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MNOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamMmmMa mo XMMUW Ha YPOBHE CpeIHEro 00mero oOpa3oBaHUs
paspabotrana Ha ocHOoBe DemepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
benepanbHOR oOpazoBarenbHON IPOrpaMMBbl CPEIHETO o01ero
oOpazoBanusi(POII COO), npencrapieHHbix B denepaibHOM TOCyAapCTBEHHOM
obpazoBarenbHOoM ctanaapre COO, c yuérom KoHuenmuu mnpenoaaBaHus
yueOHOro mpeameTa «XuUMHs» B 00pa3oBaTeIbHBIX OpraHu3aiusx Poccuiickoit
@denepanvy, peaqu3yIOlMX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPAMMBI, H
OCHOBHBIX TMoyioxkeHud «Crtparerun pa3BuTHs BocnuTaHuss B Poccuiickoii
®enepanuu Ha nepuos a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIUIYOJIEHHOTO H3y4Y€HHUs 3aHUMAEeT Ba)XXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro oOpazoBanusi ywammxcs 10-11 kiaccos.
W3ydyenne mpeamera, peaquzyeMoe B YCIOBHAX U depeHIpoBaHHOTO,
NpoQUIBHOrO O00y4YeHUsl, NPU3BAHO OOECHEUYHUTH O0O0IIE00PA30OBATENBHYIO U
OOILIEKYIbTYPHYIO TOATOTOBKY BBIMIYCKHUKOB IIKOJbI, HEOOXOJUMYIO ISt
ajanTalyy UX K ObICTPO MEHSIOIIHUMCS YCIOBUSM XKU3HU B COLMYME, a TAKXKE IS
POJOJDKEHUsT OOy4YeHUs B OpraHu3anusax NpodeccuoHaIbHOrO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISACTCS OJHOW M3 TPUOPUTETHBIX JUCIUILINH.

B mnporpamme mno XUMUM Ha3Hau€HHE NpeaMeTra «XHUMHS» TOJydaeT
MOAPOOHYI0O  MHTEPHPETALMI0 B  COOTBETCTBUM C  OCHOBOIIOJAraroIUMHU
nonoxkeausiMu GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH, COJEp KaHMS,
pe3ynbTaToB OOyYEeHHS W TpPeOOBAHMI K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBHUIIETENBCTBOM TOMY SIBJISIFOTCSL CIEAYIOLIUE BBINOJHSEMBIE MPOrpaMMON MO
XUMUU QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peau3alus KOTOpol oOecreynBaer
MOJly4YE€HUE MPEJCTaBICHUS O LEsIX, COAEp)KaHWM, OOIIEel CcTpaTeruu
oOy4YeHMsI, BOCTUTAHUS U PA3BUTHS 00YJArONIUXCsl CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIs;

e OpraHU3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npen1ycMaTpUBaeT
OINpeJeNieHre: MNPUHILIMIIOB CTPYKTYpPUPOBAHUS U MOCIEI0BATEILHOCTH
U3y4YeHUs Y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTepUCTHK; MOJAXO0A0B K (OPMHUPOBAHUIO COJEPKATEIHLHOW OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTeIbHBIX ITOCTHXKEHMM OOydarommxcs B
paMKax HTOroBOM arrectauud B (OpME €IMHOTO TOCYJAaPCTBEHHOTO
’K3aMEHa M0 XUMUHU.

[Tporpamma nmst yriyOoa€HHOTO U3YYEHUS XUMHUH:



e YCTAaHaBIMBAaET MHBAPHAHTHOE MPEAMETHOE COJIEp)KaHue, 00sf3aTeabHOe
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduiei, mnpegycMaTpuBacT
pacmpesiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTesIbHBIM JIMHUSIM/pasiesiaM Kypca;

e JaéT MpHUMEPHOE paclpelieieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3YYEHHUSI OTJEIBHBIX TEM;

e IMpeuiaraeT MNPUMEPHYI0 TOCIENOBATEIbHOCTh H3YyYEHUS Y4eOHOTO
MaTepuaga ¢ y4éTOM JIOTUKH MOCTPOCHMS Kypca, BHYTPHUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJUYECKYIO MHTEPIPETALMIO IeJIed U 3a/1ay U3y4eHHs MpeaMera
Ha yri1yOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpeaHero oOiiero 00pa3oBaHMs, COAEPKATEIBHON XapaKTePUCTHUKU
IUIAaHUPYEMBIX — PE3yJlbTaTOB OCBOEHUSI OCHOBHOM 00pa3oBaTEeNbHOU
MIpOrpamMMBbl CpEeIHEro o011ero o0pa3oBaHUs (JIMTYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TakkKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUA  OO0yYarolerocss MO OCBOEHUIO
COJIEpKaHUs TIpeIMETa.

[Io BceM Ha3BaHHBIM TO3UIMSAM B IporpaMMe MO XUMHUHU MPETyCMOTpPEHa
MPEEeMCTBEHHOCTh C OOy4YeHHeM XHMHHW Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus. 3a TmpeaelaMd yCTAaHOBJIEHHOW MporpaMMod MO  XUMHUHU
00s13aTeIbHONM (MHBAPUAHTHOM) COCTABIISIFOIICH CoJlepKaHHsl y4eOHOTO MpeaMeTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIpPENessThCS B COOTBETCTBHM C HAMPABICHHEM KOHKPETHOTO
npoduiis 00y4ueHusl.

B cootBercTBHM ¢ KoHuenTyalbHbiMH TonoxeHusimu @OI'OC COO o
HAa3HAYCHUH MPEeIMETOB 0a30BOr0 W YrIIyONEHHOTO YypOBHEH B CHCTEME
nudepeHIMpOBaHHOTO OOYyYEHHUsI HAa YPOBHE CpEeAHEro ooOIiero ooOpa3oBaHUS
XUMHSI Ha YPOBHE YIUIyOJNIEHHOTO W3YYCHHS HAIpPaBICH Ha peaM3alluio
IPEEMCTBEHHOCTH €  MOCJHEAYIOIIMM  J3TarlOoM  TOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMsi B paMKax W3YYCHHS CIEINUATBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKUX IUCIUIUIMH B By3aX M OPTaHHU3AIUSIX CPEeIHEro mpodeCcCHOHaTBLHOTO
oOpa3zoBanusi. B 5Toil CBsSI3M u3ydyeHHE MpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha paclIUpeHue U yriayOJlleHHe TEOpeTHUeCKOH |
MPAKTUYECKON MOATOTOBKUA OOYYaIOIIUXCS, BRIOPABIIMX OMpPEneIEHHbIN Tpoduiib
oOy4eHus1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOLIETO NOMYyYEHUSI XUMUYECKOTO
o0Opa3oBaHus B OpraHU3anusax nmpodeccuoHanbHoro oopasoBanus. Hapsiay ¢ atum,
B cBeTe TpeboBanuit ®I'OC COO k mIaHUPYEMBbIM pe3ysibTaTaM OCBOEHUS
denepanbHOl  00pa30BaTENBHONM TPOTPAMMBI  CPEIHEr0 OOIIEro 0o0pa3oBaHUs
M3y4eHHE TpeaMeTa «XUMUs OPUEHTHPOBAHO TaKKe Ha PELICHHE 33]au



BOCIUTAHUS U COLIMAIBHOIO Pa3BUTHUS OOydarommxcs, Ha (pOpMHUpPOBAHUE Yy HHUX
OOIICHHTEIUIEKTYAIbHbIX YMEHUN, YMEHHM palMOHAIM3AUA Y4eOHOTO Tpyda U
00O0OIIEHHBIX  CHOCOOOB  JIEATENIBHOCTH, HMMEIOIUX  MEXKIUCIUILUTMHAPHBIN,
HAAMNPEIMETHBIN XapakTep.

CocraBnsomuMy npeaMera «XuMus» Ha YpOBHE YriyOJEHHOTO U3Y4YeHUS
ABJSIIOTCS  YyIIyOn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas wu
HeopraHuveckas xumus». [Ipu onpeneneHun MoIX0/10B K 0TOOPY U CTPYKTYpPHOM
OpraHM3allM COACPKAHMUS 3TUX KypCOB B MpOrpaMMe MO XHUMHH 32 OCHOBY
npuHATEl nosiokeHuss PI'OC COO o paznuumsx 0a30BOro M yriIryOJIEHHOIO
YpOBHEW U3yUYeHUs MpeaMETA.

OcHoBy coaepxkaHusi KypcoB «Opranndeckas Xxumus» u «OOwmas wu
HEOpPraHWYECKasi XUMHS» COCTaBISIET COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCSIIUXCA K 0a30BOMY YpPOBHIO M3YYEHMs MpeAMeTa. JTa CHUCTEMa
3HaHUW TIONy4aeT OMpeAeNEHHOEe TEOPETHUECKOe JMAOIMOJHEHUE, IO3BOJISIONICe
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO OOJbIMi 00bEM  (HAKTOIOTHUYECKOTO
matepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4YEHHs IpeaMmeTra olecredeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIMYEHHsS OO0BbEMa 3HAHUA O XHUMHUYECKUX
AJIIEMEHTaX W CBOMCTBAX MX COCJUHEHH HAa OCHOBE PACIIMPEHUS W yrIyOJIeHUsS
MPEJICTABICHUA O CTPOSHUH BEIIECTBA, XUMHUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX
INPOTEKaHUsl pEeaKLUi, pacCMaTPUBAEMbIX C TOUYKU 3PEHUS. XUMHUECKON KMHETUKU
U TepMoauHamMuku. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepmogmueckon
CUCTEeMBl ~ XHMHYECKHX  DJIEMEHTOB  Oa3Wpyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX TPEACTABICHUSAX O CTPOCHHUU aTomMa. XHMHUYECKas CBS3b
OOBSCHSIETCS C TOUKU 3PEHMSI SHEPreTHUECKUX U3MEHEHHUI pu e€ 00pa30BaHUU U
pa3pylLIeHUH, a TaKKe€ C TOUYKHM 3pEHHUs MEXaHU3MOB e€ oOpa3zoBaHus. M3yueHue
TUIOB  peakuud  JOmoJHseTcsl  (OpMHpOBAaHUEM  MpEACTaBIEHUH 00
AIIEKTPOXUMHUYECKUX TPOIECCaX U DJIEKTPOIN3E PACILUIaBOB M PACTBOPOB BEIIIECTB.
B kxypce opranmdeckoil XMMHUHU TPH PACCMOTPEHHU PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHUI yNemsaeTcs 0co00e BHUMAaHUE BOMpPocaM 00 dJEKTPOHHBIX 3(deKTax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MAaX peaklui.

Oco0oe 3HaueHWEe WMEET TO, YTO Ha COJEpKaHHE KYypCOB XUMHH
yIIIyOJIEHHOTO YPOBHS U3YUCHUS ISl KJIACCOB OMPEeIEHHOTO TIPpoduiIs (TIaBHBIM
oOpa3oM Ha HUX CTPYKTYpy M XapakTep JOIOJHEHUH K oO0mei cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHUE CMEXHBIE NMPEAMETHI. Tak, Harpumep,
B COJICp)KaHUM MpeaMeTa JJis KJIACCOB XMMMKO-()U3NYECKoro nmpoduist 00bInoe
3HauYeHHUE OYIyT UMETh 3JEMEHThl y4eOHOro marepuasia no oomei xumuu. [lpu
M3Y4YeHUU IMIpeJMeTa B JaHHOM CIy4yae akleHT OyAeT clenaH Ha OOIIHOCTb
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUIl B XUMUU U B (DU3UKE: aTOMHO-
MOJIEKYJIsIpHasi Teopus (MOJIEKYJsipHAst Teopusi B (DU3HMKE), 3aKOHBI COXpPAaHEHUS



MacCbl M DHEPIWM, 3aKOHbI TEPMOAVHAMUKH, 3JIEKTPOIN3A, NPEIACTABICHUSA O
CTPOEHHUH BEILIECTB U JPYroe.

B TO ke BpeMs B COACpKAHUM MpeaMeTa I KJIACCOB XMMHUKO-
Oouonoruueckoro npoguis OoNbIIMN yIeNbHBIA BeC OyAeT MMETh OpraHuyecKas
xumus. B 3ToM  ciaywae mpenocTaBisieTCs  BO3MOXKHOCTh A Oojee
00CTOSITENBHOTO  PAacCCMOTPEHUS] XMMHYECKOW  OpraHM3aluy  KIETKH  Kak
OMOJOTMYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOJAAT, K NpUMEPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JMIH[bL, OCJIKH, YIJIEBOAbI, HYKJIEHHOBBIE
KHCJIOTBHI U Apyrue. IIpu 3ToM 3HaHMS O COCTaBe M CBOMCTBAaxX IIPENCTABUTENICH
OCHOBHBIX KJIACCOB OPIraHMYECKUX BEIECTB CIYyKaT OCHOBOW JUIsl HM3yYCHHUS
CYILLHOCTH IpoLeccoB (POTOCUHTE3A, IbIXaHUS, TUILIEBAPECHHUS.

B mnumane ¢GopmupoBaHHS OCHOB Hay4HOTO MHPOBO33PEHUS, OCBOEHUS
OOLIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbBIX
3HaHUU H3y4YeHHE MpeaMeTa «XUMHUsS» Ha yriayOJdEHHOM ypOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SIX C Y4YE€OHBIMU MpPEIMETaMH, BXOJISIIMMH B COCTaB
npeaAMeTHbIX obrnacTeil «EcTecTBeHHO-Hay4yHblE HOpeaMeTb», «MaremaTuka u
uHpopmaTuka» 1 «Pycckuil S3bIK U TUTEPATYPay.

[Tpu wuzyuyeHun ydeOHOro mpeameTa «XuUMHUS» Ha YIIyOJEHHOM ypOBHE
TaKk)Ke, KaKk Ha YPOBHE OCHOBHOTO U CpeAHEro oOlIiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3aJja4yeil MepBOCTENEHHON 3HAUMMOCTU SIBIsIETCA (DOPMUPOBAHUE OCHOB
HAayKd XUMHUHA Kak OO0JacTM COBPEMEHHOIO €CTECTBO3HAHUS, NPAKTUUECKOU
NEATEIBHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpHI. Pemenue
TON 3aJayd Ha YrIIyOJEHHOM YpOBHE H3YYEHMsI MpeAMeTa MpeAarnosaraet
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TMPEACTABICHHI: O MaTEpPUAIBHOM €IWHCTBE MUDAa,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBICHUM IIPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M e€ BeAyulell ponu B obOecrneyeHUH
YCTOMYMBOTO  pa3BUTHs ~ 4YEJOBEUECTBA: B  pEUICHUH  MpodiemM
HKOJIOTUYECKOM, YHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB DHEPIUH, B
00€eCIeYeHnn PalMOHAIBLHOTO MPUPOJIONOJIb30BaHus, B (POPMUPOBAHUU
MHUPOBO33pEHHUSI U OO0IIEH KyJIbTypbl YEJIOBEKa, a TaKXKE 3KOJOTHUYECKH
00OCHOBAaHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpee;

e OCBOCHME CHUCTEMbl 3HAHUW, JEXKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: PyHIaMEHTaIbHBIX
IIOHSATHM, 3aKOHOB M TEOPUM XWMHHM, COBPEMEHHBIX IPEIACTABICHUM O
CTPOCHMHM BEIIECTBA HA PAa3HBIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJMHAMUYECKMX U
KMHETHUYECKUX 3aKOHOMEPHOCTSX NMPOTEKAHUS XUMUUECKUX PEaKLUi, O



XMMHYECKOM PaBHOBECHUH, PACTBOPAX U AUCIEPCHBIX CUCTEMax, 00 00X
Hay4YHBIX ITPUHLINANAX XUMHYECKOTO ITPOU3BO/ICTBA;

dbopmMupoBanue y oOyJaronmxcs OCO3HAHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU i1 OOBSICHEHUS
KIIFOUEBBIX M€ U MpoOJeM COBPEMEHHOM XWUMHUHU, Ui OOBSICHEHUS U
IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
IPaMOTHOTO pEHICHHs MPoOIIeM, CBA3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJIKM3a U OIIEHKU C MO3UIINI IKOJIOTMYECKOM 0€301MacHOCTH MOCIEACTBUI
OBITOBOM M MPOU3BOJCTBEHHON JESITEIBHOCTH YEJIOBEKa, CBSI3aHHOW C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIOJB30BAHHEM U  IepepadOTKON
BEILECTB;

yrayOjieHue  MpeACTaBICHUM O  HAy4YHBIX  METOAAaX  IO3HAHMS,
HEOOXOJUMBIX [IJIi MPUOOpPETEHUST YMEHHM OpUEHTUPOBATHCS B MHpPE
BEIIECTB M OOBSICHEHUS XWMHUYECKHX SBJICHUN, HMMEIONIMX MECTO B
NPUPOAE, B MPAKTHUECKON IEATEIbHOCTH U MOBCETHEBHON KU3HU.

B muane peamu3anuu MEepBOOYEPENHBIX BOCIUTATEIBHBIX W Pa3BUBAIOIIMX
(GYyHKUMNA TENOCTHOM CHUCTEMBI CPEJHEro OOIIero oO0pa3oBaHUs NMPU U3YHYEHHH
npeaMera  «XuMUS» Ha  YIUIyOJEHHOM ypOoBHE OCOOyH0 — aKTyaJbHOCTb
npUOOpETAIOT TaKue 1eNIU U 3a7auu, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TO3HABAEMOCTH SBJICHUW MPUPOBI,
YBOKEHHUS K TMPOLECCY TBOpPUECTBA B O00JacCTH TEOPETUUECKUX U
MPUKJIAAHBIX HMCCJIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W T[IO3HAHHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO Y  CaMOBOCIIUTAHUIO  HAa  OCHOBE  YCBOCHMS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIBHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPUYECKHUX
criocoOHOCTe oOydJaronuxcsi, (GOPMHUPOBAaHHE y HHUX CO3HATEIHLHOTO
OTHOILICHHS K CaMOOOpPa30BaHMIO U HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(dheCCHOHAIBHON U OO0LIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbI0 U MOTPEOHOCTH B
3I0POBOM 00pa3e KU3HHU;

dbopMHupoBaHUEe yYMEHUW M HABBIKOB PAa3yMHOTO IMPUPOJIONOIB30BAHUS,
Pa3BUTHE DKOJOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN JIeSITEILHOCTH.

OO1ee 4nciI0 9acoB, MPEAYCMOTPEHHBIX JIJISl M3yUEHUS] XUMUU Ha YTIIyOJIeHHOM
YpOBHE cpemHero obmero obpazoBanwms, cocTaBiseT 204 gacos: B 10 kmacce —
102 yaca (3 yaca B Heaemo), B 11 kinacce — 102 yaca (3 yaca B Hefieno).



COJAEPXKXAHUE OBYUYEHUA
10 KJIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHUM.

[IpenMer ¥ 3HA4YeHWE OPraHUYECKOW XUMHUH, MPEACTABICHUE O
MHOT000Pa3NuH OPraHUuYECKUX COCTUHEHUI.

DNEeKTPOHHOE CTPOEHUE aToMa yriepojia: OCHOBHOE U BO30YXAEHHOE
COCTOsIHMs. BalleHTHbIE BO3MOXXHOCTH aToMa yrjepoja. XUMHUYECKas CBS3b B
OpraHUYEeCKUX COEIMHEHUSIX. Tumbel TUOPUAM3AUMUA AaTOMHBIX  OpOuTaneu
yriepoaa. Mexanu3Mbl 00pa30BaHUsI KOBAJICHTHOU CBSI3U (OOMEHHBINH U JOHOPHO-
aKUENnTOpHbI). Tumbl nepekpbIBaHUS ATOMHBIX OpOUTane, G- M T-CBA3M.
OpnunapHasi, [BOMHAs U TpoilHas cBsA3b. CrOCOOBI pa3pbiBa CBs3el B MOJIEKYJax
opranuueckux BemiecTB. [loHsTHE O CBOOOJHOM paaukaie, Hykieodpuwie u
anexTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHuii A.M. bytinepoBa u
COBPEMEHHBIE IIPE/ICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUH CTPOCHHUS
OpraHUYeCKUX COeOUHEHUN. MoJeKyasipHble U  CTPYKTYpHBbIE  (OpPMYJIBIL.
CtpykTypHble (GOpMYJbl pa3IUYHBIX BUIOB: pPa3BEPHYTAs, COKpaLIEHHAS,
ckenetHas. M3omepus. Buubl u3zomepuu: CTpyKTypHas, HNpPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3((EKTH B MOJEKYJaX OpraHUYEeCKUX COCIUHEHUHM (MHIYKTHUBHBIHN
U ME30MEpHBI 3P hEeKThI).

[IpencraBnenrie o KilaccupuKaluk OpraHUYecKuX BemiecTB. llonsTue o
¢ynkunonanbHou rpymnmne. ['omonorus. I'omonoruueckue psanpl. CucreMarnyeckast
HOMeHKJIaTypa opranuueckux coeaunenuil (IUPAC) u TpuBmaibHble Ha3BaHHS
OTJIEJBHBIX IIPEICTABUTEIICH.

Oco0eHHOCTH U KJIacCHU(PUKALUS OpraHuYecKux peakiui. OKHCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUN B OPraHUYECKON XUMUHU.

DKCIEPUMEHTANbHBIE METOJbl HW3YYEHHUS BEIIECTB W HMX MPEBpPALLCHUN:
O3HAaKOMJIEHHWE C O0pa3laMy OpPraHMYeCKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, ONBITHI MO NPEBPAILICHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(nnaBneHue, OOyriaMBaHUE W TOPEHHE), KOHCTPYUPOBAHUE MOJENEH MOJEKYII
OpraHUYECKUX BEIIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuil paj ainkaHoB, oOuas ¢popMmyina, HOMEHKIATypa U
M30MepuUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, Sp°-
rudopuau3anys aTOMHBIX OpOWTasiel yriepona, 6-CBA3b. DU3MUYECKHE CBOMCTBA
AJIKAHOB.



XHWMHUYECKHE CBOMCTBA QJIKAaHOB: pPEAKUWU 3aMEIICHMs, H30MEPHU3aLUH,
JETHJIPUPOBAHMS, LIUKIN3alNUH, TUPOJIN3a, KpEKUHra, ropenus. IlpencraBnenue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEILECHHUS.

Haxoxnenue B npupoze. CriocoObl MOJIydyeHUs: ¥ IPUMEHEHHUE aJTKAaHOB.

[Muknoankanel. O61mas ¢popmyiia, HOMEHKIaTypa U uzomepus. OcobeHHOCTH
CTPOCHHMSI M XHMHUYECKMX CBOWCTB MajblX (LMKJIONPONAH, LMKIOOyTaH) U
OOBIUHBIX (IIMKJIOMEHTAaH, [UKJIOTeKCaH) HUKIOAIKaHOB. CrocoObl MOTyYeHHS U
MIPUMEHEHNE UKIIOAIKAHOB.

Ankenpl. ['oMoIOTHYeCcKUi psii aIKEHOB, 00IIast GopMyIia, HOMEHKIIATYpa.
DIEKTPOHHOE ¥  NPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ  alKEHOB, SP2-
ruOpuan3anysi aTOMHBIX opOuTaneil yriepona, 6- U m-cBA3U. CTpyKTypHas H
reomerpudeckas (IEc-TpaHc-) u3oMepusi. @Du3MYecKHe CBOWCTBA AJIKCHOB.
XVWMHYECKHE CBOMCTBA: PEAKUUU MPHUCOCIUHEHHUS, 3aMEIICHHS] B O-TIOJOKECHHE
IIpU JBOWHOW CBSI3M, NOJIMMEPHU3alMM W OKHCIIeHMs. [IpaBmiio MapKOBHUKOBA.
KadecTBeHHbIE peakuuy Ha JABOWHYIO CBsI3b. CIIOCOOBI MOJyYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxanguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymynupogantvle). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
conpsok€HHBIX  nmueHoB, 1,2- w1 4-npucoenmnenue.  [lonmmmepusarus
CONPsKEHHBIX TUeHOB. CrtocOoObI MOTYyYEHUS U TPUMEHEHUE aIKaJUEHOB.

Anxunbl. 'oMonI0OrH4ecKuil psii alKMHOB, 001ast popMyiia, HOMEHKIATYpa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ aJKHHOB, Sp-
ruopuau3anms aTOMHBIX opOuTtaned yriaepoja. Pu3nuecKkue CBOMCTBA AJKHMHOB.
XVWMHYECKHE  CBOMCTBA:  pEaKklUU  MPUCOCIUHEHHUs, JAUMEpU3alUuud U
TPUMEPHU3ALMH, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA QJIKUHOB, HMEIOIIMX KOHLEBYIO
TPOIHYIO CBsi3b. KauecTBEHHBIE peaKInu Ha TPOHHYIO CBsI3b. CTIOCOOBI MOTyUYEHUs
Y IPUMEHEHUE AJIKUHOB.

ApomaThieckue YrieBoAopobl (apeHbl). ['oMonorudeckuil psii apeHoB,
oOmas ¢popmysa, HOMEHKJIATYpa U U30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYJbl OcH30Ma. (DuU3nyuecKkre CBOWCTBA apEHOB. XHWMUUYECKHE
CBOicTBa O€H30/1a U €ro TOMOJIOIOB: PEAaKIIUK 3aMEeIeHUsI B OEH30JIbHOM KOJIbLIE U
YIIEBOAOPOJHOM pajuKalie, PEaklUH NPUCOCTUHEHHUS, OKHCIEHHE TOMOJIOTOB
oenzona. IlpencraBieHne 00 OpPUEHTHUPYIONIEM JACHCTBUM 3aMEeCTUTENeH B
OCH30JIbHOM KOJbIIE Ha TNpHUMEpe AaJIKWIbHBIX paJUKaIoB, KapOOKCUIBHOM,
THIPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB ctupona. [Tonmumepusamus ctuposna. CriocoObl MOTyYeHUS U
IPUMEHEHUE apOMAaTUYECKUX YIIIEBOJAOPOIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTaHbIe ra3bl. HedTh u €€ mpoucxoxaeHue.
KamenHsbIil yroas 1 npoaykTsl ero nepepadotku. CrocoObl nepepaboTku HeDTH:



MEePErOHKa, KPEKUHT (TEPMUYECKUN, KATATUTHYECKHI), pU(DOPMUHT, TUPOIHU3.
[IponykThl nepepaboTku HEPTH, X TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEK]ly PA3JIMUHBIMU KJIACCaMU YTJIEBOJIOPOJIOB.

DIJIEKTPOHHOE CTPOEHUE TaJOTeHIPOU3BOJHBIX YTIIEBOJAOPOAOB. Peakuun
3aMEUICHUs] TajoreHa Ha THAPOKCOTPYIIY, HUTPOTPYNIly, LHAHOTPYMIY,
amuHOrpynmy. JleiicTBMe Ha TaJIOTE€HIIPOU3BOJIHBIE BOJAHOTO W CIIUPTOBOIO
pactBopa meEnoun. B3auMoaencTBUEe NUTraIOTEHAIIKAHOB C MarHueM M IUHKOM.
[TonsiTue 0 METAJIIOOPTraHUYECKUX COCIMHCHUX. Hcnons3oBaHue
TJIOTeHIPOU3BOJIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHHUKE UM TMpPU CHUHTE3E
OpraHUYECKUX BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEeHHUS BEIIECTB U UX MPEBPAILCHUI:
n3yueHue (PU3NYECKUX CBOMCTB YIVIEBOJAOPOAOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOPOJIOB Pa3IMYHBIX KJIAcCOB (0OeciBeYMBaHHE OpPOMHOM WM
MOJHOW BOJBI, pacTBOpa IMEpMaHraHaTa KaJids, B3aUMOJICHCTBUE AallETHIICHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHapy>KEHUE
yriiepoga U BOAOpPOJAa B OPraHMYECKUX BEIIECTBAX, IOJYyYCHUE OTUJICHA U
M3yYEHHE €ro CBOMCTB, O3HaKomiyieHHE ¢ koyuiekuusamu «HedpTte» u «Yrosb», ¢
oOpasllaMM IUTacTMacC, KaydyKOB M PE3UHBI, MOJEIUPOBAHUE MOJEKYII
YTJIEBOJIOPOJIOB U raJOT€HIPOU3BOJHBIX YIIEBOAOPOIOB.

Kucsopoacoaep:kamnue opranudecKue coeUHEHUs.

[IpenenbHbie ogHOATOMHBIE CHUPTHL. CTpoeHHEe MOJIEKYN (Ha MpuMepe
MEeTaHola W JTaHoja). ['oMmonormyeckuid psa, obOwmwas Gopmyna, H30MEpHS,
HOMEHKJIaTypa U  kiaccupukanus. Du3ndeckue CBONWCTBA  MpeJeiIbHBIX
OJIHOATOMHBIX CHHUPTOB. BomoOpomHbie CBSI3M MEXKIY MOJIEKYJIAMH CIHAPTOB.
XHUMUYECKHE CBOWCTBA: PpEAKUHUHM 3aMEIIEHUs, JAeTujipaTallid, OKHUCIICHUS,
B3aUMOJICUCTBE C  OpPraHUYECKUMHU W  HEOPraHWYECKUMHU  KHCJIOTaMH.
KauectBeHHast peakiysi Ha OTHOATOMHBIE CIIUPTHI. J[efcTBUE 3TaHONIa U METaHOJIA
Ha opranu3M uenoBeka. CrmocoObl TOMyYeHHUS] W TPUMEHEHHE OHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U u3oMepusi. OcoOEHHOCTH (PU3UUYECKUX U
XAMHUYECKUX CBOMUCTB.

MHoroaToMHble CHUPTHI — STWICHIJUKOAb W riuiepuH. dusnueckue u
XUMUYECKUE CBOMCTBA: pEaKIMU 3aMEILCHUS], B3aUMOAECHCTBUE C OpPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMM, KAauye€CTBEHHAsl peakius Ha MHOT0aTOMHBIE
criupThl. [IpeacTaBieHre o0 MEXaHM3ME PEaKUUM HYKICO(PUIBLHOTO 3aMEIICHHUS.
HeiictBue Ha opraHu3Mm 4yenoBeka. CrocoObl TOJYy4YEeHHs] W MNPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BIUSHHE THAPOKCOTPYINbl H
O6enzonbHOro simpa. dusznueckue cporicTBa (peHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHwle peakuuu Ha ¢eHona. TokcHuuHOCTH (eHoma.
Crioco0rl nosryueHus 1 npuMeHeHue penona. eHondopmanbaeruiHas cMoJa.

KapOoHWIIbHBIE COETMHEHMS — AJIBIETUIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpynmnbl. ['oMoJIOTHYeCKUE Psiibl aIbJIETHIOB U KETOHOB, O0IIas
dopmyna, uzomepus M HOMEHKJIaTypa. PU3NYECKUEe CBOICTBA albJErHIOB U
KETOHOB. XHMHUYECKHME  CBOMCTBAa  albJErHMJIOB M  KETOHOB:  pEaKIHH
npucoenrHeHns. OKHUCIIEHHE ajabJeTrUI0B, KAUECTBEHHBIE PEAKIIMHA HA aJlbJETUIBI.
Crioco0bl 1oJIy4eHUsl ¥ IPUMEHEHHUE aJIbJIETUI0B U KETOHOB.

OHOOCHOBHBIE IIPEIENIbHBIE KAPOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M30Mepus u HoMeHknatypa. @U3ndeckue CBOWCTBa
OJIHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpoaHBIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XUMUUYECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTRA,
peakuusi STepUPUKALUHN, PEAKIUH C YYaCTHUEM YIJIIEBOJOPOJHOIO paJMKaa.
Oco0OeHHOCTH CBOMCTB MypaBbMHOW KHUCHOTHI. [loHSATHE O NPOM3BOAHBIX
KapOOHOBBIX KHUCJIOT — CJIOKHBIX 3(pupax. MHoroodpazue kapOOHOBBIX KHCIIOT.
Oc00OEHHOCTH CBOWCTB HENPENETbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBurenu BbICIIMX
KapOOHOBBIX KHCIIOT: CTE€apUHOBas, MAJbMUTUHOBAS, OJIEMHOBAs, JUHOJIE8AS,
JUHONIEeH06as KUCTIOThl. CrIOCOOBI MOTYYeHHs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMonoruueckuit psia, odOmas (opmyna, uzoMepuss u
HOMEHKJAaTypa. PU3MYECKHE W XUMHUYECKHE CBOMCTBA: THUIAPOJIA3 B KHUCIOH H
HICIIOYHOM Cpeie.

Kupsl. Ctpoenue, puandyeckiue 1 XUMHUUYECKHE CBOIMCTBA KHUPOB: TUAPOIIN3 B
KHUCIION U 11enouHon cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIIMX OCTATKH
HETpEeAeNIbHBIX JKUPHBIX KUCTOT. JKUphl B mpupo/ie.

MpbuTa Kak COJMM BBICIIMX KapOOHOBBIX KHCIOT, MX MOOIIEe IeHCTBHUE.
OO6mmas xapaktepuctuka yrieBoaoB. Knaccudukanus yriaeBogaoB (MOHO-, 11-

¥ monucaxapuabl). MoHocaxapuasl: TJIOKO3a, (PpyKTo3a, TrayiakTo3a, pubo3a,
ne30Kkcupn003a. OU3NUECKUe CBOMCTBA M HaXOXkACHUE B Ipupojae. DoToCUHTE3.
XUMHYECKHUE CBOWCTBA ITFOKO3bI: PEAKIIUN C YYACTUEM CIIUPTOBBIX U AJIbIAETUIHON
IpynI, CIMPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpumeHeHue TIiIoKo3bl, €€
3HAYEHHE B KU3HEACATEIBHOCTU OpraHu3Ma. [[ucaxapuasl: caxaposa, MajlbTO3a U
JlakTo3a. BoccraHaBiavBaroIe 1 HEBOCCTAHABIMBAIOIINUE AUCAXapuabl. [ uaponus
nucaxapuioB. Haxoxaenue B nipupojsie u npuMmenenue. [lonmcaxapuasl: kpaxmai,
MIMKOTeH U 1eoiio3a. CTpOeHME MaKpOMOJIEKYJ Kpaxmalia, TJIIMKOIN€Ha |
HEeJUTr0JI03bl.  DU3MUECKHE CBOMCTBA Kpaxmaia W IEJUIIOJI03bl. XHUMHUYECKHUE
CBOMCTBAa Kpaxmaja: THUIPOJIM3, KaUYeCTBEHHAas PEaKIHsl C HOJOM. XHUMHUYECKHUE
CBOMCTBA IEJUTIOIO3bI: THAPOJINU3, TONydeHre d(UPOB IEIUTI0N03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTAaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHMS BEIIECTB M HX IPEBpPALICHUM:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJA C HATPUEM,
OKHMCJICHUE 3TWJIOBOTO CIMPTa B aJbACTH] HA PACKAICHHOW MEIHOW IPOBOJIOKE,
OKHCJICHUE STUJIOBOTO CIHUPTA JUXPOMATOM KalHs (BO3MOYKHO MCHOJIb30BAaHUE
BHJIEOMATEPHAIIOB), KAUYECTBEHHbIC PEAKIMM Ha aiupAeruibl (C THAPOKCHIOM
nuammuHcepeOpa(l) wu  ruapoxkcupom  menau(ll)), peaknus raunepuHa
runpokcunom Meau(ll), xumuueckue CBOMCTBa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aUMOJIEMCTBHE pacTBOpa IIIIOKO3bl ¢ ruapokcunom meau(ll), BzanmopeiicTsue
Kpaxmaja ¢ MOJOM, PEIICHUE JKCIIEPUMEHTAIBHBIX 33/1a4 1o TeMaM «CrnupTel u
denomb», «KapboHnoBsie kucnoThl. ClI0KHBIE 3PUPBD.

A3oTcoaepkalniue OpraHndecKue CoOeJUHEHMS.

AMUHBI — OpraHMYecKue NMpou3BoJHbIe ammuaka. Kiaccupukanus aMUHOB:
anudaryuyeckue U apoMaTHUECKHUe; IEepBUYHBIC, BTOPHUYHBIE U TPETHYHBIE.
Crtpoenune moiiekysa, oOmas (popmyia, U30Mepusi, HOMEHKIATypa U (PU3HUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA alM(PAaTUYECKHMX aMHUHOB: OCHOBHBIE CBOICTBA,
AIKWIMPOBAHNUE, B3aWMOJCHCTBHUE IEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOM.
Conm aJKuiIaMMOHHSL.

AHWUIIMH — TpeACTaBUTENb AMHUHOB apoMaTudeckoro psaa. CrpoeHue
aHwiInHa. B3anMHOe BIUsSIHUE TPYIIT aTOMOB B MOJieKyJe aHwiMHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWiMHA. KauecTBeHHble peakuuu Ha aHWiIuH. CriocoObl
HOJydYeHUs M TNpuMeHeHue anuparudyeckux amuHOB. [lonmydyeHue aHuIMHA W3
HUTPOOEH301a.

Amunokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE IPEICTABUTENH OL-
AMUHOKUCIIOT:  IVIMLMH, anaHuH. @Pu3nyeckue CBOWCTBA  aAMUHOKHUCIOT.
XVWMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHbIX OpPraHUYECKUX
COCIMHEHUM, peakuus TMOJIMKOHJEHCAIMM, O0pa30BaHHWE MENTUAHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKUCIOT. CUHTE3 ¥ THIPOJIU3 MENTH/IOB.

benku kak npupogHbie nonumepbl. [lepBuuHasi, BTOpUYHAs W TpETUUYHAs
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIU3, JACHATypauus,
KaueCTBEHHbIE PEAKIIMU Ha OCJIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsS] BEIIECTB M HUX IPEBPAILECHHIA:
pacTBopeHHe O€NKOB B BOJE, JAeHATypalus OeJKOB MPU HArpeBaHHUM, I[BETHBIC
peakiuuu Ha OENKH, pellleHHEe SKCIEePUMEHTANbHBIX 33/7a4 M0 TeMaM
«A3oTconepKalMe ~ OpraHMYeCcKHME  COCIMHEHUS» U «Pacrio3HaBanue
OPraHUYECKUX COCIUHCHU.

BbicokoMoOJIeKY/ISIDHBIE COCAUHEHHS.

OCHOBHBIEC NOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUIN: MOHOMED,
[IOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUMH, CPEAHAS MOJIEKYJIIpHas



Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHUA —
MOJIMMEPHU3ALIHs ¥ TTOJTMKOH/ICHC Al

[Tomumepuble Mmatepuansl. [lnacTmaccel  (MOJMATUIIEH, MOJMUIPOIUIIEH,
NOJIMBUHWIXJIOPUA, TMOJUCTUPOJ, TOJUMETUIIMETAKpUIAT, MOJIUKApOOHATHI,
noJIMdTUIeHTepeTanar). Y TUin3anus 1 nepepadoTka MmiacTHKa.

D1acTOMEPHI: HaATypaIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKu
(6yTaMeHOBBIN, XJIOPOIPEHOBBIN, N30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, EPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH ).

[Tonmmepsl CIEUAIBHOTO HA3HAYCHHUS (Tecion, KEBJIap,
AJIEKTPONPOBOIAIIMIE MTOJTUMEPBI, OMOpa3iaraeMble MOJIUMEPHI).

OKCHEpPUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M HUX MPEBpAIICHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PCEIICHHE 3KCIEPUMEHTAIbHBIX 3a7ad 1o Teme «Pacrno3HaBaHue
IUIACTMAcCC U BOJIOKOHY.

Pacuérnrpie 3amaun.

HaxoxaeHue MoJiekyasipHOd (OpMyJIbl OpPraHUYECKOTO COEIUHEHUs IO
MAacCOBbIM  JIOJIIM DJIEMEHTOB, BXOJISIIMX B €ro COCTaB, HAaXO0XJICHHE
MOJICKYJISIPHON  (OpMYJIBI OPraHUYECKOIO0 COCAMHEHHS 1o Macce (00BEMY)
MPOAYKTOB CrOpaHMsi, MO KOJIMYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peaKklUMy W/WIUM MCXOAHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYPHOU (HOpMyJIbI
OpraHUYEeCKOT0 BEIECTBA HA OCHOBE €ro XMMHYECKHUX CBOMCTB WM CIIOCOOOB
NOJIYYEHMSI, ONPENEICHUE JOJIM BBIXOJA NPOAYKTAa PEAKUUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBSI3H.

Peannsanuyst MeXIpeIMETHBIX CBSI3€M ITPU U3YYEHUU OPraHUYECKOW XUMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJb30BaHME KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATHUM, TaK W TIOHATUW, NOPUHATBIX B OTAEIBHBIX MpEaMeTax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUS: SIBJICHHUE, HAY4HbIN (DaKT, rumnoTesa,
TEOpus, 3aKOH, aHalu3, CHUHTE3, Kiaccuukauus, HAOIIOACHHE, H3MEPEHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICIUPOBAHUE.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BelIeCTBa, (hU3MUECKHE BEJIMYHMHBI, €IWHUIBI HU3MEpPEHUs, CKOPOCTb, SHEPTus,
Macca.

buonorus: kierka, opraHuW3M, OKOCHCTeMa, Ouocdepa, MeTabom3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN U TeTepOTPO(DHBII TUIT MUTaHNUA, OpPOXKEHUE,



dboTocuHTE3, nbIXaHWE, OENTKWU, YIJIEBOIbI, XHUPHI, HYKICHHOBBIC KHCIIOTHI,
(bepMEHTHI.

['eorpadusi: mone3Hpie HCKOMAeMbIE, TOTUIHBO.

TexHONOTHS: THINEBbIE TMPOAYKTHI, OCHOBHI PAallMOHAIBLHOTO IMHTaHUS,
MOJOIIIHE CPEJICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XMMUHM.

Atom. CoctaB aTOMHBIX saep. XUMUYECKHM dieMeHT. M3otonsl. CtpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE UHMCIA. DHEPreTHUYECKUE YPOBHU U
noypoBHU. ATOMHBIE opOuTanu. Knaccudukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-omemenTsl). PacnpeneneHue SICKTPOHOB 10 aTOMHBIM — OPOHTAISIM.
DNEeKTpOHHbIE KOHPUTYpaALIMK aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXJEHHOM COCTOSIHUH, 3JIEKTPOHHBbIE KOH(YUTYypali HOHOB.
DNeKTpOOTPULIATENBHOCTb.

[lepnognuecknil 3akoH U Ileproguyeckas cucremMa XMMHYECKUX JJIEMEHTOB
J.1. MenneneeBa. CBa3b nepuoanyueckoro 3akoHa u llepuoanyueckoil cuctemsl
XUMHAYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEHM CTPOCHUSA  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOKHBIX BEMIECTB MO TpynnaM ¢ IepuojaM. 3HAYEHHE
nepuoanueckoro 3akoHa /.M. Meneneesa.

XuMHYecKass CBSI3b. BHIbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, HWOHHAasd,
MeTajinyeckasi. MexaHu3Mbl 00pa30oBaHUsSI KOBAJICHTHOM CBS3U: OOMEHHBIA H
JOHOPHO-AKIENTOPHBIA. JHEPTrUs U JuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HAChIIAEMOCTh KOBAJIEHTHOW CBsi3U. KparHele cBs3u. BonpoponHas cBs3b.
MeXMONEKYIIAPHBIE B3aUMOIEUCTBHUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM CTPOEHUEM (HA IPUMEPE COEAMHEHUIM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBneHre 0 KOMIUIEKCHBIX coequHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COEIMHEHUN.
[TonsATHE O KOOPAMHALIMOHHON XUMUHU.

BemecTtBa  MOJNEKYJISIPHOTO W HEMOJEKYJISPHOTO  CTPOCHMS.  THIbI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunubie pactBophl. [lpencrasinenue o
KOJUIOMJHBIX pacTBopax. CnocoObl BBIPAKEHHUS KOHUEHTPALMH PACTBOPOB:
MaccoBasi J0Ji1 BEUIECTBA B pAaCTBOPE, MOJIAPHAs KOHUEHTpauus. HacelieHHeie u
HEHACBILIEHHBIE PACTBOPBL, paCTBOPUMOCTh. Kpucramnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBUATLHBIC
Ha3BaHUS OTJIEIbHBIX MPEICTABUTENICH HEOPTAaHUNYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPAaHEHHUSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS
SHEPTUU MPU XUMHUYECKUX peakiusiX. TeraoBbie 3QPEeKThl XUMUUECKUX PEaKIIUM.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XUMHYECKOW peaKiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (HaKTOPOB.
I'omorenHsIe U reTeporeHHsle peakunu. Karanus nu katanm3aTopsl.

OOpatumMbie 1 HEOOpATHMBIC peaKIi. XuMHU4YecKkoe paBHOBecre. KoHcTanTa
XUMHUYECKOr0 paBHOBecHUs. DakTophl, BIMSAIONIME HA IOJOXKEHHE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIEHTPALIMU BEIIECTB, YYAaCTBYIOIIUX B
peakuuu. [Ipuniun Jle Hlarense.

Onextponutuyeckas gucconuanus. CuibHbIE W CcJIa0ble DJIEKTPOJIUTHI.
Crenenp nuccounanmu. Cpella BOJIHBIX PACTBOPOB: KHUCJIOTHAsl, HEUTpalbHasd,
menounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOr0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTEneHb  OKHUCJICHUA.
Okucinutens MW BOCCTAHOBHUTEINb. [Ipolecchl OKHUCIEHUS M BOCCTAHOBJICHUS.
Baxnelme OKUCIUTEIM W BOCCTAHOBUTENIU. METOA JJIEKTPOHHOro OasaHca.
DJIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYECHHUS BEHIECTB M HX NPEBpaALCHUN:
pa3loKEeHWEe TNEpPOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTajau3aTopa, MOJIECIU
KPUCTAJUIMYECKUX PEMIETOK, MPOBEICHUE PEAKIIUM MOHHOTO 0OMEHa, OTpe/ieiicHue
Cpeabl PacTBOPOB C MOMOIIBIO WHJIUKATOPOB, U3YYECHHUE BIMSHUS PA3TUYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHYECKOW pEaKIMU M TMOJOKEHUE XUMHYECKOTO
pPaBHOBECHSL.

Heoprannuyeckasi xumus.

[Tonoxxenne HemeramuioB B lleproanyeckor CUCTEME  XMMHYECKHUX
anementoB J[.M. MeHnpeneeBa U 0COOEHHOCTU CTPOEHUSI UX aTOMOB. DU3MUECKHE
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIOB (HAa MpUMEpPE KUCIOPOA, CEPHI,
docdopa u yraepona).

Bonopon. ITlomydenue, gusndeckue M XMMHYECKHE CBOMCTBA: PEaKIUU C
METaJJlaMd M  HEMETajulaMH, BOCCTAHOBUTEIIBHBIE CBOWCTBA. | MAPUIBL.
TonIMBHBIE JJIEMEHTBHI.

["amorensl. Haxoxaenuwe B mpupojie, CocoObl MONy4YeHHS, (PU3NUYECKUE U
XUMHYECKUE CBOWCTBA. ['amoreHoBoaopoAbl. BaxkHelmme Kucaopoacoaepkaline
COeIMHEHHUsI ranoreHoB. JlabopaTopHble U MPOMBIIIEHHBIE CIIOCOObI MOJyYEeHHUS
rajgoreHoB. [[ppuMeHeHre raioreHoB U uX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIIICHHBIC CIIOCOOBI TOTyYCHHUS
Kuciopoga. Pu3nyeckrue U XMMHYECKUE CBOMCTBA M NMPUMEHEHHE KUCIOpPOAA H
030Ha. OKCUJBI U IEPOKCUBI.

Cepa. HaxoxpaeHnume B TpHPOAE, CIIOCOOBI TONYYCHHS, (PU3HUCCKHE W
xumudeckue cBorctBa. CepoBogopona, cynbbuasl. Oxcupn cepsi(IV), okcun
cepbl(VI). Cepuucras u cepHasi KUCIOTHI U UX coid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIIOTHI. [IpuMeHenune ceprl U €€ COCTMHECHUM.

A3zor. HaxoxaeHue B mpupoae, CIOCOOBI TMONyYeHHUs, (U3HUECKHUEe U
XUMHUYECKUE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azoTta
U €ro cOeIMHEHUN. A30THbBIE YTOOPEHHUS.

®ocop. Haxoxnenue B mpupojge, crnocoObl MOMydeHUs, (PU3NUYECKHE U
xuMuueckue cpoiictBa. Dochunasl u dochun. Oxcunbl dochopa, dhochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa m ero coeauHenuit. PochopHbie
yI00peHus.

VYrinepon, HaxoxAeHME B Opupone. AJUIOTPONHBIE  MOAU(DUKAIMH.
®u3znyeckrue M XUMUYECKHE CBOMCTBA MPOCTBIX BEIIECTB, O0OpPa30BAHHBIX
yraeponoM. Okcup yraepona(ll), oxcun yrimepona(IV), yronbHas kucinora u eé
COJIU. AKTHUBUPOBAHHBIA Yrojb, aacopOuus. dysiepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHue mpocThIX BellecTB, 00pa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHU.

Kpemunii. Haxoxnenue B mpupoje, crocoObl MomaydeHus, (Guandyeckue u
xumudeckue cporictBa. Oxcun kpemHusi(IV), kpeMHHEBas KHUCIIOTa, CUJIMKATHI.
IIpuMeHeHne KpeMHUs U ero coeqnHeHni. CTeK0, ero noJy4eHHne, BUJIbI CTEKIIA.

[Tonoxenne MetamioB B [leproanueckoil CUCTEME XUMUUYECKUX SJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUSI AJIEKTPOHHBIX O0OJOUYEK aTOMOB MeTaioB. OOuue
¢usnueckue cBorcTBa MeTamwioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CmuiaBel METANIOB.

DNEKTPOXUMHUYCCKUN psifl  HampsokeHud metawioB.  OOmue  crocoOsl
NOJIy4eHUS METaJJIOB: TUAPOMETAILTYPTHs, NUPOMETALUTYPrus,
anekTpoMmetaiutyprusi. Ilondarue o koppo3uu MeramuioB. CrnocoObl 3alIUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MetauioB |A-rpynmer [lepuoandeckoii crucTeMbl
XUMHUYECKUX dJieMeHToB. Harpuii u kanumil: mnomydyenue, ¢Qu3HuecKue H
XUMHUYECKUE CBOMCTBA, TPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHHM.

O6mas xapakrepuctuka metauioB |IA-rpynmner [lepuogudeckold cCUCTEMBI
XUMUYECKUX JJIEMEHTOB. Marawii W KaJblWi: TOJNy4YeHHE, (U3HYECKUE U
XUMUYECKUE CBOMICTBA, NPUMEHEHHE IIPOCTBIX BEIIECTB M HMX COEIMHEHH.
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUS.



AJroMuHUI: nonydeHue, pusndeckne 1 XMMUYECKUe CBOMCTBA, IPUMEHEHHE
MPOCTOTO BEIIECTBA W €ro coeauHeHuidl. AMQoTepHbIEe CBONCTBA OKCHAA U
TUAPOKCHJIA ATFOMUHUSA, TUAPOKCOKOMILIEKCHI aTFOMUHHUS.

OOmasi xapakTepucThka MeTauioB 1o0o4HbIX mnoarpynn (b-rpymnm)
[Teprnoan4ecKo CUCTEMBI XUMHYECKHUX 3JIEMEHTOB.

du3nyeckre U XUMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuid. OKCuabl u
rugapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatel u AuXxpoMartbl, HX
OKHUCJIUTENbHbIE CBOMCTBA. [loilyueHne u npuMeHeHne XxpoMma.

@u3nuecKue W XHWMHYECKHE CBOMCTBA MApPraHla U €ro COEIWHEHUI.
Baxneiimue coenunenuss wmapranma(ll), wmapranna(IV), wmapranma(VI) wu
mapranua(VII). Ilepmanranar kanus, ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHE CBOMCTBA JKeJie3a U ero coeAuHeHuil. OKcupbl,
rugpokcuansl u conu xene3a(ll) u xenesza(Ill). Ilonmydenue u npuMeHeHHe xeles3a
U €T0 CIUIABOB.

du3nyeckne 1 XMMUYECKHE CBOMCTBA MeIM U €€ coennHeHui. [lomydenne n
MIPUMEHEHUE MEAU U €€ COETMHEHMIA.

[Muuk: momydyeHue, (PU3MUECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOICTBA OKCH/JIa U TUJIPOKCH]IA IIMHKA, TUAPOKCOKOMILUIEKCHI IIMHKA. [I[pumeHenne
IIUHKA U €r0 COCTUHEHUI.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYE€HHUS BELIECTB W UX MPEBPALLICHHI:
M3yueHre oOpas3IoB HEMETaioB, ropeHue cepol, docdopa, xeneza, MarHus B
KUCJIOPOAE, HU3YYEHHE KOJUIEKUMH «MeTamibl M CIUIaBb», B3aUMOJACHCTBHE
IIEJIOYHBIX U IIEI0YHO3EMENbHBIX METAJUIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BUIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
1Ie10Y€eil, KaYeCTBEHHbIE PEAKIIMM HA HEOPraHWUYECKUE aHUOHbI, KATUOH BOJOPOJA
M KAaTHOHbl METAaJIOB, B3aUMOJCHCTBUE THAPOKCHUIOB ATOMUHHS M I[MHKA C
pacTBOpaMH KUCIOT M IIEJIOYEH, peleHne IKCIEPUMEHTANbHBIX 337a4 0 TeMaM
«Tl"anorens», «Cepa u e€ coenuHeHUs», «A30T U (Hochop U UX COECTUHEHUS»,
«MeTasibl TJIaBHBIX MOATPYN», «MeTalibl TOOOYHBIX MOATPYIII.

XUMUA 4 )KU3Hb.

Ponp xumum B o0ecrieyeHur YCTOMYMBOTO pa3BUTHA delioBedecTBa. [loHsTHE
O HAy4YHBIX METOJaX TIO3HAHUS M METOJOJIOTMM HAyYHOTO MCCIIEIOBAHUS.
Hay4Hble MpUHIKIIBI OpraHu3aiil XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbllieHHbIE
CIIOCOOBI MOJTYYEHUs BAXKHEUIIINX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUAKa,
CEpHOIl KUCIOTHI, MeTaHoua). [IpoMbllIeHHbIE CIOCOOBI OMyYEHUsI METANIOB U
CIJIaBOB. XMMHUYECKOE 3arps3HEHUE OKPYXKAKOIIEH Cpelpl U €ro IMOCIEACTBHUS.
Ponb xumuu B o6ecriedeHuM YHEPreTHIeCcKoil 0€30MacHOCTH.

XumMusi ©W  300poBbe 4enoBeka. JlekapcTBeHHwblie cpeactBa. IIpaBuia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MPENapaToB. Pojap XMMuM B pa3BUTUN METULIVHBI.



XuMWS AT OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE N00aBKU. Poib Xxumun B
oOecrieueHny MUIIEeBOi 0€30MacHOCTH.

Kocmernueckne u mapdromepHbie cpeictBa. beitoBas xummus. [Ipasuna
0e30macHOr0 MCIOJIb30BaHUSl MpEnaparoB OBITOBOW XWMHUU B TOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (IIEMEHT,
OCTOH).

XUMHS B CEITBCKOM X0351icTBE. OpraHnyecKre U MUHEpaJIbHbIE YI0OpEHU.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KPACKH, CTEKJIO, KEpaMHKA.
Marepuainel 15 3nekTpoHukn. HanotexHonoruu.

PacuérHrpie 3amaun.

Pacuérbl: Macchl BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO W3 YYacTBYIOLUIMX B pEaKLMU BELIECTB,
Macchl (00BEMA, KOJMMYECTBAa BEIIECTBA) MPOJIYKTOB pPEAKIMH, €CIU OJHO U3
BEILIECTB MMEET MPHUMECH, Macchl (00bEMaA, KOJMYECTBAa BEIIECTBA) MPOAYKTA
peaklMM, €ClM OJIHO W3 BEIIECTB JaHO B BHJIE pacTBOpa C OMNpPEAeIEHHON
MacCOBOM J0JIE pPAacTBOPEHHOTO BEIIECTBA, MAaCcCOBOM JIOJIM W  MOJISIPHOU
KOHIIEHTpAallMi BEUIECTBA B PACTBOpPE, AOJIM BBIXOJA NPOAYKTa PEAKUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzaumst  MeXNpeOMETHBIX  CBs3€d NOpH  HM3y4YeHUH OOIed u
HEOpPraHn4ecKo XuMuM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
o0IIUX €CTEeCTBEHHO-HAYYHBIX MOHSITHH, TaK ¥ MOHSITHH, MPUHATHIX B OTJEIbHBIX
peIMETaxX €CTECTBEHHO-HAYYHOIO [IMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHUS: SIBJICHUE, HAY4HbIN (DaKT, rumnoTesa,
TEOpusl, 3aKOH, aHaJM3, CHUHTE3, Kiaccu(puKalus, NepUoAUYHOCTb, HAOIIOICHHE,
U3MEPEHHE, SKCIEPUMEHT, MOJEJb, MOJEIUPOBAHUE.

dusnka: MaTepus, MHUKPOMHUP, MAKpPOMHUpP, aTOM, JJIEKTPOH, MPOTOH,
HEWUTPOH, MOH, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHD,
BEILIECTBO, TeJlO, OOBEM, arperarTHoe COCTOSHME BEUIECTBA, WACAIbHBIA Tra3,
(du3rUecKre BEIMYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTb, YHEPTHUS, Macca.

buosnorus: kneTka, opraHu3M, 3KocucTeMa, ouocdepa, MeTabOIU3M, MAKPO-
¥ MUKPODJIEMEHTHI, OCJIKU, KUPHI, YTIIEBOIbI, HYKJIECHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOpHbIE TOPOJIbI, MOJE3HbIE NCKOMaeMble, TOIUIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIIJIEHHOCTh, METAJUIYPTHUs, CTPOUTEIIbHBIE
MaTepualibl, CEIIbCKOXO035MCTBEHHOE MPOU3BOJCTBO, MUIIEBAS MNPOMBIIIIEHHOCTD,
(apmaiieBTUYECKasi TPOMBIIIIIEHHOCTh, MPOU3BOICTBO KOCMETHUECKUX



npenaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCpUAJIOB, J3JICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHH.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI T10 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTrcTBUM C CHCTEMHO-JIEATENLHOCTHBIM TMOJIXOJ0OM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHUs BBIACICHBI CIEAYIOIIME COCTaBJISIONIME: OCO3HAHHE
OOyYaloIMUMUCA POCCUHCKOW TPaKIaHCKOM HACHTUYHOCTH; TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOATEILHOCTH U CAaMOOIPEIEIICHUIO; HaJTMYhe MOTUBALlUU K
0Oy4EeHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOyYaromuxcsi PYKOBOJCTBOBATHCA
OPUHATBIMA B OOIIECTBE TMpaBUJIaMH U HOPMaMu TIOBEJICHMsS; HaJU4He
[PaBOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBUTh LIEIU U CTPOUTD
KU3HEHHBIC TUTAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS TMpeaMera «XHUMHUS»  OTpakaroT
c(hOpPMHUPOBAHHOCTh OIbITa IO3HABATEILHOW U MPAKTUYECKON JI€ITEIbHOCTH
oOy4Jaronuxcst B MpoIEecce peaau3ali 00pa3oBaTeIbHON AEATEIbHOCTH.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHHS MpeaMera «XUMHUS»  OTpPaKaroT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIILBHOW W TPAKTUYECKON JCSATEIHHOCTH
oOyuyaroluxcsi B MpoOIecce pealn3aluu 0O0pa3oBaTeNbHON AESITEIBHOCTH, B TOM
YHCJI€ B YACTH:

1) rpakaIaHCKOro BOCIIUTAHMS

OCO3HaHMS 00YYarOUIMMUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBa)XCHHSI K 3aKOHY ¥ TIPABOMOPSIKY;

NPEJCTaBICHUS O COIHMAIBHBIX HOpMax H TMpaBUiaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TMpPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUHA Y4eOHBIX U TMO3HABATENIBHBIX 3a7a4, BHITIOJHEHUU
XUMUYCCKUX IKCIICPHUMECHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHBBI, HAaMEPCHHS, JIOTHKY W
apTyMEHTHI IPYTUX MPU aHAIM3E PA3IMYHBIX BUJIOB yUeOHOM NeSITeIbHOCTH;

2) IATPHOTHYECKOTO BOCITUTAHMSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAydYHOMY HAcIJeIUI0
OTCUYECTBECHHON XHMMUHU;

YB@XEHHUS K TPOIlECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
NPWIOKEHUS XUMHH, OCO3HaHHUS TOrO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;



MHTEpeca M MO3HABAaTEIbHBIX MOTMBOB B IMOJIYYEHUH U IMOCIEIYIOLIEM
aHayr3e MHPOPMAIMH O MEPEAOBBIX TOCTHKEHUSX COBPEMEHHOW OTEYEeCTBEHHOM
XUMHH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO ITOBEACHMUS;

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMU,
U IPUHAMATh OCO3HAHHBIE PELIEHMsI, OPUEHTUPYSACh Ha MOPaJbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHHMBATH CBOE IMOBEJEHUE U TOCTYIKH CBOMX TOBApPHILEH C
NO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS IOCIIEICTBUIM
IOCTYIIKOB;

4) opMUpOBaHUS KYJIbTYPHI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 310poBOro M Oe3omacHoro oOpa3a >KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIIOICHUsI TpaBWJl 0E€30MacHOro OOpallleHUs C BEHIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYIOBOU JIEATEIBHOCTH;

NOHMMAaHHS LEHHOCTU TPaBWJI HMHAWBUIYAILHOTO U  KOJUJIEKTUBHOIO
0€3011acHOTO MOBEACHHS B CUTYALIUSX, YTPOXKAIOIIMX 30POBbIO U KU3HU JIIO/ICH;

OCO3HAHMS MOCIEACTBUN M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT0J1s, HAPKOTUKOB, KypEHHS);

5) Tpy10BOT0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0OBATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO IMOJE€3HOM, TBOPYECKOM W JPYrMX BHAAX
NEeSATENBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELIEHUM NPAKTHUECKUX 3aj]ad
COLIMaJIbHOW HAIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YUYEHUIO MPOPECCUil pa3IMuyHOrO poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUI M0 XUMUMU;

YBAXEHUS K TPYNY, JIOJSAM TPyAa U pe3ysbTaTaMm TPYJIOBOU AESATEIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MHJIMBUIYaTbHOW TPACKTOPHH
oOpaszoBaHus, Oyaymieil mnpodeccur W peaau3aliid COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IIecTBa;

6) IK0JIOrMIecKOro BOCIIMTAHMA:

HKOJIOTUYECKHU LIE1€CO00Pa3HOro OTHOLIEHUS K IPUPOJIE KAK MCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMJI€;

MOHMMAaHUA TJI00ATFHOTO XapaKTepa 3KOJOTHYECKUX MPOOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBHOM CPEJIbl;



OCO3HAHMUSI HEOOXOAUMOCTH HCIIOJIb30BAaHUS JOCTHKEHUH XUMHUH I
pEeLIEHUs BOIPOCOB PAIMOHAIIBHOTO MPUPOAOTIOIb30BaHNUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEH OKPYKaAKOUIEH
OPUPOAHON Ccpefie, YMEHHUS TMPOTHO3UPOBATH HEOIArONmpHUsTHBIE SKOJOTUYECKHE
NOCJEACTBUA MPEAPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIAT UX;

HaJIM4YMs PA3BUTOrO KOJIOTMYECKOTO MBIIUICHHUS, SIKOJIOTMYECKON KYJIbTYpHI,
OmnbITa NEeSTENBHOCTH HKOJIOTHYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBAaTbCA MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHON M COLUUAIBHOU
PaKTUKE, CIHOCOOHOCTM M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xeMohoouu;

7) HeHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 00ILIECTBEHHOW MPAKTUKWU;

NOHMMaHHS ClNeUM(UKH XUMUU KaK HayKH, OCO3HaHMs €€ poiu B
(opMUPOBAaHMN PALMOHAIBLHOTO HAYYHOI'O MBILIUICHUS, CO3JaHUHM LEIOCTHOIO
MPEACTABICHUS] 00 OKpPYXAIOLIEM MHPE KaK O €IMHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAaHUU TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEMICHHH MPOOJIEM COXpaHECHHUS
IPUPOJAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH JUISS  COBPEMEHHOMU
UUBUJM3ALMKA: B €€ TyMaHUCTUYECKOM HAIPaBIECHHOCTH M BaXXHOM pOJIU B
CO3JaHMM HOBOM 0a3bl MaTepualbHOW KyJIbTYpPbl, B PEIICHUH TI00aJbHBIX
npo0JieM yCTOMYMBOTIO Pa3BUTHUSI 4YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
NUIIEBON U 3KOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 0OeCTIeYeHUH
YCIIOBUI YCHEIIHOTO TPyJa U 3KOJOTHYECKH KOM(OPTHOM JKMU3HU KaXKIOrO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHMMAHUA CYIIHOCTH METOOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh
MoJyyaeMble 3HaHUA JJI aHAJIM3a U OOBSICHEHUSI SBJICHUIN OKPY>KaIOIIEro MUpa U
MPOUCXOSAIINX B HEM U3MEHEHUH, YMEHUS JIeN1aTh 000CHOBAHHBIE 3aKIIIOUEHUS Ha
OCHOBE HAy4YHbIX (DAaKTOB W MMEIOLIUXCS JAHHBIX C LEJIbI0 MOJY4YECHUS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus IpoOJieM B pealibHbIX KU3HEHHbBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO, UCCIIEN0BATENBCKOM EATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HEMNPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX chepax mnpodeccrnoHalIbHOM
NEATEIIBHOCTH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS IPOrpaMMbl MO0 XMMUMU Ha ypOBHE
CpelHero o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIE  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYaIOIIUXCS
MEXKIUCIUIUITMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAyYHbIE MOHSITHUS, OTpaKarollue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa € CHENU(PUKY METOIOB ITO3HAHUSA,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npolecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEJOBaHUE, HAOIOIEHNE, U3BMEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCabHbIe Y4eOHbIC NeWCTBUs (TIO3HABAaTEIbHBIE, KOMMYHHKATHUBHBIC,

PEryJISTUBHBIE), o0ecreunBaroIye (dbopmupoBaHue (YHKIMOHATIBHOM
IPaMOTHOCTH M COLMAJIbHON KOMIETEHIIMU 00y4aronuIuxcs;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BATh OCBOEHHBIE

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4EeOHbIC
JIEUCTBUS B MIO3HABATEIILHON U COLMAIIBHOW MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISSTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIEC Y4eOHbIE AeiiCTBUS

1) 6a30BbIe JJOrHYECKHE AeHCTBHS:

CaMOCTOSITeIbHO  (OPMYJIMpOBaTh M aKTyaJu3UpoOBaTh  IpobJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONIPENEINIATh LENU JCATEIIbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUU HUX
JTIOCTUKEHUSA, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C MOCTABJIECHHBIMU LIETSMU;

WCIOJIb30BaTh NPU OCBOCHWM 3HAHUW NPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICIIATh XAPAKTEPHBIE NMPU3HAKUA TOHITUA W yCTAHABIMBATH WX B3aUMOCBS3b,
UCIIO0JIb30BaTh COOTBETCTBYIOIINE MOHATUS JIJI1 OOBSICHEHUS OTACJIbHBIX (haKTOB U
SIBJICHUI;

BBEIOMpaTh OCHOBAHUS HM KPUTCPUHM JUIA KJIAacCH(HUKAIMA BEIISCTB U
XAMUYECKHUX PEaKIUM;

YCTaHABJIMBATh IPUYUHHO-CIECACTBEHHBIE CBSA3U MEXKAY H3Yy4YacMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYXJICHUS (MHAYKTUBHBIC, JACAYKTUBHBIC, IIO
aQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOIBI M 3aKIIIOUCHHS,

MPUMEHSATHh B IPOLIECCE MO3HAHUS UCIIOJIb3YEMbIE B XUMUHU CUMBOJIMYECKHUE
(3HaKOBbIE) MOJENH, MPEOOPA30BbIBATH MOJEIbHBIE TPEACTABICHUS] — XUMUYECKUI
3HAK (CMMBOJ) dJIEMEHTa, XUMHUUYecKasi (hopmysia, ypaBHECHHE XUMHUIECKOU



peakUMy — MpU PEIIEHWH Y4YEOHBIX MO3HABATEJBHBIX W MPAKTUYECKUX 3ajad,
MIPUMEHSATh HAa3BaHHbIE MOJEJIbHBIE MTPEACTABICHUS ISl BBISIBJICHUS XaPAKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKIIUU.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBHS:

BJIAJ€Th OCHOBAaMHU METOJIOB HAYYHOTO IMO3HAHUS BEHIECTB U XUMHUYECKUX
peakuuii;

(dbopMyIUpOBaTh LEH U 3a]Ia4H UCCIICIOBAHUS, HCIIOIb30BATh MTOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYIUPOBAaHHBIE BOIMPOCH B KAadeCcTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI NIl () OPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CY>KJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U IPOBEIACHUS
YYEHUUECKUX HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHMS HAaOIIOJaTh 3a XOJ0M
Ipouecca, CaMOCTOSTENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh
00001IEHHS ¥ BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0OBAHUS,
COCTaBJIATH OOOCHOBAHHBINA OTYET O MPOJCIAHHOMN paboTe;

npuoOpeTaTh ONBIT YYEHHYECKOW HCCIEOBATENbCKOM M MPOEKTHOU
NEeATEIBHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIbHOMY
IOUCKY METOJIOB PpELIEHUS NPAKTUUECKUX 3a]ad, MPUMEHEHUIO pa3InYHbIX
METOJI0B ITO3HAHUS.

3) pa6ora c nndopmanmeii:

OPUEHTHPOBAThCSI B PA3IUYHBIX MCTOYHMKAX HHPOpMaAMK (HAY4YHO-
HOMyJIIpHasl JUTepaTypa XUMHUYECKOIO COJAEpXaHHs, CIpPaBOYHbIE MOCOOUS,
pecypcbl HTEpHeTa), aHanmuM3upoBaTh UHPOPMALMIO PA3IMYHBIX BUAOB U (HOpM
MPEICTABICHHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTHBOPEYHBOCTb;

(dopMyIupoBaTh 3alpOChl U MPUMEHATH PA3IUYHbIE METOMbI MPHU MOUCKE U
otbope wuHpOpPMAIIMHU, HEOOXOAUMOM JJIS BBITIOJHEHUS YyYeOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMYy  MpEACTaBICHUS
uH(popmalimu (cxeMsbl, rpaduKu, TuarpaMmbl, TaOJIULIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHbIM $3bIK B KauyecTBE CpeACTBa IMpu paboTe ¢
XUMHUYECKON HMHGpOpManueil: NpPUMEHATh MEXIpeaMeTHbIe ((pu3ndyeckue W
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, OPMYIIbI, a00OpeBUATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BATH 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATI'JISITHOCTHU.

KoMMmyHuKaTHBHBIE YHUBEPCAJIbHbIE y4eOHble 1eHCTBUS:



3aJ1aBaTh BOMPOCHI IO CYIIIECTBY 00CYkK/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUH, BBICKa3bIBaTh UIeU, (DOPMYIUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHHS TIPEJIJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TMPE3CHTAIUEH pe3yIbTaTOB ITO3HABATEIBHOU JESITEIBHOCTH,
IOJIYYCHHBIX CAaMOCTOSTEIBLHO HIIM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITOTHCHUH
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW pabOThI IO MCCIICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaTu3alii yIeOHOTO MPOEKTa, U (POPMYIUPOBATH BBHIBOIBI
[0 pe3yyIbTaTaM MPOBEACHHBIX HCCIAEAOBAHUM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYXJICHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAIBHBIC yqeﬁnble )IQﬁCTBPISI:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBJISATH CBOIO IO3HABATEJIbHYIO
JEsTeNIbHOCTh, Ompezensas €€ Ield U 3aJaud, KOHTPOJUPOBAaTh U MO MeEpe
HEOOXOAMMOCTH KOPPEKTHUPOBATh MpEAjaraéMblidi aliroput™m ACHCTBUN MpHU
BBIIIOJIHEHUH YYEOHBIX W HCCIEAOBATENIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ PeKTUBHBIN C€MOCOO WX peleHus ¢ Y4E€TOM TOJYYeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYILECTBIIATh CAMOKOHTPOJIb JICATEJIBHOCTH HA OCHOBE CaMOaHAIU3a U
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MPOTPAMMBI 10 XUMHH Ha yriayOJIEHHOM
YPOBHE Ha YPOBHE CpPEIHEro oO0IIero o0pa3oBaHUs BKIIIOYAIOT CHEUU(PUUYECKUE
JUIsl yueOHOro npenMeTa « XUMUsH HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUM
110 OCBOCHHIO, HHTEPIIPETAIMK U MPEOOpa30BaHUIO 3HAHWH, BUIBI JCATCIHBHOCTH
M0 TIOJYYCHHIO HOBOTO 3HAHUS W MPUMEHEHWIO 3HAHWU B PA3JMYHBIX YUEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsX, CBI3aHHBIX C XUMueu. B
IporpaMMe 10 XUMHHU IIPEAMETHBIE PE3YJbTAaThl IPEACTABJIEHBI 110 TOAaM
VU3yYECHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUSI Kypca «OpraHudeckass XuMHUS»
OTpaXaloT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAUYEHUM OPraHUYEeCKOU
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ pojH B 00eCTeYeHUH YCTOWYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEUICHUH MPOOJIEM SKOJIOTHUECKOM, SHEPreTUIECKON U



MUIIEBONH 0€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUN HOBBIX MaTEpHAIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecneueHnn pPaMOHAIBHOIO
IPUPOAOIIOIB30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYyJIbTYpbl
YeJoBeKa, a TakKXKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHYECKUX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAral0IINE MOHITHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAs
obOoyiouka aroma, S-, P-, O-aTroMHBIE OpOWTAM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSI aToma, THOpUIu3alMs aTOMHBIX OpOWTalield, HOH, MOJEKYya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIECHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIUMOHATbHAS
rpynmna, pajadkall, CTPYKTypHble (QopMyibl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), HM30MEPHsS CTPYKTypHas U MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAs), HM30MEPBI, TOMOJIOTMYECKHI psi, TOMOJIOTH, YIJIEBOJOPOJIBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHUYECKHE COEOUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS; TEOPUU, 3aKOHBI
(nepuoguueckuit 3axkoH JI. M. MenneneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHEHUS
W TpeBpalieHus] DHEPrUu TMPU XHUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SA3BIK XMMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEXKAIIHE B OCHOBE
MOHWMAHUSI TPUYMHHOCTU M CUCTEMHOCTA XUMHUUYECKUX SIBICHUM; MPE/ICTaBIICHUS
0 MEXaHM3MaX XUMHUYECKUX peakIui, TEePMOJMHAMUYECKUX W KHUHETUYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHHUS, O B3aUMHOM BJIMSIHUA aTOMOB M TPYII aTOMOB
B MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opuentantsl | u Il pona);
(pakTONIOTHYECKUE CBEICHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH U O€30IacHOM
MCIIOJIb30BAaHUM BAXXKHEMIIMX OPraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU
NEATEIbHOCTH  4YEJIOBEKa, OOMMX  HAy4YHbIX MNPUHIUOAX  XUMHYECKOTO
MIPOM3BOJICTBA (HA MpUMEpE MPOU3BOICTBA METaHOJa, IepepadoTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIC MPU3HAKU TOHSITHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
ONMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCANHEHUM;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX W CKEJIETHBIX) (hOPMYIT OPTaHUIECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHHS] XMMUYECKUX PEAKIUN M PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUAd  IMOCPEACTBOM  COCTaBIICHUSA
AIIEKTPOHHOTO OallaHca »3TUX peakuui, peakuuid HOHHOTO OOMeHa MyTEéM
COCTABJICHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUMN;



M3TOTaBIIMBATh MOJIEIN MOJIEKYJI OPraHUYECKHX BEIIECTB ISl UILTFOCTpalUU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHUYeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K OINpeaeIEHHOMY
KJIacCy/Tpynne COeAMHEHWM, JaBaTb WM Ha3BaHHUS MO CHUCTEMAaTHYECKOU
HoMeHknatype (IUPAC) u npuBOIUTH TpUBHAIBHBIE Ha3BaHUsS JJISI OTAECIBHBIX
MPEJCTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, alleTUJIEH, TOJIYOJ, TIIUILEPHUH,
ATUWICHTJUKOIb, (EeHON, (QOopManbIeru, aueTanblIeruji, aieToH, MypaBbUHas
KHUCIIOTa, YKCYCHAsl KUCIIOTa, CTE€apUHOBAs, OJICMHOBAs, TAIbMUTHHOBASI KUCIIOTHI,
[VIMIMH, aJaHuH, MallbTo3a, (PyKTO3a, aHWIMH, JUBUHUI, U3OMNPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPENENATh BUJI XUMHYECKOM CBSI3U B
OpraHUYEeCKUX COCIMHECHMSIX (KOBAJICHTHAasT W WOHHAas CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHUPOBAHHOCTh yMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. bytnepoBa /s 00bICHEHHUSI 3aBUCUMOCTU CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapaKTepu3oBaThb  COCTaB, CTPOECHUE,
dbu3uYecKkre M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEIACTABUTENICH pa3IMUYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMCHOB,
AQJKUHOB, apOMAaTUYECKUX YIJIEBOJAOPOAOB, CIUPTOB, ajbJErUAOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTHIX U CIOKHBIX 3(UPOB, JKUPOB, HUTPOCOSAUHEHHUIN U
aMUHOB, aMHUHOKHCJIOT, OEJIKOB, yTJEBOJOB (MOHO-, IHU- U TOJUCAXapHUIOB),
WUTIOCTPUPOBATh ~ T'E€HETUYECKYI0  CBA3b  MEXKIYy HHUMH  YPaBHCHUSIMHU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIMHd C UCIOIb30BaHUEM CTPYKTYPHBIX
dopmyu;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIIOCOOHOCTH OPTraHUYECKUX COCAMHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U TT-CBSI3M), B3AMMHOTO BIIMSIHUSI aTOMOB
Y TPYI aTOMOB B MOJIEKYyJax;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTJIIEBOOPOTHOIO
Coipbs (He(Th, TPUPOAHBIN Ta3, Yrojb), CIOCOOBI ero mnepepaboTKu u
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB IMepepaboTKH;

c(hOpPMHUPOBAHHOCTh BIIQJICHUS CHCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METOJaX TO3HAHUS — HAONIOACHUH, U3MEPECHUH, MOJICITUPOBAHUH, IKCIICPUMEHTE
(peanbHOM M MBICIEGHHOM) U YMEHHUSI IPUMEHSITh 3TH 3HAHUS;

chOpMHPOBAHHOCTh YMEHHUS MPUMEHSITh OCHOBHBIE ornepanuu
MBICIUTEIIEHON JESTENHHOCTH — aHAJIW3 M CUHTE3, CpaBHEHHE, 0000IIeHME,



CHUCTEMAaTHU3AIINIO, BBIABICHUE MPUUYUHHO-CIEACTBEHHBIX CBSI3€U — JUIsl U3YUYEHUS
CBOICTB BEILIECTB U XUMUYECKUX PEAKIIUA;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSMU U TIPEJCTABICHUSIMU IAPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB IS
0oJiee OCO3HAHHOTO TIOHMMAHMS CYIIHOCTH MAaTEpHAIBHOTO €IMHCTBA MHDa,
WCIIOJB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUHU 71 OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOAY;

chOpPMUPOBAHHOCTh YMEHHMM: TIPOBOJUTH PaCUEThl 10 XHUMHYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMUYECKUX PEAKIUM C MCIOIb30BaHUEM (PU3MUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEHIECTBA MO HM3BECTHBIM MACCOBBIM JOJISIM XUMHYECKUX 3JIEMEHTOB,
POJYKTaM CropaHus, IIIOTHOCTU Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHAJIU3UPOBATH U OIEHUBATH
C TO3UIMH  HSKOJIOTUYECKOW  O€30MacHOCTHM  MOCHEACTBHS  OBITOBOM U
MPOU3BOJICTBEHHON JESATEIbHOCTU YEJOBEKa, CBSI3aHHOM ¢  mepepaboTKoi
BEIIIECTB, UCMOJIb30BATh MOJYYEHHbIE 3HAHUS VISl IPUHSTUSL TPAMOTHBIX pPEIICHUM
po0JieM B CUTYalUsIX, CBSI3aHHBIX C XUMUEIH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IIJIAHUPOBATh M TIPOBOJIUTH
XUMUYECKUN DJKCIEPUMEHT (MOJYyYeHUE U U3YYEHHE CBOMCTB OpPraHUYECKHUX
BEIIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJAOB PA3JIMUYHBIX KJIACCOB U
KHCJIIOPOJICOJEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lady MO PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOIIOJEHUEM IIPABUII
O6e3omacHOro oOpalieHusi ¢ BeHeCTBaMU M JaOOpaTOPHBIM 000PYIOBaHUEM,
dbopMyIUpoBaTh 1I€JIb HUCCIEIOBAaHMS, TMPEJACTABISAT, B pa3IudyHou (popme
pEe3yJIbTAThl IKCIEPUMEHTA, AHATU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBUJIa DKOJIOTHYECKH IeJIeCO00pPa3HOTO MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B ILEISAX COXPAHEHMS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
IIPUPOTHOM CpENbl U JOCTUKEHUS €€ YCTOUYMBOTO PA3BUTHUS;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOIO JACHCTBHUS HAa KUBBIE OPraHU3MBI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC) nokazarens [1K;

aHAJM3UPOBATh I1€JECO00PA3HOCTh NMPUMEHEHUS OPTaHMYECKHUX BEIIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOYKU 3PEHUSI COOTHOILICHUS PUCK-TIOJIb34;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIICCTBIATh II€JICHANPABICHHBIN TMOUCK
XUMUYECKON MHGOPMAITIH B PA3TUIHBIX UCTOYHUKAX (Hay4YHas U y9eOHO-HAyJHAS
JUTepaTypa, CpelcTBa MaccoBoil nHpopmanuu, UHTEpHET U Apyrue), KpUTUIECKH
aHATM3UPOBATh XMMHUUYECKYI0 MH(POPMAIHIO, TIepepadaThiBaTh €€ W MCIOIb30BaTh
B COOTBETCTBHUU C TTOCTaBJICHHON Y4eOHOM 3a/1auei.



11 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMHUSD» OTPAXKAIOT:

c(OpPMHPOBAHHOCTh TIPEJCTABICHUN: O MAaTepUaTLHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBJICHUM NPUPOJBI, O MECTE W 3HAYCHHUH
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK M €€ poJid B O0ECHEYEHUH YCTONYHBOTO
pPa3BUTHS, B PEIICHUH MPOOJEM 3KOJIOTHMUECKOW, DHEPTreTUYECKON M THUIICBOM
0€30MacHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JaHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX
HUCTOYHUKOB SHEPTUU, B OOECIEUEHHH PAIIMOHAILHOTO MPUPOJONOJIb30BAHUS, B
(GbopMHpPOBAaHMKM MHPOBO33PEHHUSI W OOIIEH KyJIbTypbl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOMN
cpene;

BJIAJICHUEC  CUCTEMOM  XMMHUYECKHX  3HAHWUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATralOIIME MOHATHS — XWUMHYECKHH DJJEMEHT, arToM, SApPO aroma,
M30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHMSI aToma, THOpHAM3alus aTOMHBIX opOuTaned, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, JJIEKTPOOTPUUATEIBHOCTh, CTEIIEHb  OKHCIICHUS,
XUMUYECKasi CBs3b (KOBaJ€HTHAs, WOHHAs, METaJUIMYecKasi, BOJOPOIHAs),
KPUCTAJUIMYECKAs pEIIETKA, XUMHUYECKas pEeaKlHs, PacTBOp, 3JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTUYECKAS JUCCOLMALUSA, CTEIEeHb JIHUCCOLMALINH,
BOJOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOM 3]deKT
XUMHUYECKON PEAKIINH, CKOPOCTh XUMUYECKON PEAKIINU, XUMUUYECKOE PAaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS DJIEKTPOIUTHYECKOU NMCCOLMAIUU, MEPUOTUYECKUI
3akoH JI.11. MenzaeneeBa, 3aKOH COXpaHEHUsI MaCChl BELIECTB, 3aKOH COXPAHEHHUS U
IIPEBPAILCHUS SHEPTUM MPU XUMUYECKUX PEAKIUAX, 3aKOH IMMOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK
XMMHHM, MHUPOBO33PCHUYECKUE 3HAHUA, JIEXKAIIME B OCHOBE IOHUMAHMS
NPUYMHHOCTA M CHUCTEMHOCTHM  XHMMHWYECKUX  SBJICHHI;  COBPEMEHHBIE
MPEJICTABICHUSI O CTPOCHHMM BENIECTBA HA ATOMHOM, HOHHO-MOJEKYJISIPHOM U
HAJIMOJIEKYJIIPHOM ~ YPOBHSIX; MPEACTABICHUS O MEXAHU3MAaX XHMHUYECKUX
peaKkuMii, TEPMOAUHAMUYECKMX W  KUHETHYECKMX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XMMHUYECKOM PaBHOBECHHU, PACTBOPAX U JUCIEPCHBIX CUCTEMaX;
(akToIOTMYECKHUE CBEJCHMSI O CBOMCTBaX, COCTaBe, MOJYYEHUU U O€30MacCHOM
WCIIOJIb30BAaHUN BAXXKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
JESTETPHOCTH  YeJOBeKa, OOIMUX  HAYYHBIX  MPUHIUIAX  XHUMHYECKOTO
IPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUU: BBIABISTH XapPaKTEPHBIE MPHU3HAKH TOHSITHM,
YCTaHABJIMBATh X B3aUMOCBS3b, WCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS IPU
ONMCAaHUH HEOPTraHWYECKUX BEIECTB U UX MPEBPALICHU;



c(OPMUPOBAHHOCTh YMEHHS MCIIOJIB30BATh XUMHUYECKYIO CHUMBOJIMKY MJIs
coctaBieHUs: (GOpMylT BEUIECTB M  YpaBHEHUH  XHMMHUYECKUX  PpEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u tpuBnanbHble Ha3BaHUS OTIEIbHBIX
BEIECTB;

c(pOpMUPOBAHHOCTh YMEHUS OIPENEIATh BaJIECHTHOCTh U CTEIIEHb OKUCIICHMUS
XUMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BUJ XMMHUECKON CBSI3U (KOBaJECHTHA,
MOHHAs, METAJUIMYECKas, BOJOPOAHAs), THUIl KPUCTAIMYECKOM PpELIETKU
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BHJIa XMUMHUYECKOM CBSI3M W TUINA KPUCTAUIMYECKOM PpEIIETKH, OOMEHHBIM U
JOHOPHO-aKIENTOPHBII MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

C(OPMUPOBAHHOCTb ~ yYMEHUH:  KJIacCU(PUIMPOBATh:  HEOPraHUYECKHE
BEIIECTBA 110 UX COCTAaBY, XUMUYECKUE PEAKIIMU 10 PA3JIMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(P(PEKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHCIEHUS D3JIEMEHTOB, OOpPAaTMMOCTH, YYacTHIO KaTajau3aropa u
ApPYTUE); CAMOCTOATEIBHO BBIOMPATh OCHOBAHUS U KPUTEPUU JUIs KilacCU(UKALUU
U3y4aeMbIX BELIECTB U XMMUYECKUX PEAKIIMIA;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKoHa /I,
N. MenaeneeBa u JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XWMHYECKUX OJJIEMEHTOB IIE€PBOIO—YETBEPTOrO IEPUOJIOB
Ilepnogmueckoit cucremel .M. Menneneesa, ncnosbp3ysi NOHATHS
«IHEPTeTHUYECKHE YPOBHHY», «IHEPreTUYECKUE MOIAYPOBHH», «S-, P-, O-aToMHbIC
opOUTanM», «OCHOBHOE M BO30YKIEHHOE HHEPreTHUYECKUE COCTOSIHUSI aToMay;
OOBACHSATh 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HX
coeauHeHnd 1o mnepuogaMm U rpynmnaMm llepmommueckon cucremsr . .
MeHnpneneeBa, BaJEHTHBIE BO3MOKHOCTH aTOMOB JJIEMEHTOB HAa OCHOBE CTPOEHUS
WX JIEKTPOHHBIX 000JIOYECK;

c(OPMUPOBAHHOCTh ~YMEHMN: XapakTepu3oBaTh (OMUCHIBaTh) OOIIME
XUMHAYECKHME  CBOMCTBA  BEUIECTB  PA3JMYHBIX  KJIacCOB,  IMOATBEPKIAAThH
CYILIECTBOBAHUE TEHETUYECKOW CBSA3M ME¥KJY HEOPraHMYECKHMH BEIECTBAMHU C
ITIOMOUIBI0 YPABHEHUM COOTBETCTBYIOLIMX XUMHUUYECKUX PEAKLINN;

C(OPMUPOBAHHOCTh ~YMEHHUSI PAacKpbIBaTh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ATUX pEeaKUMi; peakuuid HOHHOro OoOMEHa IyTEM COCTaBJIEHUS HX IOJIHBIX U
COKPAIlIEHHBIX  HMOHHBIX  ypPaBHEHWH;  pEaKUWi  TUAPOJIM3A;  pEaKuu
KOMIUIEKCO0Opa3oBanus (Ha MpUMepe TUAPOKCOKOMIIEKCOB IIMHKA U aJTIOMUHUS);



cOPMHPOBAHHOCT, YMEHHUS OOBSCHATh 3aKOHOMEPHOCTH MPOTECKAHUS
XUMUYECKUX PEAKIUUA € Y4€TOM HX HHEPreTHUYECKUX XapaKTEPUCTUK, XapaKTep
U3MEHEHHUS CKOPOCTH XHMMHMUYECKOW pEeaKIMu B 3aBUCHUMOCTH OT pa3JIMYHBIX
(bakToOpoB, a TaKXKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS TI0]1 BIUSIHUEM
BHeIIHUX Bo3aeicTBui (mpunuun Jle [larense);

chOpPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaThb XHMHUUYECKHE PEaKIuH,
JeXallhie B OCHOBE NMPOMBINUICHHOIO MOJIYYEHHS] CEpHOM KHCIIOTBhI, aMMHaKa,
oOmye HaydHble MPUHIMUIB XUMHUYECKUX MPOU3BOJICTB; I€I€CO00pa3HOCTD
NPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHUS COOTHOLIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHUM O MeToAax HayYHOTO
MO3HAHUA SIBJICHUM NpUpOAbl — HaOII0IeHUe, W3MEPEHHE, MOJECIUPOBAHUE,
AKCIIEPUMEHT (peajbHbI U MBICIICHHBIN ), HICIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MIPU SKCIEPUMEHTAILHOM UCCIEIOBAHUU BEILIECTB
U s OOBSICHEHUS XUMHUYECKUX SBJIICHHM, HWMEIOIIUX MECTO B TMPUPOJE,
MPAKTUYECKOMN AEATEIbHOCTU YEJI0BEKA U B IOBCETHEBHOM )KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUSIMU U TPEACTABICHUSAMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00Jiee 0CO3HAHHOTO MOHUMAaHHUS MAaTEPUAILHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHUS MPOBOAUTH PACUETHI: C MCIOJb30BAaHUEM
MOHSATUN «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJISIPHAsT KOHLIEHTPALUS»;
MaccChl BEIIeCTBa WK 00BbEMA Ta3a MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaccCe
Wi 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro s dexra
peaklMK; 3HA4YC€HHUs] BOJOPOJHOIO TOKA3aTelNsi PACTBOPOB KHUCJIOT M LIEIOYEH ¢
M3BECTHOW CTEIMEHbIO AUCCOIMALUM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOJIYKTa PEAKIMU, €CIU OJHO W3 MCXOJHBIX BEUIECTB JAHO B BHUJIE PacTBOpa C
OTIpeICIEHHOM MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WIIM JIAaHO B M30BITKE
(MMeeT TpUMeEcH); MOJM BBIXOAA MPOAYKTA PEAKIUH; OOBEMHBIX OTHOIICHUN
ra3os;

c(OpPMHPOBAHHOCTh YMEHUH: CaMOCTOSITENBHO IUIAHUPOBATh W IMPOBOJUTH
XUMUYECKUNA  JIKCIIEPUMEHT  (MPOBEJACHUE  peakluii  HOHHOTO  OOMEHa,
MTOATBEPKAECHNE KAYECTBEHHOI'O COCTaBa HEOPTAHMUYECKUX BEILECTB, ONPEICICHHE
Cpelbl PpacTBOPOB BEHIECTB C IMOMOUIbI0 HHIMKATOPOB, H3YyYEHUE BIUSHUS
paznuyHbBIX  (PAKTOPOB HA CKOPOCTb XUMHUYECKOM  peakluuu, pelieHue
AKCIIEPUMEHTANBHBIX 3a7ad 1o TemaM «Mertamibey U «Hemeramis») c
coOJII0ICHUEM TpaBMJl 0€30MacHOr0 OOpallleHUs C BEIECTBAMHU M JIa0OpaTOPHBIM
oOopynoBaHueM, (GOpMyIUpOBaTh I1€lb HCCIENOBAaHUS, MPEACTABIATH B
paznuyHoOil dopMe pe3ysbTaThl HKCIEPUMEHTA, aHAJTU3UPOBATH U OLIEHUBATh UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHHI: COOJI0IATh MPaBUJIa TOJIb30BAHUSI XHMHUYIECKOM
mocyol ¥ jabopaTopHBIM 000pyIOBaHWEM, OOpaIleHUs C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIUSMU MO BBIOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OTMBITOB, JKOJOTHYECKH LEIeCO00pa3HOTro TMOBEJAEHUsI B OBITY W TPYAOBOU
JEATEIIbHOCTU B LIEJISIX COXPAHEHHSI CBOETO 3JI0POBBS, OKPYKAIOLIEH MPUPOTHON
cpeAabl U JIOCTMXKEHUSI €€ YCTOMYMBOTO pa3BUTHUSA, OCO3HABAaTh OIMACHOCTH
TOKCHUYECKOTO JIEUCTBUSI HA YKHUBBIE OPraHU3MBbI ONPEACIEHHBIX HEOPTraHWUYECKUX
BEILIECTB, MOHUMAs cMbIci noka3arens [IJIK;

cOPMHPOBAHHOCTh YMEHHUN: OCYHIECTBIATH ILI€JICHANIPABICHHBIM TOUCK
XUMUYECKON MH(GOPMAITUHN B PA3TNIHBIX UCTOYHHUKAX (HaydHas U y4eOHO-HayqIHAs
JuTEpaTypa, CpeacTBa MaccoBOM MH(popMaunu, IHTEpHET U Ipyrue), KpUTUYECKH
aHAIM3UPOBATh XUMHUUYECKYI0 MH(GOpMAIINIO, TIepepadaThiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHH C IMOCTABICHHON yueOHO 3aaueil.



TEMATHYECKOE IINTAHUPOBAHMUE
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pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBbI OPraHUYECKOH XUMUM
- Bnanenue MOHATUAMHU: | Y CTHBIA OIIPOC;
OCHOBHOE 51 BO30yk1€HHOE | - TCCTHPOBAaHHUE
COCTOSIHMSL aroma, rubpuansanus | 1O THILY EID
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IIpenmer opraHn4ecKo XUMHU.

Teopus ctpoeHus
OPraHMYECKUX COCTMHEHUM A.
M. bytnepoBa
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aTOMHBIX oOpOuTaseul, yrieposu-

HBIH  cKeneT, (QyHKIUOHAJIbHAS
rpynmna, paaukai, CTPYKTypHBIC
dhopMmybl (pa3BEPHYTHIC, COKpa-
NIEHHBIC, CKEJICTHBIC), M30MEpHs
CTPYKTypHasT ¥  TPOCTPAHCT-
BeHHas (TeoMeTpuyeckas, ONTH-
YyecKasi), U30MepHhI;

- WMeThb TpEACTaBICHUE O
B3aMMHOM BIHMSHUH aTOMOB U
rpyII

(MHOYKTUBHBIA W ME30MEPHBII

aTOMOB B MOJICKYJIaX

a¢pdextrr, opuentanter | wu |l

pona);

- cOpMHUPOBAHHOCTh yMEHHUS

OIIpCaACIATh BHU XUMHYECKOU



https://lesson.edu.ru/04/10
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CBA3HU B OpPraHn4€CKux

COCIMHEHUSX (O- U T-CBSI3b)

Nroro mo pazneny 8

Paznen 2. YriaeBoaopoanbl
- Bragenne IIOHSTHEM | YCTHBIN OIpOC;
YTJICBOJIOPO/IBI, - TECTUPOBAHHUE
- copMHUpOBaHHOCTH  yMeHmii | 1O THIy EI'D

51 IIpenenbHbBIE YTIEBOLOPOIBI — 5 https://lesson.e | xapakTepu3oBaTh COCTaB,

" | anKaHbl, IMKIOAIKAHEI du.ru/04/10 CTpOCHUE, duznueckue u

XUMUYECKHE CBOMCTBA THITUYHBIX
MpeCcTaBUTENeH aJIKaHOB, IIUKIIO-
aJTKaHOB
copMupoBaHHOCTH yMEHUH | YCTHBIH OIpoC;
XapaxkTepu3oBaThb cocras, | - TECTHpOBaHUE
CTpPOCHHE, (busnyeckue p | 1o Ty EIO;
XUMHYECKHE CBOMCTBA TMIMHMYHBIX | ~ NPAKTHUCCKAd
npeacTaBuTeNnen ankeHos, | P abora
AIKaJIMEHOB, AIIKUHOB;
- c(hOopMHpPOBAaHHOCTH BIIAJICHUS

- HenpeesHEe YEICBOIOPOIEL " hitos-//lesson e | CACTEMO 3HAHHIH O €CTECTBEHHO-

AJIKCHbI, aJIKaJUCHbI, AJIKUHBbI

du.ru/04/10

HAay4YHBIX METOJaxX TMO3HAaHUS —
HaOII0IeHNH, U3MEPEHUH,
MOJICTUPOBAHUH, OIKCIICPUMCHTE
(peanbHOM W  MBICICHHOM) |
YMEHHS IPUMECHSTh 3TH 3HAHUS;

- U3rOTaBIIMBATh MOJIEITH MOJICKY T
OpPraHMYeCKNX  BEIIECTB  JUIA
WUTIOCTPAIUU UX XUMUYECKOTO U

OPOCTPAaHCTBCHHOI'O CTPOCHUA



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

2.3

ApoMaTHyecKHe yIieBoI0POIbI
(apensr)

https://lesson.e
du.ru/04/10

chopMupoOBaHHOCTH YMEHUH
XapaKTEePU30BaTh COCTaB,
CTpOCHUE, (busnueckue "
XUMHUYECKHE CBOMCTBA TUIMYHBIX

MpEICTABUTENEH apEHOB

YcTHBIM ompoc;
- TECTUPOBaHUE
mo tuny EI'D

2.4

[IpupoHbIE NCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepaboTka

https://lesson.e
du.ru/04/10

- c(OpMHUPOBAHHOCTb YMEHHUS
XapaKTepu30BaTh HCTOYHUKHU
YIJIEBOJAOPOIHOTO CHIPbs (HE(PTH,
OPUPOJHBIN a3, yroiyb), CHOCOOBI
ero nepepadoTKH U MPAKTUISCKOE
MpUMEHEHHUE TMPOIYyKTOB Tepepa-
OOTKH;

- cOpMHUPOBAHHOCTh YMCHUU:
MPOTHO3UPOBATh, AHAIU3UPOBATH
u OIICHUBATh c MMO3UITNH
DKOJIOTHYECKOM 0€30IMacHOCTH
MOCIICACTBHUS OBITOBOM u
MPOU3BOJICTBEHHON JCSTEILHOCTH
YyeJIOBEKA, CBSI3aHHOM c
nepepadoTKOM BEIIECTB,
HCIIOJIb30BaTh MOJTy4YeHHbBIE
3HAHMUS JJIs] TPUHATHS TPAMOTHBIX
peleHuit mpoOjieM B CUTyalHsIX,
CBSI3aHHBIX C XUMHUEH

Y cTHBIN ompoc;

- TECTUPOBaHUE

o tumy EI'D;

- CaMOCTOATEIb-
Has paboTa

2.5

lNanorennpown3BogHbIE
yIJIEBOJOPOIOB

https://lesson.e
du.ru/04/10

cthopmMupoBaHHOCTH YMEHUH
XapaKTEePU30BaTh COCTaB,
CTpOCHHUE, (dbusnueckue u
XUMUYECKHE CBOWCTBA THITUYHBIX
MpeACTaBUTENCH TallOreHIPOU3-

YcTHBI o1poc;
- TECTUPOBaHUE
no tuny EI'D



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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BOJHBIX YIJIEBOJIOPOJOB

Hroro no pazneny

35

Paznen 3. Kuciopojacoaep:kamnue opraHnyecKue COeIHHEHUsI

3.1 | Couprsl. denon

11

https://lesson.e
du.ru/04/10

- ¢chOpMHUPOBAHHOCTh YMEHUU

XapaKTepu30BaTh COCTaB,
CTpOEHHUE, dbuszndeckue u
XUMHYECKHE CBOMCTBA THUIUYHBIX
IIpeCcTaBuTeNen CIIUPTOB,
(heHouoB;

- OCO3HAaBaTh ONaCHOCTh

TOKCHYECKOT'0O JICUCTBHUS Ha
JKUBBIC OpraHu3MBbl
onpeIeIEHHBIX OPTaHUYECKUX
BEIIIECTB, IMOHUMast CMBICT
nokazarens [1JIK;

- a”anu3upoBaTh I1erIecoolpas-
HOCTh TNPUMEHEHHUS OPraHUYEeCKUX
BEIIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOYKH 3pPCHHS
COOTHOIIIEHUS PUCK-TIOJIb3a

YcTHBI o1poc;
- TECTUPOBaHHE
mo tuny EI'D;

- IPaKTUYECKast
paborta

3.2 aJIbJACTUABI 1 KETOHBI.

Kap6oHoBBIE KHCIIOTBHI.
Crnosxubie 3¢upsl. Kupsl

KapOonunbHbIE COeIMHEHUS:

21

https://lesson.e
du.ru/04/10

chopMupoBaHHOCTH YMEHUH
XapaKTepu30BaTh COCTaB,
CTpOCHHUE, ¢dbusnueckue u
XUMUYECKHE CBONCTBA TUIMYHBIX
NIpEeACTaBUTENIEH pasIn4HbIX

KJIACCOB OpPTraHNYCCKUX BCIICCTB

YcTHBI onpoc;
- TECTUPOBaHHE
no tuny EI'D;

- IPaKTHYECcKast
pabora

3.3 | YrueBoasl

https://lesson.e
du.ru/04/10

cthopMupoBaHHOCTH YMEHUH
XapaKTepu30BaTh COCTaB,
CTpOEHHUE, uszmueckue u

YcTHBI o1poc;
- TECTUPOBaHUE
no tuny EI'D
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XUMHYECKUE CBOMCTBA THITUUYHBIX

MPEICTAaBUTEIIEH YTIIEBOJOB

Hroro no pazneny

41

Pa3nen 4. AzoTcoaep:kaiiye opraHu4ecKue co

CANHCHUSA

https://lesson.e

chopMupoOBaHHOCTH YMEHUH
XapaKTEepU30BaTh COCTaB,
CTpOEHHUE, buszmyeckue u

XUMHYECKHE CBOMCTBA TUIINYHBIX

IIpeCcTaBuTeNen pa3IuYHBIX

YcTHBIM ompoc;
- TECTHPOBaHHE
no tuny EI'D;

- TIpaKTHUYecKas
paborta

4.1 | Amusbl. AMUHOKUCIOTHL. benku 12 1 du.ru/04/10 KJIACCOB OPTaHUYECKUX BEILECTB;
I WUIIOCTPUPOBATh TE€HETUYECKYIO

CBSI3b MEXAYy HUMH YPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHYECKUX
pe€akuuii ¢ MCIOJIb30BaHUEM
CTPYKTYPHBIX (hopmyi1

Uroro no pazneny 12

Pa3nen 5. BoicokomoJiekyasipHble COeIMHEHUs
- chopMHpPOBAaHHOCTh yMEHHH | ¥YCTHBIH OIIPOC;
XapaKTepu3oBaTh cocras, | - TECTUPDOBaHUC
CTpOEHHUE, (busnyeckue u | 1o Ty EID;
XHUMHYECKHE CBOWCTBA THUITHUHBIX |  PAKTHHICCKA

pabota

5.1

BricokoMonekynsipHbie

COeIMHEHUSI

https://lesson.e
du.ru/04/10

MPEJICTABUTENIEH BBICOKOMOJIEKY-
JIAPHBIX COCIUHEHN;

- c(opMUPOBAaHHOCTh MpPEACTAB-
JEHUU: O MECT€ U 3HAa4YCHUHU
OPraHM4eCKOM XUMHUHU B CUCTEME
€CTECTBEHHBIX HayK U €€ POJIU B
o0OecrneyeHn yCTOMYMBOrO pas-
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BHUTHS 4YEJIOBEYECTBA B pELICHUU
po0JIeM 3KOJIOTHYECKOH, YHepre-
TUYECKOW U muIueBoil Oe3omac-
HOCTH, B Pa3BUTUU MEIHIIHMHBI,
CO3JJaHMU HOBBIX MaTepHUaJoB,
HOBBIX HCTOYHHUKOB DHEpPrUH, B
obecrieueHr N panroHAITBEHOTO
MPUPOAOIOIBb30BaHUs, B (POpPMU-
pPOBAaHMH  MHUPOBO33PEHUS u
oOmeld KyJabTypbl 4YeJOBEeKa, a
TaK)Xe 3KOJIOrHYecKH 00OCHOBAH-
HOTO OTHOIICHUSI K CBOEMY
3I0POBBIO U IPUPOIHOM cpenie;

- c(hOpMHUPOBAHHOCTb YMEHMII:
OCYIIECTBIIATH  LIE€JIEHAIPaBJICH-
HBIN TIOUCK XUMHUYECKOMN
uHpopManuu B Pa3IUYHBIX
MCTOYHUKAX (HaydHas W y4eOHO-
Hay4dHas JIUTepaTypa, CpeAcTBa
MaccoBoil wmHpopmanuu, HHTEp-
HET W JIpyrue), KpPUTHYECKH
aHAJIN3UPOBATH XUMHYECKYIO
uH(popmaluoo, mnepepadbaTrsBaTh
€€ M WHCIOJb30BaThb B COOTBET-
CTBUHM C TIOCTaBIICHHOW y4eOHOI
3ajaueii;

- c(hOpMUPOBAaHHOCTh YMEHHIA:
NPOBOJUTH pacyérsl o
XUMHYECKUM dhopmynam u

YpPaBHCHUAM XUMHNYCCKUX




peakuuii ¢  HCIOJb30BaHUEM
¢busnueckux BenM4YMH  (Macca,
00BEM rasos, KOJIHUYECTBO
BEIISCTBA),  XapaKTEPHU3YIOIIUX
BEIIECTBA C  KOJUYECTBEHHOU

CTOpPOHBI: pacyd€Thl o
HaXO0XJICHUIO XAMHYECKON
hopMyb BEIIleCTBA o

U3BECTHBIM  MAacCCOBBIM  JOJISIM
XUMUYECKHUX 3JIEMEHTOB,
HOPOAYKTaM CTOPaHHUs, IJIOTHOCTH
ra3o00pa3HbIX BEIIECTB;

- c(OpPMHPOBAHHOCTb YMEHHIA:
yCTaHABIMBATh MPHHAJIC)KHOCTH
U3yYEeHHBIX OpraHUYecKuX
BEIIECTB IO HX COCTaBy U
CTPOCHHIO K  OIpENeIEHHOMY
KJ1accy/Tpyrinme COCMHEHHIA,
JaBaTh MM~ Ha3BaHUSA 1O
CHUCTEMAaTHYECKOW HOMEHKJIIAaType
(IUPAC) u PUBOIUTh
TPUBHAJIGHBIE  Ha3BaHUS  JUISA
OTIEIBHBIX Ipe/ICTaBUTENeH

OpraHN4YCCKHUX BCHICCTB

Hroro no paszneny

OBUIEE KOJIMYECTBO YACOB
1O [TPOTPAMME

102




11 KJIACC

KoaunuecTBO 9acoB DJIeKTPOHHBIE
HaunmeHnoBaHue pa3nesioB M TeEM (mudponsbie)
Ne i/l Konrpoabubie | Ilpakruyeckue
MPOrpaMMablI Bceero o0pa3zoBaTejbHbIE
PadoThI PpadoThI
pecypchbl
Pasnen 1. TeopeTndeckne OCHOBBI XUMHUU
Ctpoenne atoma. Ileprogmdeckuii 3akoH
1.1 u [leproauueckas cuCTeMa XMMHYECKHX 9 https://lesson.edu.ru/04/11
aneMmeHTOB /[l. 1. Menneneera
C .M 0
1.2 TPOCHHE BetecTRa. WAHOro0bpasHe 11 1 https://lesson.edu.ru/04/11
BEIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3 https://lesson.edu.ru/04/11
Hroro no pasneny 39
Paznen 2. Heoprannyeckasi XuMusi
2.1 Hewmerasisr 31 1 https://lesson.edu.ru/04/11
2.2 MerTasl 23 1 https://lesson.edu.ru/04/11
HTtoro no pazaeny 54
Pasgea 3. XuMus ¥ KU3Hb
M . X
3.1 CTOABL HOSHAMIDLE XHMIIL AMMIBLH 9 https://lesson.edu.ru/04/11
KU3Hb
Hroro o paznemy 9
OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 4 8
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