KaibIuil: MojydeHue, (Qusndeckue w
XUMUYECKUE CBOWCTBA, MNPUMEHEHUE TMPOCTHIX BEMIECTB U HUX COCIUHECHUM.
XKécTkocTb BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.



AnroMuHUI: noNydeHue, PU3ndeckre u XMMHUUECKHe CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIlIeCTBA M €ro CcoeauHEeHUH. AMQOTEepHbIE CBONCTBA OKCHAA H
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMILJIEKCHI ATTFOMUHUS.

OOmiass xapakTepucTUKa MeETauioB MoOouHbIX moarpymnm  (b-rpymm)
[Teproauyeckoil CHCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3znyecKkrue U XMMUYECKUE CBOMCTBA XpoMa M ero coenuHeHui. OKCUIbI U
ruapokcunsl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarbel U IUXpOMATHI, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u NpuMEHEHHE XpoMa.

@u3nyeckue W XHMHUYECKHE CBOWCTBA MapraHiia MU €ro COECIMHEHUH.
Baxueitmue coegunenuss mapranna(ll), wmapranna(IV), wapranna(VI) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHBIC CBONCTBA.

OuU3NYECKUEe U XUMMHYECKHE CBOMCTBA KEJle3a U €ro coeauHeHnil. OKCUbI,
ruapokcuasl u conu xkeneza(ll) u xenesa(lll). [lonyuenne u npuMeHeHUE Kee3a
U €r0 CIUIABOB.

Pu3NUeCKUe U XUMUYECKUE CBOMCTBA MeNU U €€ coenuHenuil. [lonydyenue u
IIPUMEHEHHUE MEJIU U €€ COCTUHEHUN.

[uHk: momy4yeHue, (pU3MUYECKHE M XHMHYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCHJIAa U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[pumenenue
LIUHKA U €r0 COeIUHECHUH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUs BEIIECTB M WX MpPEBpalllCHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, (docdopa, keiaeza, MarHus B
KUCJIOpOAE, HW3YYEHHE KOJUIEKIMM «MeTamisl W CIUIaBbl», B3aUMOJCHCTBUE
HIEJIOYHBIX U HIEJIOYHO3EMEIBHBIX METAVIOB ¢ BOJOW (BO3MOXKHO MCIOJIb30BAHHE
BUJIECOMATEPUAIIOB), B3aUMOJACHCTBHE LIMHKA W KEJe€3a C PAcTBOpPaMU KHUCIOT U
HIeJI04Yel, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTAaHMYECKUE aHWOHBI, KATUOH BOJIOPOJia
W KaTUOHbI METAJJIOB, B3aUMOJICUCTBUE THUIPOKCHUJIOB AJTIOMUHHUSI U IIUHKA C
pacTBOpaMH KHUCJIOT M LIEIOYEH, PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMaM
«l"anorens», «Cepa u €€ coeguHeHUs», «A30T U pocPop U UX COCAMHEHUSY,
«MeTasbl TIaBHBIX MOATPYNI, «MeTalTbl TOOOYHBIX MOATPYIII).

XUMUS ¥ )KU3HD.

Ponp xumuu B o0ecrieyeHuM yCTOMYMBOTO pa3BUTHA delioBedecTBa. [loHsTre
O HAy4yHbIX METOJAaX IIO3HAHUSI W METOJOJIOTUM HAYYHOrO HCCIICIOBAHUS.
HayuHnble npuHIMIBI OpraHu3ad XUMUYECKOT0 TPOou3BoIcTBa. [IpombIliieHHbIE
CIOCOOBI MOJTYYCHHS BOKHEUIIINX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAKa,
CEepPHOW KHUCJIOTHI, MeTaHoJa). [IpoMbIlIUIEHHBIE CTIOCOOBI MOTYYEHUSI METAJIJIOB U
CIUIaBOB. XUMHUUYECKOE 3arpsi3HEHHE OKPYXKAIOUIEW CPEeNbl U €ro IOCJIEACTBHUS.
Ponb xumuu B o6ecriedeHuu S3HEPreTUIeCcKo 0€30MacHOCTH.

Xumusi W 3I0pOBbE UeloBeKa. JlekapcTBeHHble cpexacTBa. [IpaBuna
HCTIOJIb30BaHUA JIEKAPCTBEHHBIX MpenapaToB. Poiab XMMUM B pa3BUTUU METUIIUHBI.



XWMHS THIA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE 100aBku. Ponh xumuu B
oOecrieueHny MUIIEBOI 0€30MacHOCTH.

Kocmernueckne u mapgromepHsie cpenactBa. boitoBas xummus. [Ipasuna
0€30MacHOT0 MCMOJIb30BAaHUS MPENapaToB OBITOBOM XWMHUU B MOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENIBCTBE: Ba)KHEUIIIME CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siiicTBe. OpraHndeckre U MHUHEpaIbHbIE yI0OpEHUs.

CoBpeMeHHbIE KOHCTPYKLUHOHHBIE MaTepHualibl, KPACKH, CTEKIIO, KEpaMHKa.
Marepuainel a5 31eKkTpoHukd. HanotexHonoruu.

Pacuérnrie 3agaun.

Pacuétel: mMacchl BemecTBa Wi 00bEMA Ta30B MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM OO0BEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMH BEUIECTB,
Macchl (00BEMA, KOIMYECTBA BEIECTBA) MPOAYKTOB pPEAKIUMU, €CIU OJIHO W3
BEIIIECTB HMMEET NPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peakuuM, €cid OJHO M3 BEIIECTB JaHO B BHJIE pacTBoOpa C OIPEAEIEHHON
MacCOBOM [JI0JIE pPACTBOPEHHOTO BEIIECTBA, MAacCOBOM JIOJIM W MOJIIPHOU
KOHLIGHTpalluu BEILIECTBa B pPAcTBOPE, JOJIM BbIXOJA MPOJIYKTa pPEaKkUud OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzammss  MeXNpeaMETHBIX  CBsi3ed TNpPU  HM3yYCHUM  OOIIEeH U
HEOpraHndeckor xuMuu B 11 Kilacce ocyliecTBIISETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUHN, TaK U MOHITUH, TPUHATHIX B OTACIBHBIX
MpeAMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE MOHATHUS: SBJICHUE, HAYYHBIN (DaKT, runoresa,
TEOpusl, 3aKOH, aHaJIU3, CUHTE3, Kiaccu(ukaiys, nepuoIudyHOCTh, HAOI0ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIIb, MOJEIMPOBAHNE.

®uzuka: MaTepusi, MHKPOMHp, MaKpOMHUp, aTOM, D3JEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUUECKUN YPOBEHD,
BEIIECTBO, TeJI0, OO0BEM, arperaTHoe COCTOSIHME BEIIEeCTBA, HACAJIbHBIA ras,
¢du3nuecKre BEIMYNUHbI, €IUHUAIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kiaeTka, opraHu3M, 3KOCHUcTeMa, Onocdepa, MeTaboanu3M, MaKpo-
Y MUKPODJIEMEHTHI, OCTIKH, KUPBI, YIJIEBOJIbI, HYKJIIEUHOBBIE KUCJIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U ITOTOK 3HEPIUHU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILIUBO,
peCypcHl.

TexHoorus: XUMHUYECKasi TPOMBILIJIEHHOCTb, METAJUIYPIUs, CTPOUTENbHBIE
MaTepualibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOJICTBO, MUILEBAS MPOMBIIIJIEHHOCTb,
(dapmalieBTUYECKasE TPOMBIIIIIEHHOCTh, POU3BOJICTBO KOCMETUYECKUX



mnpenaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPUAIIOB, OJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNM A

JIMYHOCTHBIE PE3YJbTATDBI

B cootBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MpenMera «XHMHs» Ha YpPOBHE CpEIHETO
oOmiero oOpa3oBaHHsS BBIICTCHBI CIEAYIOUIME COCTaBIIIONIME: OCO3HAHHE
OOy4YarolMMUCS. POCCUMCKOM Tpa)KIaHCKOM HIEHTHUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTU U CAMOOINPEEIICHUIO; HAIMYME MOTHUBALIUU K
O0Oy4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCSA
OPUHATHIMH B OOIIECTBE TMpaBHJIaMH W HOPMaMd [IOBEJCHUS, HAIUYHE
IPaBOCO3HAHMS, SKOJIOTUYECKON KYJIbTYpPbl; CIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH
KU3HEHHbBIC TUIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaAMeTa «XHUMHS» OTpaKkaroT
c(OPMUPOBAHHOCTh OIBITa IIO3HABATEIIBHONM M MPAKTUYECKOW JAESITeNbHOCTU
oOy4Jaronuxcs B NpOLECcCce peam3ai 00pa3oBaTEIbHON 1EATEIbHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
c(OPMUPOBAHHOCTh ONBITa IIO3HABATEIILHONM M MPaKTUYECKOW JAESITENbHOCTU
oOyyaromuxcsi B MpoILecce peanu3aluu 00pa3oBaTeIbHON JIESTEIBHOCTH, B TOM
YHCIie B YaCTH:

1) rpa;kaaHCcKOro BOCIIATAHUSI:

OCO3HaHUs 00YyYarOIMMHUCS CBOUX KOHCTUTYI[MOHHBIX NPaB U 00sI3aHHOCTEH,
YBa)KE€HHUS K 3aKOHY U MPABOIOPSIKY;

MPECTaBICHUST O COIMAIBHBIX HOPMax M TPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4eOHBIX M TMO3HABATEIbHBIX 3a/a4, BBITOJHEHUU
XUMHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TMPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHKY H
apTyMEHTHI IPYTUX MPU aHAIW3€ PA3TUYHbBIX BUIOB YI€OHOU IESTEIHHOCTH,

2) NaTPUOTHYECKOTO BOCTIMTAHNS

[ICHHOCTHOTO OTHOIIEHUS K WCTOPUYCCKOMY U HAYYHOMY HACJIEIUIO
OTCYECTBECHHON XHMHHU;

YBaXEHHUsI K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U TMPAKTUYECKOTO
NPWIOKEHUS XUMHH, OCO3HAaHHUS TOro, YTO JaHHbIE HAyKH €CTh pe3yjbTar
JUIATENbHBIX ~ HAOMIONEHUH, KPOMOTIUBBIX  OKCHEPUMEHTANbHBIX  IOMCKOB,
IIOCTOSTHHOTO TpyJa YYEHBIX U IIPAKTHUKOB;



MHTEpeca M TO3HABATEIbHBIX MOTHMBOB B TOJYyYEHUU M MOCIEIYIOIIEM
aHaiu3e MHPOpPMaALMU O MEPEJOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO ITOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMUUYECKUMU SIBJICHUSIMH,
Y TMIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIKM CBOMX TOBApHILEH C
MO3UINII HPAaBCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHUS TOCIEICTBUI
MOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPHI 310POBbSI:

NOHMMaHUsl LEHHOCTEH 370poBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs TpaBuil 0€30MacHOro OOpallleHHus C BEHIECTBAMU B OBITY,
MIOBCEIHEBHOM JKU3HHU, B TPYAOBOH J€ATEIHHOCTH;

MOHMMAHUA [EHHOCTH TPAaBWJI WHAMBHIYAJIbHOTO M  KOJUIGKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIUX 30POBBIO U )KU3HU JHOJEH;

OCO3HaHUsl MOCIEACTBUA W HEMPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOJIeHUs
AJIKOT0J1s5, HAPKOTUKOB, KYpEHHUS);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEA0BATEIbCKOM
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE3HOH, TBOPUYECKOW U  JpPYrux BUAAX
JesITeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4yacTHE€ B PEIICHUWH MPaKTUYECKUX 3313y
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHUIO MPOQPECCUl pa3IMuHOTO pPoJa, B TOM
YrClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN TI0 XUMUH;

YBaOXECHUSI K TPYIy, JIIOAAM Tpyla U pe3yibTaTaM TPYJIOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHON TPAEKTOPHUH
oOpazoBaHus, Oyaymied mnpodeccu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEM 00IIIeCTBa;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€71€cO00pa3HOro OTHOILIEHUS K MPUPOJAE KaK UCTOUYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUsl TJI00aJBbHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIeM, BAUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJTHON U COLIUATILHOM Cpeibl;



OCO3HAHUS HEOOXOJWMOCTH WCTOJIB30BAHMS JOCTIDKCHHM XUMUW IS
pELIEHUs BOIIPOCOB PAallMOHAIIBHOTO IPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSAIIMX BPEI  OKPYKAOIIEH
MPUPOTHON Cpeie, YMEHHUS MPOTHO3UPOBATh HEOJIATOMPUSTHBIE JKOJOTHYECKUC
NOCJEACTBUSA NMPEAIPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJMYUsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B TO3HABATEILHOM, KOMMYHUKATHBHOW W COLHAIBHOMU
MpPaKTUKE, CIOCOOHOCTH W YMEHHUS aKTHUBHO TMPOTHUBOCTOATH HJCOJIOTHH
xemodoOouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUSL, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH ¥ OOILIECTBEHHON MPaKTUKY;

MOHMMAaHUsl CcHeuu(PUKM XUMHUM KaKk HAayKd, OCO3HaHUsI €€ poJih B
(GbOopMHpPOBAHUK PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJI0CTHOTO
IPEICTaBlICHUs 00 OKPY)KAIoIIeM MHUpE Kak O €IUHCTBE MPUPOJABI U YelIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH TMPoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JJIS  COBPEMEHHOMU
UMBWIM3aLUA: B €€ TyMaHUCTHYECKOM HANpaBJICHHOCTH M BAXKHOW pOJU B
CO3/IaHUM HOBOW 0a3bl MaTepUAIBLHON KYyJbTYpPbl, B PELIEHUH TJI00ATBHBIX
npo0JieM yCTOMYMBOTO Pa3BUTHUSI 4YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKOM,
MUILIEBOM M IKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00€CTICUCHUN
YCIIOBUN YCTEIIHOTO TPYJla U IKOJIOTHYECKH KOMMDOPTHON KU3HU KaXKJIOTO YJIeHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHHS CYIIHOCTH METOAO0B
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIIOIh30BaTh
noJiydyaeMble 3HAHUS JJIs aHAJu3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa U
MPOUCXOJAIIMX B HEM U3MEHEHUH, YMEHHUS JeiaTh 000CHOBaHHBIE 3aKIIOUCHHS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOIUXCSA JAHHBIX C IEJbI0 TOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENILHO HCIIOJIb30BAaTh XUMUYECKUE 3HAHUS IS
penieHus mpo0JIeM B pealibHbIX )KU3HEHHBIX CUTYAIUsIX;

MHTEpECca K MMO3HAHUIO, UCCIIEI0OBATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTHM K  HEMPEpPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY TIOJIY4YEHHUIO HOBBIX 3HAaHUW 1O XUMUU B
COOTBETCTBHUHM C KU3HEHHBIMHU MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B pa3auuHbIX chepax npodeccruoHaIbHOM
JNEATENBHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHS MPOrpaMMBbl IO XMMHUHU Ha YPOBHE
cpeaHero o0Iiero oopa3oBaHus BKIIOYAIOT:

3HaUYUMble  JUIsE  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOyUYaIOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAyYHbIE MOHATHUS, OTpPaXKaloIIne
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHenupuKy METOAOB MO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, JHEPIus, SBICHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIEA0BaHNEe, HAOII0IEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

yHHUBEpCaJbHbIE yueOHbIE NENUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (yHKUIHOHATBHOU
TPaMOTHOCTH M COITMAIEHON KOMITETEHIIUN 00YyYarOInXCs;
CIIOCOOHOCTB oOyuaromuxcst UCIIOJIb30BATh OCBOCHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PECHUECKUE 3HAHUS M YHUBEpCAJIbHBIC y4eOHBIC
JNEUCTBHUS B MO3HABATEIBHOW U COIMAIIBHON ITPAKTHKE.

MeranpeagMeTHbIe pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH UM  PETYISTUBHBIMHU
JNIEUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE AeiiCTBUS

1) 6a3oBbIe JJOrHYeCKHE JeiCTBHS:

CaMOCTOSITeIbHO  (pOopMynMpoBaTp W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEU JEATEIBbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JIOCTUKEHUSA, COOTHOCUTH PE3YJITATHI ICATEIILHOCTH C ITOCTABIICHHBIMU LIEJISIMU;

WCMOJIb30BaTh MNPU OCBOCHUU 3HAHUW NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJIATh XAPAKTEPHBIC MPU3HAKU TMOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIONINE TTOHATHUS JIs1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUIM;

BBHIOMpaTh OCHOBAHUSI M KPUTEPUU A KJIacCU(UKAIMU BEIIECTB U
XAMUYECKUX PEAKIUM;

YCTAHABIMBATh IPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4a€MbIMHU
SIBJICHUSIMU;

CTPOUThH JIOTMYECKUE pPaCCyXJCHUS (MHAYKTUBHbIC, JCAYKTUBHBIC, IIO
AQHAJIOTMH), BBISBIISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B pacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BHIBOIBI M 3aKIIFOUCHUS,

IPUMEHSATh B MPOLECCE MO3HAHUSA HCIIOJIb3YEMbIE B XMMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJCIH, MPEOOPA30BBIBATH MOJIEIbHBIE TTPEACTABICHUS] — XUMUYECKHM
3HAK (CMMBOJI) dJIEMEHTa, XUMU4ecKasi opMya, YpaBHEHUE XUMUYECKON



peakuuu — TMpU PEIIeHWH YYeOHBIX MO3HABATENBHBIX M NPAKTHUECKUX 3a/ad,
IPUMEHATh Ha3BaHHBIE MOJIEIIbHBIE NPECTABICHUS 1JI BBISBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIHI.

2) 0a30BbIe HCCJIEA0BATEIbCKUE TeHCTBUA:

BJIAZIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEHIECTB MU XMMHUYECKHX
peaKkuuu;

(opMyIMpPOBATH LEIH U 3a/1a4l UCCIEA0BAaHUS, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (POPMHPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMbIX CY>KJICHUH;

BJA/IeTh HABBIKAMHM CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS M  IPOBEICHMS
YYEHUUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOMI0O/IaTh 32 XOJ0M
MpOIIECCa, CAMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIBTATOB MCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O POAEIaHHOU padoTe;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIeA0BaTENbCKOM M MPOEKTHOMN
NEeSATENbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOWCKY METO/JOB pEIICHUs TMPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3TMYHBIX
METOJIOB ITO3HAHHS.

3) padora ¢ uHpopMaLHeii:

OPUEHTHPOBATbCS B PA3IMYHBIX HCTOYHHKAX HHpopManuu (Hay4dHO-
MOMyJisipHasi JIMTepaTypa XHUMHUYECKOrO COJEpXkKaHUs, CIpPaBOYHbIE MOCOOUS,
pecypcbl HTepHeTa), aHamM3UpoBaTh UH(MOPMALMIO PA3NTHYHBIX BUAOB U (HOpM
MpeICTaBICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTH;

(opMyIUpOBaTh 3alPOChl U MPUMEHATH Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope wuHMOpPMAIIUK, HEOOXOMUMOM JUIS BBIMOJHCHHS Y4eOHBIX 3ajad
OIPENICIIEHHOrO TUIIA,

npuoOpeTaTh OIBIT HKCIMOJIb30BaHUsA WH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  MpECTaBICHHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIH S3bIK B KadecTBE CpeacTBa npu paboTe ¢
XUMUYECKON uH(pOpMaIMeil: MPUMEHATh MEXKIpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYECKHE) 3HaKU U CUMBOJIBI, (POpMYJIbI, a00OpeBUATYpPbI, HOMEHKIIATYPY;

HCII0Jb30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HAT'TIAAHOCTH.

KoMmyHnkaTHBHbIE yHHBepCcaJIbHbIE yUeOHbIe 1eiicTBUS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIaeMOU TEMBbI B X0/1€ AUAIOTa W/UH
JUCKYCCHUHU, BHICKA3bIBaTh UJIeH, (POPMYITUPOBATH CBOM MPETIOKEHUS
OTHOCHUTENBHO BBIIIOJIHEHUS ITPEIIOKEHHON 3aa4H;

BBICTYNATh C TPE3EHTAIlMel pe3yJbTaTOB TMO3HABATEIBLHOW IEATEIHLHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIEHO I COBMECTHO CO CBEPCTHUKAMU TP BHITIOJTHCHHUH
XUMHUYCCKOTO KCIEPUMEHTA, MPAKTHUYSCKOW PaOOThI 1O MCCICAOBAHUIO CBONCTB
U3y4aeMbIX BEIICCTB, peaanu3allid y4eOHOTO MPOeKTa, U (OPMYIHPOBATH BHIBOJIBI
0 pe3yJIbTaTaM IIPOBEACHHBIX HCCACAOBAHMM IyTEM COTJIACOBAHHUS IO3UIUIN B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSMH.

PeryisiTuBHbIC YHHBEPCAJIbHbIE y4eOHbIE 1eCTBHS:

CaMOCTOSTENIbHO IJIJAHUPOBATh W OCYIIECTBIATH CBOIO I103HABATEIBHYIO
NeSTEeIBHOCTh, Ompenesisia e€ Ieau M 3aJadyd, KOHTPOJMPOBaTh U IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH NpEAjaraéMblid ajiroput™M ACHCTBUN Npu
BBIIIOJTHEHUU Y4YE€OHBIX U HCCIEAOBATENbCKUX 3aJay, BbIOMpaTh Hauboliee
3¢ PeKTUBHBIN C€MOCOO WX peleHUus C Y4ETOM TMOJYYEHUS! HOBBIX 3HAHHMA O
BEIIECTBAX U XUMHUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb JICSTEIbHOCTH Ha OCHOBE caMoaHajiu3a U
CaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC Pe3ynbTaThl OCBOCHHS MPOTPAMMBI 110 XUMHH Ha yTIyOJIEHHOM
YpPOBHE Ha YpOBHE CpeaHEro oOmiero odpa3oBaHHsS BKIHOYAIOT CHelU(pUISCKHe
JUIsl yueOHOro npeaMera « XUMUsD HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI 1EMCTBUIMA
M0 OCBOCHMIO, HHTEPIIPETALMK U MPE0OPa30BAHUIO 3HAHUM, BUIBI JEATCIHBHOCTH
M0 TIOJIYYCHHIO HOBOTO 3HAHUS W MPUMEHEHHWIO 3HAHWW B PA3IMYHBIX yUEOHBIX
CUTYyalUsX, a TAKKE B PEAJbHBIX KU3HEHHBIX CUTYAIlUsAX, CBSI3aHHBIX ¢ XUMuen. B
nporpaMMe IO XUMHUM TIpPEAMETHBIE pe3yJbTaThl MPEJICTABICHB IO TO0JaM
U3YUYCHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUsI Kypca «OpraHuyeckas XUMHUSD)
OTpaXaroT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUN: O MECTE U 3HAYEHUU OPraHMYECKOU
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ poyii B 00€CNEYeHHH YCTOWYHBOTO
pa3BUTHUS YEJIOBEUYECTBA B PEUICHUH MPOOJIEM HKOJIOTHYECKOM, SJHEPreTUIECKON U



MUIIEBONH O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3AaHUU HOBBIX MaTepUasoB,
HOBBIX HUCTOYHHUKOB SHEPIUH, B o0ecrieueHuun paloHaIbHOTO
IPUPOJIONOIb30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KYJIbTYphI
YeJl0oBEKa, a TAaKXKe DSKOJIOITMYECKM OOOCHOBAaHHOIO OTHOLIEHHMSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIINEe NOHATHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAS
oboiouka aroma, S-, P-, O-aTOMHBIE OpOWMTAIM, OCHOBHOE M BO30YKAEHHOE
COCTOSIHMSI aTOMa, THOpUAM3alUsl aTOMHBIX OpOWTaneil, HOH, MOJIEKyJa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIPHAsI Macca, MOJIAPHBIN 00BEM, YIIIEPOIHBIN CKENET, PYHKIIMOHAIbHAS
rpynmna, pajaudkal, CTPYKTypHble QopMynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), HM30MEpHUSl CTPYKTYpHass U IPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKas), HM30MEPBI, TOMOJIOTMYECKHI PsiA, TOMOJIOTH, YIJIEBOJOPOJBI,
KHCIIOPOJ- M a30TCOJEpKAIINE OPraHMYECKUE COEIUHEHHs, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH JI. M. MenzaeneeBa, Teopusi CTPOEHMsI OPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBpPALICHUS SHEPruM MpH XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHUU, MHUPOBO33PEHUYECKHE 3HAHMUS, JIEKAUIUE B OCHOBE
MOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SBJICHUI; TPEICTABICHUS
0 MEXaHu3MaX XHMMHYECKUX pPEakUWi, TEPMOJUHAMUYECKHX M KHHETHYECKHX
3aKOHOMEPHOCTSX MX IMPOTEKaHMsl, O B3AMMHOM BJIMSHUU aTOMOB W IPYIII aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MepHbIN 3 dekTsl, opuentanTsl [ u Il pona);
(haKTOJIOTMYECKHE CBEJCHMS O CBOMCTBaX, COCTaBE, MOJYYEHUH M O€30MaCHOM
WCIIOJIb30BAaHUU BAXKHEMIIMX OPraHWYeCKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JESTeIbHOCTH  4eJOBeKa, OOIIMX  HAy4YHBIX  NPHUHLIMIAX  XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJA, TepepaboTKu HePTH);

c(OPMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTepHbIE NMPU3HAKU TOHSATHIM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIIME MOHATHS MpPHU
ONMCAaHUM COCTaBa, CTPOCHMS U CBOMCTB OPIraHUYECKUX COCAMHEHU;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY ISl COCTaBJICHUS MOJEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BELIECTB;

COCTABJISITh YPaBHEHUS XUMHUYECKUX PEAKIHMN U PACKPBIBaTh UX CYLIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUAd  MOCPEACTBOM  COCTaBIICHHUS
AIIEKTPOHHOTO OajlaHca »d3TUX peakuuid, peakuuid HOHHOTO oOOMeHa MyTEéM
COCTAaBJICHUSI MX MOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHMUI];



M3TOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJI WILTIOCTpAIuu
UX XUMHUYECKOT'O M MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMCHHI: YCTaHABIMBATh MPHHAIICKHOCTh WU3YUCHHBIX
OPTaHWYECKUX BEIIECTB 10 WX COCTaBy W CTPOCHHIO K OIpPEACIEHHOMY
KJaccy/Tpynmne COCIMHEHUH, JaBaTb WM Ha3BaHUSA II0 CHCTEMaTUYECKOM
HomeHknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHUS ISl OTICIBHBIX
pEACTAaBUTENICH OPTaHMYECKUX BEIIECTB (ITUJICH, alleTUJICH, TOJIYOJI, TJIUIICPHH,
STUJICHTIUKOIb, (EeHON, (OpMaTbIETHI, ameTalbIerua, areToH, MypaBbUHAs
KHCJIOTA, YKCYCHAasl KUCJIOTa, CTEApUHOBAsI, OJICMHOBAS, TAJIbMUTHHOBAS KUCJIOTHI,
TVIMIMH, aJaHuH, MajibTo3a, PPYKTO3a, aHWJIUH, JTUBUHUJ, H30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUe);

c(hOPMHUPOBAHHOCTh YMEHHUS OINPEACIATh BHJ XHUMHYECKOH CBS3U B
OPTaHWUYECKUX COCIMHCHMIX (KOBAJICHTHAS W HWOHHAs CBSI3b, O- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSITH TIOJIOKEHHUSI TEOPUU CTPOCHUS
oprannveckux BemectB A. M. bytieposa ajis 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT MIX COCTaBa M CTPOCHUS;

c(OpMHUPOBAHHOCTh ~ YMEHHH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
du3nUecKue M XWMHUYECKHE CBOWCTBA THITMYHBIX MPEACTABUTEICH pa3IMIHBIX
KJIACCOB OPTaHUYECKUX BEIICCTB: AJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKAJMCHOB,
QIKWHOB, apOMAaTUYECKHX YTJIEBOJOPOJIOB, CIHUPTOB, AaJbJIETHAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX M CJIOXHBIX 3(DUPOB, )KHUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKHUCJIOT, OCJIKOB, YIJIEBOJOB (MOHO-, JU- W TOJUCaXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBS3b  MEXKIYy HUMH  YpaBHCHUSAMH
COOTBETCTBYIOIIMX XHUMHYECKUX pEAKIHH C WCIONIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpPMHUPOBAHHOCTh yMEHHUS TOATBEP)KJAaTh HAa KOHKPETHBIX IPHUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTMHEHHM OT
KPaTHOCTH M THUITA KOBAJICHTHOM CBSI3U (G- M T-CBSI31 ), B3AUMHOTO BJIMSIHHSI aTOMOB
U TPYTII aTOMOB B MOJICKYJIAX;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Ceipbs (HeTh, TPUPOAHBIN Ta3, yYrojb), CIOCOOBI €ro mnepepadboTKu U
MPaKTUYECKOE TPUMEHEHUE TTPOTYKTOB NIEPEpadOTKY;

c(hOpMHUPOBAHHOCTh BJIQJICHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
METOJ/IaX TMO3HAHUS — HAOJIOJACHUM, U3MEPCHUH, MOJICIUPOBAHUH, SKCIICPUMEHTE
(peanbHOM M MBICIIEHHOM) M YMEHUS IPUMEHSATH 3TH 3HAHMUSI,

chOPMHUPOBAHHOCTh  YMEHUS  NPUMEHSTH OCHOBHBIE orepanuu
MBICITUTEIBHON JEATEIbHOCTH — aHaJIM3 U CHUHTE3, CpaBHEHHE, 000OIICHUE,



CHUCTEMAaTHU3ALINIO, BBISABICHUE MPUUYUHHO-CIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIU;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB JJIsI
0oJiee OCO3HAHHOTO TIOHMMAHMS CYIIHOCTH MaTepHAIbHOTO €IMHCTBA MHUDAa,
WCIIOJIb30BaTh CUCTEMHBIE 3HAHUS IO OPTaHUYECKOW XHUMHH Il OOBSCHCHHS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO TPUPOLY;

c(hOPMHUPOBAHHOCTh YMEHHI: TMPOBOJAUTH PACUYETBl TO XHUMHYECCKUM
dbopMynamM ¥ ypaBHEHHSIM XHUMHYECKUX PEAKIMi C MCIOJb30BaHUEM (HHU3UIECCKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHMX
BEIIIECTBA C KOJHUYECTBEHHOM CTOPOHBI: PacCy€Thl MO HAXOXKICHUIO XUMHYECKOU
dbopMyJIbl BEIIeCTBa IO M3BECTHBIM MACCOBBIM JOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOAYKTaM CrOpaHusi, IJIOTHOCTH Ta3000pa3HBIX BEILIECTB,;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, aHATU3UPOBATh U OLICHUBATH
C TMO3ULMKA  DKOJOTHYeCKOM  O€30macCHOCTH  MOCJIEACTBUS  OBITOBOM U
IIPOM3BOJICTBEHHON  JICITCIHPHOCTH 4YeJIOBEKa, CBSI3aHHOM C  IepepaboTKOM
BEIIIECTB, UCIOJIb30BATh MOJYYCHHBIC 3HAHUS JIJI1 IPUHATHS TPAaMOTHBIX PEIICHUMN
po0JieM B CUTYyalUsX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUN: CAMOCTOSITEJILHO IUIAHUPOBATh U MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (TOJyYeHUE W U3YyUYEHUE CBOMCTB OpPraHUYeCKUX
BEIIIECTB, KAYE€CTBEHHBIE PEAKIMU YIJIECBOJOPOJAOB PA3IMYHBIX KJIACCOB U
KMCJIOPOJICOJICPIKAIMX OPraHUYECKUX BEIIECTB, PEIICHHE JKCHEPUMEHTAIbHBIX
3a/la4 M0 PACMO3HABAHUIO OPraHUYECKHX BEIIECTB) C COOJIOJICHUEM TIPaBUII
0e3omacHOro OOpallleHusi C BEIIECTBAMM UM JJTAOOPATOPHBIM O00OpPYAOBAHHEM,
dbopMyIUpoBaTh IE€JIb HCCICIOBAaHMS, IMPEJACTABIAT, B Ppa3IudHor (opme
pe3yJIbTaThl SKCIIEPUMEHTA, AaHATTU3UPOBATD U OLICHUBATh WX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOMI0/IaTh TMpaBWIa IKOJOTHYECKHU I1€1IeCO00Pa3HOTO TIOBEACHHS B OBITY H
TPYIOBOW JEATEIbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarollen
MIPUPOJHOU CPEIIbl U TOCTHXKEHUS €€ YCTOMYNBOTO PA3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JEWCTBUS Ha >KUBbIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICH noka3zarens [1/K;

aHaJM3UPOBATh IIEJIECO00PA3HOCTh NMPUMEHEHHS OpPraHWYECKUX BEIICCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHMM: OCYIIECTBIATH LIE€JICHANPABICHHBIN TOUCK
XUMUYECKON MH(GOPMAITUHN B PA3IMIHBIX UCTOYHHUKAX (HaydHasl U y4eOHO-HayqIHAs
JTuTEpaTypa, CPeACcTBa MaccoBOM mHpopManuu, THTEpHET U pyrue), KpUTUIECKH
aHaJIM3UPOBaATh XMMHUUYECKYI0 MH(GOpMaIIUIO, TiepepadaThiBaTh €€ U MCIO0JIb30BATh
B COOTBETCTBHUU C MTOCTABJICHHOM yuyeOHOH 3aayeil.



11 KITACC

[IpeameTHble pe3yibTaThl OCBOEHUs Kypca «OOmas ¥ HeopraHU4ecKas
XUMUS OTPaXKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUI: O MAaTepHAIbHOM E€IUHCTBE MHPAa,
3aKOHOMEPHOCTSAX WM IO3HABAEMOCTH SIBJICHHW IIPUPOJBI, O MECTE W 3HAYCHHUH
XUMUU B CHCTEME €CTECTBEHHBIX HayK M €€ poiu B 00ECIEYEHUH YCTOMYUBOIO
pPa3BUTHS, B PEIICHUH MPOOJEM 3KOJOTMYECKOU, PHEPreTUYECKON U MUIIEBOU
0€30MacHOCTH, B Pa3BUTUM MEIULIMHBI, CO3/JIaHUM HOBBIX MaTEepUaOB, HOBBIX
HMCTOYHHKOB 3HEPIHH, B OOECIEYEHUH PALMOHAIBHOTO MPUPOJONOIb30BAHMS, B
(GopMHpOBaHMK MHUPOBO33PEHUSI W OOIIEH KyJbTyphl YeEJIOBEKa, a TaKKe
HKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3J0pPOBbI0 M IPHUPOJHON

cpene;
BJIQJICHHEC  CHUCTEMOM  XHMHYCCKUX  3HAHWW, KOTOpas  BKIJIIOYACT:
OCHOBOTIOJIAraloONIue TOHATHS — XHMHYSCKHH 3JIEMEHT, aToM, SIApO aroMma,

H30TOIIbI, DJICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIE OpOMTAIH, OCHOBHOE U
BO30YXJIEHHOE COCTOSHUS aroMa, THOpUAN3alMsA aTOMHBIX OpOWTalIel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, DJJICKTPOOTPHUIATEIBHOCTb, CTENEHb  OKHUCJICHHS,
XUMUYECKasi CBs3b (KOBaJCHTHAs, HWOHHAs, METAJIMYECKasi, BOJOPOAHAs),
KpUCTaJUIMUECKas pemeéTka, XUMUYecKass peaklusi, pacTBOp, DJICKTPOJIUTHI,
HEDJICKTPOJIMTHI, JJCKTPOJUTHYECKAsT JAUCCOLMAIUSA, CTENEeHb JHUCCOIMAIINH,
BOJOPOJHBIN TIOKa3aTedb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOH JddeKT
XUMUYECKOUN peakIuu, CKOPOCTh XUMHUYECKON peaKkini, XUMUUECKOE PAaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPUS BJIEKTPOJIUTHYECKON HUCCOLMAINU, MEPUOIUICCKUM
3akoH JI.11. MenaeneeBa, 3aKOH COXPaHEHUS MACChl BEUIECTB, 3aKOH COXPAHEHUS U
MpEBpAICHUS] SHEPTUM MPU XUMHUUYECKHUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICMCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUU S3BIK
XUMUH, MHUPOBO33PEHUECKHE 3HAHMs, JIeXKallMe B OCHOBE  MOHUMAaHUS
OPUYMHHOCTH U CHUCTEMHOCTH  XHMHUYECKUX  SBJICHUH;  COBPEMEHHBIC
MPEJCTABICHUS] O CTPOCHHM BELIECTBA HAa ATOMHOM, HMOHHO-MOJICKYJISIPHOM H
HaJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJICTABICHUS O MEXaHU3MaX XUMHUYECKUX
peaKkuuii, TEPMOAWHAMUYECKHX W  KHMHETHMYECKMX 3aKOHOMEPHOCTIX  HX
MPOTEKaHMs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAaxX M JIUCIEPCHBIX CHUCTEMaX;
(aKTOJIOTMYECKUE CBEIICHHUS O CBOMCTBAxX, COCTaBe, MOJYYCHUHU U OE€30MaCHOM
WCIIOJIb30BAaHUN BAXHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
JESATEIPHOCTH  YeJOBeKa, OOIMWX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
IPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEpPHbIE MPU3HAKU TMOHITHUH,
YCTaHaBJIMBATh UX B3aWMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATUS TPU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX NPEBPAIICHUN;



c(OPMUPOBAHHOCTh YMEHHUSI HCMOJIb30BaTh XWMUYECKYI0 CHMBOJHUKY IS
cocrtaBieHUs: (OpMyJl BELIECTB W ypPaBHEHHH XUMHUYECKHX peakuuil,
cucremarnueckyro HomeHkIaTypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTIENBHBIX
BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEISATH BAICHTHOCTh U CTETIEHb OKHCICHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHHMSX, BUJ XMUMHYECKOW CBSI3U (KOBaJEHTHAs,
MOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW pPEIETKU
KOHKPETHOT'O BEIIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTb CBOWCTB BEIECTB OT
BHJIa XUMHUYECKON CBSI3M M THUIA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM H
JOHOPHO-aKIENTOPHBII MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBA3H;

COPMUPOBAHHOCTh ~ YMEHHUH:  KJIaCCU(PUIMPOBATh: HEOpraHWYECKUe
BEIIECTBA 110 UX COCTAaBY, XUMUYECKUE PEAKIIMH 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(P(EKTy peakuuu, WU3MEHEHUIO
CTENEHEH OKUCIEHUsI BJIEMEHTOB, OOpaTUMOCTH, YYacTUIO Karajau3zaropa H
JIPYTHUE); CaMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUH I KilacCUPUKaIUU
U3y4aeMbIX BELIECTB U XUMUYECKUX PEAKLUH;

c(OPMHUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MIEPUOJUUECKOI0 3aKoHa /.
N. MenaeneeBa u 1eMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOITYI0, OObSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh JIJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XWUMMUYECKUX DJJIEMEHTOB II€PBOIO—YETBEPTOrO IEPUOIOB
[Tepnoanueckon cucremsl .M. MenaeneeBa, UCIIONb3ysl TOHITHUS
(QHEPreTUYECKHE YPOBHH», «IHEPreTHUECKUE IMOAYPOBHHY», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE M BO30YXAEHHOE SHEPreTHUYECKHE COCTOSIHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHYECKHX 3JEMEHTOB U MX
coequHeHMW 1o Tniepuogam u rpynmnam I[lepumoamueckount cucremsr J[. .
MeHnneneeBa, BAJICHTHbIE BO3MOYKHOCTA aTOMOB AJIEMEHTOB Ha OCHOBE CTPOCHHS
UX DJICKTPOHHBIX 000JI0YEK;

chOpPMHUPOBAHHOCTh YMEHHMH: XapaKTepu3oBaTh (OMUCHIBAThH)  OOIIUE
XUMUYECKME  CBOWCTBA  BEIIECTB  PA3JMYHBIX  KJIACCOB,  IMOJATBEPXKAATh
CyLLIECTBOBAHUE T'€HETUYECKOU CBSA3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMHU C
NIOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINN;

c(OPMUPOBAHHOCTh YMEHHUSA PACKPbIBATh  CYIIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMsI 3JIEKTPOHHOTO OanaHca
ATUX PpEeaKUUd; peakuuid HMOHHOTO OOMEHa MyTEM COCTABIICHUS HMX TIOJHBIX H
COKpAIEHHBIX  HOHHBIX  yPAaBHEHMM;  peakuud  THUOPOJIN33a;  PEAKLIHU
KOMIUIEKCO00pa30BaHus (Ha IpUMepe rMAPOKCOKOMITJIEKCOB LIMHKA U aJIFOMUHHS);



cOPMUPOBAHHOCTh YMEHHUSA OOBSICHITh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHYECKUX PEAKIUN C Y4ETOM HX DHEPIETHUYECKHUX XapPAKTEPUCTHUK, XAPAKTEP
U3MEHEHHSI CKOPOCTM XHMHYECKOW pPEAKUHH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakToOpoB, a TaKXKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle [larense);

chOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XHUMHUECKHE pEaKIUH,
JeXallhie B OCHOBE IMPOMBIIUIEHHOTO IOJYYEHUS CEpPHOM KHUCIOTHI, aMMHAKa,
oOlMe HayyHble NPHUHIMIBI XUMUYECKUX IPOU3BOJCTB; I€JIECO00PA3HOCTD
NPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOLIEHUSI PUCK-TI0JIb3a;

c()OPMHUPOBAHHOCTh BIJIAJICHUS CUCTEMOM 3HAHMM O METOJAaX HAYYHOIrO
MO3HAHUS SIBJICHUN NpHUpOAbl — HAOIIOJCHHUE, W3MEPEHHE, MOJEIUPOBAHUE,
AKCIIEPUMEHT (pEasIbHbI U MBICJICHHBII), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHUS IPUMEHATH 3TH 3HAHUSI IPU IKCIIEPUMEHTAIBHOM UCCIIEI0BAHUH BELIECTB
U Ui OOBSICHEHHS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPHUPOJE,
MIPAKTUYECKOM JAESTEIbHOCTH YEJIOBEKA U B TOBCEAHEBHOM JKU3HU;

c(OPMUPOBAHHOCTh YMEHHMSI BBISBISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUH C
MOHATUSMUA WM TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
00Jie€ 0OCO3HAHHOTO MOHUMAaHUS MaTepUaJIbHOTO €AMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACU€Thl: C HCHOJIb30BAaHUEM
NOHATHH «MaccoBasl JOJs BEIIECTBA B PACTBOPE» U «MOJSIPHAsi KOHLICHTPALU»;
Macchl BELIECTBA WK 00bEMA ra3a Mo U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
UM 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEAKLMH BEUIECTB; TEIJIOBOTO 3(dekra
peaklMK; 3HAYCHHUs] BOJOPOAHOrO IMOKa3aTesii PacTBOPOB KUCIOT U IIEJOYEH C
M3BECTHOM CTEMEHBI0 JTUCCOIMAIMN; Macchl (00BbEMa, KOJUYECTBA BEIIECTBA)
OPOAYKTa PEAKLUH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BUJE pacTBopa C
OTpe/IeIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(MMeeT mpUMECH); JOJIM BBIXOJIAa MPOJAYKTa pPeakuuu; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  DKCIIEPUMEHT  (MPOBEJACHUE  pEeakIMii  MOHHOTO  OOMEHa,
MOATBEPKAECHNE KAYECTBEHHOI'O COCTaBAa HEOPTAHMYECKUX BEILECTB, ONPEAECICHUE
Cpelbl PpPacTBOPOB BEUIECTB C TMOMOUIbI0 HWHIWKATOPOB, M3YyYEHUE BIUSHUS
paznuyHbBIX  (PAKTOPOB Ha CKOPOCTb XMMHYECKOW  peakluu, peuieHue
JKCIIEPUMEHTAJBHBIX 3a7ad 1o TemaM «Meramib»y U «Hemerams») c
co0JIoIeHHeM MpaBuil 0€30IaCHOr0 OOpaIleHHs C BEIECTBaMHU U J1a0OpaTOPHBIM
oOopynoBaHueMm, (popMyaHpoBaTh 1LEJIb HCCIENAOBAaHUS, TMPEACTABIATH B
paznuyHoOil opMe pe3yabTaThl HKCIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATH UX
JTOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUI: COOJI0IaTh MPaBUIa TIOJIH30BAHUS XHMHUYECKOM
nocyod W JabopaTopHbIM O00OpyJAOBaHHEM, OOpaIlleHUs] C BEIIECTBAMH B
COOTBETCTBUHM C MHCTPYKIMSIMH IO BBIMOJHEHUIO J1aOOPATOPHBIX XHUMHUYECKHX
OTIBITOB, JKOJOTHYECKH II€JIECO00pa3HOro TOBEJAEHUS B OBITY W TPYAOBOM
JNEATEIBHOCTH B LIEISAX COXPAHEHUSI CBOErO 3J0POBbS, OKPYKAOIIEH NPUPOIHOU
Cpeapl W JOCTHXKEHUS €€ YCTOWYHMBOTO pAa3BUTHA, OCO3HABATh OMNACHOCTh
TOKCUYECKOTO JICMCTBUSI HA JKUBBIC OpPraHW3MBbl ONMPEACIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHKUMas cMbICH nokazatrens I1JIK;

c(hOPMHUPOBAHHOCTh YMEHHW: OCYIIECTBIATH IICJICHANPABICHHBIA TTOWCK
XUMHAYECKON nH(pOpMaILNK B pa3IMUHBIX UCTOYHUKAX (HaydyHasl U y4eOHO-Hay4Hast
JuTEpaTypa, CpeacTBa MaccoBOM MH(popMaunu, IHTEpHET U Ipyrue), KpUTHYECKH
aHaJIM3UPOBATh XMMUYECKYIO HH(GOPMAIIUIO, epepadaThiBaTh €€ M MCIO0JIb30BATh
B COOTBETCTBHUH C ITOCTABJICHHOM yueOHOH 3aa4ueil.
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Hroro o pazaeny 41
Pa3znen 4. A3oTcoaep:xamye OpraHudecKue coeJMHeHm st

4.1 AMHHBI. AMUHOKHCIIOTHI. bemku 12
Hroro o pazaeny 12

Pa3nes 5. BoicokoMoJieKy JIIpHbIE COeIMHEHUSI

5.1 BpICOKOMONEKYIISIPHBIE COEIMHEHNS 6

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHue pa3aesioB H TEM HdpoBLIe
Ne i/ pasi KourpoJubnbie | IlpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue OCHOBbI XMMHH
Crpoenue atoma. [lepronnuecknii 3aKkoH
11 u [lepronuueckas cucreMa XUMHYECKUX 9
sneMeHToB M. 1. MenaeneeBa
19 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BCIICCTB
1.3 XUMHYECKUE PEaKIIH 19 1 3
Htoro no pazneny 39
Pa3nen 2. Heopranmueckasi XuMust
2.1 HemeTamier 31
2.2 Merannsl 23
Hroro no paszneny 54
Pa3znen 3. Xumus u ;Ku3Hb
31 MeTtoap! TO3HAHUS B XUMUH. XUMHUS U 9
' KH3Hb
Hroro no pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8




YYEBHO-METOIUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAUJIBI JIVISA YYHEHUKA

Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3noB A.A., Jlynun

B.B./mox pen. Jlynuna B.B. Xumus (yrimyOneHnsiit ypoens). 10 kiacc. - M,:

Hpoda, 2022

METOIUYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya_type-metodicheskoe-posobie/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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