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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no yueOHOMY Kypcy «PellleHre pacyeTHbIX 3a7a4 10 XUMUM)
Ha YpOBHE CpeAaHero ooOmero oOpa3oBaHUs pa3padoTaHa Ha OCHOBE
@®enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «OO0 o0pa3oBaHuM B
Poccuiickoii ®enepanumn», TpeOOBaHUN K pe3ybTaTaM OCBOEHUS (eAepaibHON
oOpazoBarenbHO MporpamMmsel cpeaHero oodmiero oopaszopanus (DPOII COO),
npencTaBlieHHbIX B DefepallbHOM TOCYIapCTBEHHOM  00pa3oBaTeIbHOM
crangapte COO, c yuérom Konuenuuu mnpenomaBaHus Y4eOHOTO IpeaMeTra
«Xumus» B oOpa3zoBarenbHbIX opraHuzanusx Poccuiickoit ®enepanuu,
peanu3yrouMx OCHOBHbIE OO0pa3oBaTelbHbIE MPOrpaMMbl, U OCHOBHBIX
nonoxeHnt «Ctparerun pa3Buths Bocrutanus B Poccuiickorn denepanuu Ha
nepuon a0 2025 roxa» (Pacnopsiokenne IIpaBurensctBa PO ot 29.05. 2015 Ne
996 - p.).

OcHOBY MOJX0JI0B K pa3paboTKe Mporpammel Kypca «Pelienrne pacyeTHbIX
3a/1ay 1o XUMHUN», K ONPECICHUIO 00IIel CTpaTeruu 00y4YeHus, BOCIIUTAHUS U
pa3BUTHs OOydaroIIUXCs CpelcTBaMu ydyeOHoro mpeamera st 10 kimaccos
YPOBHE  COCTaBWJIM KoOHUeNTyaidbHble monoxkenuss @OIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH LEJIeH, COAEp>KaHUs, PE3yJbTaToB OOy4YeHUs W
TpeOOBaHU K YPOBHIO MOATOTOBKH BBITYCKHUKOB K EI'D.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMHU
o011eo0pa3oBaTeIbHON OpraHU3alluY, SIBISETCS HEOThEMJIEMON 4YacThiOo HX
o0pa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIMM JTAlOM peaju3aldd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XMMHYECKOTro 0O0pa3oBaHUs. OTH IEHHOCTH KAacaroTCs
MO3HAHUSI 3aKOHOB TPHUPOBI, (OPMUPOBAHUS MHUPOBO33PEHUS U  OOIIEH
KyJIbTYphl YEJIOBEKAa, a TaKXKe SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOJHON cpene. Peanuzyercs xuMuyeckoe oOpa3oBaHue
oOyyarommuxcsi Ha YpPOBHE CpeaHero ooOiero oOpa3oBaHUsl CPeACTBAMHU
yueOHOro mpeamMeTa «XUMHUS», COACpKAHHE U TOCTPOCHHE KOTOPOIo
oTpeseieHbl B MPOrpaMMe M0 XUMHUHU € YUETOM CHenudUKU HAYKA XUMUH, €€
3HAYCHUS B TIO3HAHUU TIPUPOJIBI U B MaTEPUATHLHOM KU3HU OOIIECTBA, a TAKKE C
yu€ToM OOIIMX 1eNed ¢ MNPUHLHUIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CHCTEeMBbI cpefaHero ooOmiero obpasoBanusi B Poccuiickoit
denepanum.

XUMHUSA KaK 3J€MEHT CUCTEMbI €CTECTBEHHBIX HayK UTpaeT 0coOyIo poiib B
COBPEMEHHOM IMBWJIM3allUM, B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOU
KyibTypbl. OHa BHOCHT CBOM BKJaad B (QOPMHUPOBAHUE PALUOHAIBHOIO



HAyYHOTO MBIIUICHUS, B CO3J]JaHUE IIEJIOCTHOTO MpPEACTaBICHUS 00
OKPYXKAIOLIEM MHUpPE KaK O €IUHCTBE MPHUPOAbI M YEIOBEKa, KOTOPOE
dbopMupyeTCsT B XMMHUHM HAa OCHOBE IIOHUMAHHUS BEIIECTBEHHOTO COCTaBa
OKPYXarOIIEro MUpa, OCO3HAHUS B3aUMOCBSI3U ME¥K]ly CTPOCHHUEM BEILIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJEWUCTBYSI C APYTMMHM €CTECTBEHHBIMHU HAayKaMH, XHUMHS
cTaja HEOThEMJIEMOM YacCThI0 MHPOBOW KYJIbTYpPbl, HECOOXOJAUMBIM YCIOBUEM
YCIEIIHOTO TPpyAa M KU3HM KaKJI0ro ujeHa oOmiectBa. COBpEeMEHHAsT XUMUS
KaKk HayKa CO3MJaTelIbHas, KaKk HAayKa BBICOKMX TEXHOJIOTHM HalpaBlicHa Ha
penieHre riao0adbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHSA 4YEJIOBEUECTBA —
CBIPbEBOM, DSHEPreTUYECKOW, MHUINEBOM, HKOJIOTHYECKON Oe30MacHOCTH H
OXPAaHbI 3I0POBBSI.

B cooTBeTcTBHMU ¢ OOIIMMH LEISIMHA U NPUHIUIIAMH CPETHEr0 OOIIEro
oOpa3oBaHus cojiep>kaHue ydeOHoro kypca «PenieHue pacdyeTHBIX 3ajad IO
XUMUU»»  OPUCHTHPOBAHO  MPEUMYIIECTBEHHO Ha  OOMICKYJIBTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOJIMMYIO MM  JUIsi  BBIpaOOTKH
MHPOBO33PEHYECKUX OPUEHTHPOB, YCIIEINIHOTO BKJIIOYCHHS B KU3Hb COLIMyMa,
MPOAOJIKEHUST 00pa30BaHUsI B  Pa3JIMUHBIX O0JacTAX, HE CBA3AHHBIX
HETIOCPEICTBEHHO C XUMHUEH.

CocraBnstomiuMu  Kypca ««PellleHre pacyeTHbIX 3ajay [0 XUMHH»)
SABJSIIOTCSL  0a3oBble Kypchl — «Opranudeckas xumus» U «OOmas wu
HEOpPraHW4eCcKasi XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUSI KOTOPBIX
ABJISIFOTCS. OCHOBBI 0230BOM HAYKHU: CUCTEMA 3HAHUU N0 HEOPTaHUYECKOW XUMUU
(c BKIIOUEGHHEM 3HAHUW U3 OOIIe XWMHUHM) W OPraHUYECKON XHUMHH.
dopMupoBaHUE JAaHHOW CHUCTEMBI 3HAHUU MPU U3YyUYEHUU Kypca oOecredyrnBaeT
BO3MOXKHOCTh PAaCCMOTPEHHSI BCETO MHOT000Opa3usi BEIIECTB HA OCHOBE OOIIUX
ITOHATHM, 3aKOHOB U TEOPUU XUMUH.

CrpykTypa comepkanusi KypcoB — «Opranndeckas xumus» u «OO0mas u
HEOpraHuveckas XuMus» cHopMupoBaHa B MpOrpaMme MO XUMHUU Ha OCHOBE
CHUCTEMHOTO TOAXO0Ja K W3Y4YEHUI0 Y4YeOHOro marepuana U O0O0yCIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM pa3BUTHUEM 3HAHUW Ha  OMNpeAeIEHHBIX
TEOPETHUUECKUX YPOBHSIX. Tak, B Kypce€ OpPraHMYECKOM XUMHUM BEUIESCTBA
paccMaTpUBaKOTCA HA YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKUX
COCMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHYECKUX M BJIECKTPOHHBIX
NpencTaBlieHuid O cTpoeHuu BemiecTB. CBeneHuss 00 M3y4aeMmblX B Kypce
BEILIECTBAaX JAlOTCS B PAa3BUTUM — OT YIJIEBOJOPOJOB JIO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX CO€IMHEHU. B Kypce opranudeckol Xumuu
MOJIy4aroT pa3BUTHE C(QOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO



oOpa3oBaHMsI TE€PBOHAYAJIbHBIE TMPEACTABICHUS O XHUMHUYECKOW CBS3H,
KJIacCU(DUKAITMOHHBIX MPU3HAKAX BELIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHUS, O XUMUYECKON PEaKIInu.

Enunas cucrema 3HaHMH O BaXKHEHINIMX BEIIECTBaX, HX COCTaBe,
CTPOCHHUH, CBOWCTBAX M NMPUMEHEHUH, a4 TAKXKE O XMMHUYECKUX PEAKLUAX, UX
CYIIHOCTH Y 3aKOHOMEPHOCTSX MPOTEKAHMS JONONHAeTCa B Kypcax 10 kiaccos
AJIEMEHTaMU COJIEpPkKAHUS, UMEIOIIUMH KYJIbTYPOJOTHYECKH M MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAHUIO B3aWMOCBSI3U XHUMHUHU C
IPYTUMU HAayKaMH, PacKpbIBaloT €€ poJib B MO3HABATEIbHON M MPaKTUYECKON
JESITEIbBHOCTH 4YeJI0BEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXEHHs K IPOIECCY
TBOpUECTBAa B O00JaCTM TEOPUHM M MPAKTUUYECKUX TPUIIOKEHUN XUMUH,
MIOMOTalOT BBIMTYCKHUKY OpPUEHTUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO
3HAYUMBIX TpoOJieMaxX, CBA3AaHHBIX C XUMHEH, KPUTHUUECKH OCMBICIMUBATh
uHbOpPMAIIMI0O W TNPUMEHATh €€ IS TIONOJIHEHUS 3HAHWM, pelIeHUs
MHTEIUIEKTYaJbHbBIX U SKCIIEPUMEHTAIbHBIX HUCCIIEIOBATEIBCKUX 3a/1a4.

B nenom copepkanue yuebHoro kypca ««PelieHne pacueTHBIX 3aaad 10
XUMUW»» JTAaHHOTO YPOBHS H3YUYEHHS OPUEHTUPOBAHO Ha (HOPMUPOBAHUE Y
00y4YaromMXcsi MUPOBO33PEHUECKON OCHOBBI JJIi TMOHUMaHHS (UITOCOPCKUX
UJEeH, TAKUX KaK: MaTEpUaIbHOE €IMHCTBO HEOPTaHUYECKOTO U OPTraHUYECKOIO
MUpa, OOYCIIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM M CTPOCHHUEM,
MM03HAaBA€MOCTh TMPUPOAHBIX SBJICHUN MYTEM OKCIEPUMEHTAa U PEIICHUS
MPOTUBOPEUYHI MEXKIYy HOBBIMHU (DaKTaMH M TEOPETHUUECKUMH MPEANOCHIIKAMH,
OCO3HaHUE POJU XUMHUU B PEIICHUU DKOJOTUYECKHX TMpoOJeM, a TaKxke
npobsieM cOepeXeHUs PHEPreTUUECKUX PEeCypCoB, ChIPbs, CO3JAAHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B miaHe pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHS M COLMAIMA3AIUU
oOy4Jaronuxcsi IPUHATHIE TPOrPaMMON MOAXObl K ONPEIETIEHUIO COJIEPKAHUS
U TOCTPOCHUS Kypca TNpeaycMaTpuBalOT (OPMUPOBAHUE YHUBEPCATHHBIX
y4eOHBIX JCHCTBUN, MMEIONIMX 0a30BOE 3HAUCHUE I PA3IMYHBIX BUIOB
NESATEIPHOCTH:  PEIICHWS mpolOsieM, TIOWCKa, aHaim3a ©  00paboOTKu
uHpopmalui, HEOOXOAUMBIX MJII NPUOOPETEHHS] OMNbITa MPAKTHUYECKOU M
UCCJIeI0BATENBCKON JEATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B MO3HAHUU
XUMHUHU.

B nmnpaktuke mnpenogaBanusi kypca «PemieHue pacueTHBIX 3ajad Mo
XUMUU» Kak Ha YpOBHE OCHOBHOTO oOIIero oOpa3oBaHMs, TaK U Ha YPOBHE
cpenHero oOumiero o0pa3oBaHMs, TMpPU  OMPEACNIEHUU COAEp>KATEIbHOU
XapaKTepUCTHKN LEJed H3Yy4YEeHUs Kypca HAlpaBICHUEM IEPBOCTENEHHON
3HAYUMOCTU TPAJUIMOHHO NPU3HAETCS (POPMUPOBAHHME OCHOB XHUMHUYECKOH



HAyKM Kak O0O0JIaCTM  COBPEMEHHOI'O  ©CTECTBO3HAHMS, IMPAKTUYECKOM
JEATEeIbHOCTH YEJIOBEKa M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. C
METOJUYECKON TOUKHU 3PEHUSI TaKOM MOAXOJ] K ONMPEACIICHUIO Ieei M3yUeHHUs
Kypca SIBJISIETCS BIOJIHE ONPAaB/IaHHbBIM.

CornacHo JaHHOW TOYKE 3PEHHS TJIaBHBIMH LIEJSAMH U3yYEeHHUS Y4eOHOTO
Kypca «PelieHne pacueTHBIX 3a71a4 110 XUMHUN» SBIISIOTCS:

e (QopMupoBaHHE CHCTEMBI XUMHUYECKHX 3HAHUW KaK BaKHEHIICH
COCTaBJIAIONIEH €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPa, B OCHOBE
KOTOPOM JIeKAT KJIIOUEBBIC MOHATHSA, (yHIaMEHTaJIbHBIE 3aKOHBI U
TEOPUU XHUMHUH, OCBOCHHE f3blKa HAyKH, YCBOCHHE M TMOHUMAHHUE
CYIIHOCTH JOCTYIHBIX 00OOIIEHUH MHPOBO33PEHUYCCKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHS U CTAHOBJIICHHUS;

e (¢opMupoBaHHE U PaA3BUTHE MPEACTABICHUNA O HAYYHBIX METO/AX
MIO3HAHUS BEIICCTB M XHMHYCCKHX PEAKIHH, HEOOXOJUMBIX IS
IpUOOpPETCHUSI YMEHHH OpPHUEHTHPOBATbCSI B MHUPE BEIIECTB U
XUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B MPHUPOJAE, B MPAKTUYECKON U
MOBCEHEBHOM JKH3HM;

e pa3BUTHE YMEHUH U CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C
HaOMIOJeHHeM W OOBSICHCHHEM  XHMHUYECKOTO  JKCICPHMEHTA,
COOJIFOICHUEM TIpaBMIT 0€30IaCHOTO OOPAIIICHUS C BEIIECTBAMMU.

Hapsny c¢ »Tum, coaepxkaTenbHas XapaKTepUCTHKa Ilejledl u  3amad
M3y4eHHs Kypca B MOporpamMMe MO XUMHUU YTOYHEHAa M CKOPPEKTHUpOBaHA B
COOTBETCTBUM C HOBBIMHU TNIPUOPUTETAMU B CHUCTEME CPEIHEro oOIero
obpazoBanus. CeromHs B IMpeNnogaBaHUU XUMHUHU B OOJIBIICH CTEIIEHH OTIAETCS
IPEANOUYTCHUE  MPAKTUYSCKOM  KOMIIOHEHTE  coaepykaHus  oOydeHus,
OPUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 00IIe00pa3oBaTeIbHOM
OpraHu3allui, BiaJCIOlIero He HabopoMm 3HaHUW, a (QYHKIHMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH ¥ YMEHUSIMU aKTUBHOTO TOJTYyYCHUS 3HAHUHT
Y MPUMEHEHUS UX B peajbHOM KU3HU JIJISI PEIICHUS MPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM mipu u3ydyeHuu Kypca «PellleHre pacyeTHBIX 3ajiad 1Mo
XUMUW» JTOMUHUPYIOIIEE 3HAUCHUE MPUOOPETAIOT TaKue 1IEJU 1 3a/1a4d, KaK:

aganTanus oOydYarommxcsi K YCJIOBUSIM JTHHAMUYHO Pa3BUBAIOIIECTOCS
Mupa, (HOpMUPOBaHHE WHTEIUICKTYallbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJIHUYECTBY, CaMOCTOSITEIbBHOMY  TMIPUHSITHUIO
IPAMOTHBIX PEIICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYaIlUsX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMECHEHHUEM;

dbopmupoBaHre Yy OOy4YarOIIUXCA KIIOUEBBIX HABBIKOB (KJIHOUYEBBIX
KOMIIETEHIIUI), UMEIOIIMX YHUBEPCAIIbHOE 3HAYEHUE MJI1 PA3IMYHBIX BHUJIOB



NESTENIbHOCTH:  peleHus: MpoOieM, TMOuCKa, aHanu3a U o0paboTKu
UHpOpMaAIlMU, HEOOXOIUMBIX JJIsi NPUOOPETEHHs] ONbITa JEATEIbHOCTH,
KOTOpasi 3aHMUMAET BaXXHOE MECTO B MO3HAHUU XUMUH, & TAKXKE JJIA OLEHKHU C
MO3UIMI  IKOJIOTUYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEILIECTB U
XUMHUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOJHYIO CpENY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTE 00yJarommxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh
HOBBIC 3HAaHUS TO XMUMHH B COOTBETCTBUU C >KM3HEHHBIMH IMOTPEOHOCTSIMH,
HCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTUHW MJI1 TMOHCKAa U
aHalM3a Y4YyeOHOM W HAYYHO-TIONMYJISIPHOM HMHQPOpMaUU  XHUMHUYECKOIO
COJICp KaHUS;

dbopMupoBaHHe M pa3BUTHE Y OOYYAIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUIEHUs, HAO0JI0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpblE OCOOEHHO HEOOXOJUMMBI, B YaCTHOCTH, IpH IUIAHUPOBAHUM U
IPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIMTAHUE Yy OOydalomuxcsi YOEXKIEHHOCTH B T'yMaHUCTHYECKOH
HaIPaBJIECHHOCTH XUMUU, €€ BaXXHOW pOJIM B PEHIEHUM TIJI00aJbHBIX MPOoOIeM
pPalMOHAIBHOIO MPUPOJAOIOIB30BAHUS, TIOMOJIHEHHS IHEPTETUYECKUX PECYPCOB
U COXpaHEHUS NPHUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOAUMOCTHU
OEepeXHOr0 OTHOILIEHUS K TPHUpPOJE M CBOEMY 3/0pPOBbIO, a TakKke
NPUOOPETEHHUsST OMbITa HCIONB30BAHMS TONYYCHHBIX 3HAHWM ISl TPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBICHUSMHU.

OOmiee uMciIO 4YacoB, OTBEAEHHBIX A M3ydeHHs Kypca «PenieHue
pacueTHBIX 3aJa4 MO XUMHH», cocTaBiser 34 yaca B 10 kiacce —1 4dac B
HEJEIIO.



COIEPKXAHUE OBYUYEHUA

Teopernueckue 0CHOBbI OPraHMYeCKO XUMUM

[IpenMer opraHuyecko XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUEHUE
B IIOJIyYEHHUH HOBBIX BEIIECTB U MATEPHUAIOB. TE€OpHUS CTPOCHHS OPraHUYECKUX
coennHeHnii A. M. bytnepoBa, €€ OCHOBHbIE MOJOXKeHUsA. CTpPyKTypHbIE
(dopMyIbl OpraHndeckux BemiecTB. ['omomnorusi, uzomepusa. XuMu4ecKkasi CBS3b
B OPraHMYECKUX COCAUHECHUSX — OJIMHAPHBIC U KPATHBIC CBS3U.

[IpeacraBnenre o  KilaccU(UKAMM ~ OPraHUYECKUX  BEIICCTB.
Homenkiatypa opraHuueckiux coeJMHEeHUH (CUCTEMaTHYecKasi) U TPUBUATbHbBIC
Ha3BaHUs BAKHEUIIUX MPEACTABUTEIIEN KJIACCOB OPTAHUYECKUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOJbl HU3YYEHHUSI BEIIECTB M HMX IPEBPAIICHUN:
O3HAKOMJICHHE C 00pa3llaMu OpPraHMYeCKHX BELIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJIEJIMPOBAHME MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAOIIOJCHHUE U
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPALICHUIO OPraHUYECKUX
BEIIIECTB MIPU HarpeBaHuu (IJIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUU psAn. MeTtaH u 3TaH —
POCTEUIINE TMPEJACTABUTEIN aJKaHOB: (DM3MYECKUE U XMMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHUs U TOPEHUs), HaXOXKACHUE B MPUPOJE, MOIYYEHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAX. DTUIIEH U MPOIUJIEH
— TPOCTEHIITNE TPEICTABUTENN AIKEHOB: (PU3UYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUSA, TAJIOTEHUPOBAHMS, TUIpaTallid, OKHUCICHUS W
MOJIMMEPHU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytaauen-1,3 u metundyraauen-1,3: cTpoeHue, BaxKHEHINE
XUMHUYECKHUE CBOWCTBA (peaxums MOJIMMEPU3AIUN). [Tony4yeHue
CUHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTHYECKUN pA/I.
ALleTWIIEH — TPOCTEMIIMM MPEACTaBUTENbL aJKHMHOB: COCTaB, CTPOCHHE,
dbu3uyeckue W XMMHUYECKHME  CBOMCTBa  (peakiMd  TUJPUPOBAHUS,
rajoreHUpPOBAHUS, THIPATALIMY, TOPEHUS ), TOJIYYEHHUE U PUMEHEHHE.

Apenbl. ben3zon: cocras, cTpoeHue, GU3NUECKUEe U XUMUYECKUE CBOWCTBA
(peakuu TaJoreHUpPOBAaHUS W HUTPOBAHMS), MOJIYYEHHE U NPUMEHEHHE.
Tonyon: cocmae, cmpoenue, usuyeckue u XumuuecKue ceoucmea (peaxyuu
2aN02eHUPOBANUsl U HUMPOBAHUs), NoJydYeHue u npumenenue. TOKCUYHOCTD
apeHoOB. |'eHeTHYecKas CBA3b MEXKIY YIVIEBOAOPOAAMH, NMPUHAIJIEKANUMUA K
Pa3JIMYHBIM KJIaCCaM.



IIpupoaHbple MCTOYHUKH YIJIEBOAOPOAOB. IIpMpOIHBIN Ta3 M NOIyTHBIE
HedTanbie Ta3bl. HegTh u e€ npoucxoxaenue. Criocodbl nepepadoTku HedTH:
MIEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHi), muponu3. [IpomykTbl
nepepaboOTKu HEPTH, MX NPUMEHEHHE B MPOMBILUIEHHOCTH W B OBITY.
KaMeHHbI1 yroib 1 NpoayKThl €ro nepepaboTKy.

OKCIEpUMEHTAIBHBIE METOABl HW3Y4YEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpasllaMy IJJacTMacC, Kay4yKOB M PE3HMHBI, KOJIJICKIIUU
«Hedpts» u «Yromap», MOAEIUpPOBaHHE MOJEKYJT YIIEBOJAOPOJIOB U
raJIOr€HONPOU3BOJHBIX, MPOBEACHHE IPAKTUYECKON pabOThI: MOIyYEHUE
ATUJIEHA U U3yYEHHE €r0 CBOWCTB.

PacuérHble 3anaun.

Beluucienuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Macchl, 00bEMa,
KOJINYECTBA HCXOAHOTO BEHIECTBA WM MNPOAYKTA PEAKIMHU IO H3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJHOTO W3 MCXOAHBIX BELIECTB WJIH MPOAYKTOB
peaKIum).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

[IpenenpHple OAHOATOMHBIE CHOUPTHL. METaHON W STAaHON: CTPOEHUE,
¢u3nueckue M XUMHUYECKHME CBOICTBA (pEaklMU C aKTHUBHBIMH METaJlIaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NPUMEHEHHE. BOJOpOmHBIE CBS3M MEXKIY
MOJIEKYJIaMHU CITUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPraHNU3M YeJIOBEKa.

MHoroatroMHble CHUPTHL. ODTWICHIVIMKOJIb W TJIMIEPUH: CTPOCHHE,
¢u3nueckue M XHMHYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO LIEIOYHBIMU
MeTaJulaMH, Ka4eCTBEHHAsl peaklds Ha MHOTOaTOMHbIE crupThl). JleiicTBue Ha
opraHu3M uenoBeka. [ [pumeHenue rauueprHa U 3TUIIEHTJIMKOJIS.

®deHol: CTPOCHHE MOJICKYJBI, (U3UYEeCKHe W XUMHUUYECKHE CBOMCTBA.
TokcuunocTh penona. [lpumenenne gpeHona.

Anpnerupl U kemownsi. DopManpaerui, aleTadbICTHA: CTPOCHHE,
¢usnyeckue U XUMUYECKUE CBOMCTBA (PEaKIMN OKUCIICHUS U BOCCTAHOBJICHMUS,
Ka4eCTBEHHBIEC PEAKLINN), TIOJyYCHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpezeiibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCYCHAasi KUCJIOThI: CTPOEHHUE, (U3HMUECKUE U XUMUUECKUE CBOMCTBA (CBOMCTBA,
olOmue [y Kiacca KUCIOT, peakius dSTepuduKaluu), TM[OJy4YeHUe U
npumeHeHue. CTeapuHOBask U OJIEMHOBASI KUCIOTHI KaK MTPEJICTABUTENN BBICIIUX
KapOOHOBBIX KHCJIOT. MblJa Kak COJM BBICIIUX KapOOHOBBIX KHCIOT, HX
MOIOIIlee IEHCTBHUE.

CnoxHble >QUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cloxHbIX 3¢pupoB. Kupsl. I'mapomus3 xupo. IlpumeHeHHe KUPOB.
buonornueckast poap KUpOB.




VYrneBonpl: cocraB, KiaccupuKauus —yrieBogoB  (MOHO-, JH- U
noyMcaxapuibl). [Joko3a — mpocTeduid  MOHOcaxapui: OCOOEHHOCTH
CTPOCHHS MOJICKYJIbI, GU3NUECKHE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE C
rugpokcugom menu(ll), okucinenne ammuadHbIM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIIOKO3bl), HAXOXK/IEHHUE B MPUPOJIE, TPUMEHEHHE,
ouonoruyeckas posib. @otocunre3. pykTo3a Kak U30Mep TITIOKO3BI.

Kpaxman u nemirono3a kak IpupoHbie moauMepsl. CTpoeHue Kpaxmania u
HeJUTioN03bl.  PU3NYecKkue M XUMHUYECKHME CBOMCTBa KpaxMmana (THAPOIIHU3,
KauyeCTBEHHAs PEaKlus C HOJIOM).

OKCneprUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB UM WX MPEBPAICHUN:
poBe/ieHne, HaOJ0/IEHHE U OMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAU€CTBEHHBIC PEAKIINN OJHOATOMHBIX CIIUPTOB (OKHUCICHHE dTaHOJa
okcusnoM meau(ll)), MHOTOAaTOMHBIX CIMPTOB (B3aUMOJEHCTBHUE TIIMIEPUHA C
ruapokcuom Meau(ll)), anpaeruoB (OKUCICHHE aMMHUAYHBIM PACTBOPOM
okcuna cepeopa(l) u runpoxcugom menu(ll), B3aummopeicTBue Kpaxmana ¢
MOJIOM), TPOBEACHHE MPAKTUYECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHI0O XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOJYKTAa PEAKIUU IO H3BECTHHIM
Macce, 00bEMY, KOTUYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WM MPOAYKTOB
peakIun).

A3zoTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHCIIOTBI ~ Kak  aM(OTEpHbIE  OpPraHUYECKHE  COCIMHEHHS.
duznyueckre U XMMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha TpUMEpPE TIIUIMHA).
buonoruueckoe 3HaueHre aMUHOKHUCIIOT. [lenTump.

benku kak MpupojHBIC BBICOKOMOJICKYJIIPHBIC coeauHeHus. [lepBuynas,
BTOpUYHAS W TPETUYHAS CTPYKTypa OenKoB. XUMHUYECKHE CBONCTBAa OEIKOB:
TUAPOJIN3, ICHATYPAIHs, KAYECTBEHHBIC PEAKIINH Ha OCJIKH.

OKCneprUMEHTAIbHBIE METOAbl M3YyUYCHUsS BEIIECTB W WX MPEBPAIICHUIA:
HaOI0IEHNEe W OMHMCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OEIKOB
IIPY HarpeBaHWH, I[BETHBIC PEaKITMU OCITIKOB.

BroicokoMouieKkyJIsIpHbIE COeTMHEHUS

OcCHOBHBIE TIOHSTHS XHMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHCHHIA:
MOHOMeEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEpU3AIUU, CPEAHSISA
MoJieKyJisipHass Macca. OCHOBHbIE METOJAbl CHUHTE3a BBICOKOMOJIEKYISPHBIX
COEIMHEHUI — TTOJIMMEPHU3ALIMS U MOJTUKOHACHCAIHS.



OKCIEpUMEHTAIBHBIE METOABI HW3Y4YEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HAaKOMJIEHHE C o00pa3llaMM MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanmu3anuss MeEXIIpEeAMETHBIX CBSI3€d NPU HM3YYEHHH OpPraHUYECKOU
xumuu B 10 Kimacce OCYHIECTBIISIETCS 4Yepe3 HCIIOJIb30BAHUE Kak OOIIMX
€CTECTBEHHO-HAYYHBIX NOHITHI, TaK W MOHATHH, SBISIOIIMXCS CUCTEMHBIMHU
JUISL OTZIEIJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUA: SIBJIIEHUWE, HAay4YHbId (HaKT,
TUIOTE3a, 3aKOH, TEOpHs, aHalIM3, CUHTE3, Kiaccuukaius, NepUOAUYHOCTD,
HaOJII0/ICHIE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®usuka: Marepus, OSHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEIO0, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIUUNHBI U €AMHUIIBI UX U3MEPEHMUS.

buonorus: knerka, opraHusM, ouocgepa, oOMEH BEUIECTB B OpPraHU3ME,
(dorocuHTE3, OMOJIOrMYECKH aKTHBHBIE BellecTBa (O€IKU, YIIeBOJbI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMbIE,
TOIUIMBO, PECYPCHI.

TexHonOrMs: NUIIEBBIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IHUTaHUA,
MOIOIIIME CPENCTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKUE MPENAPATHI, MaTEPUAIBI
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
XM HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOEHUS
OoOy4YaroIMMuUCs TPOrpaMM CpeaHero oolmiero oOpa3oBaHHs (JUYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM ISt
pa3pabOTKH MJIIaHUPYEMBIX PE3YyJIbTATOB OCBOEHHS ITPOTrpamMM CPEIHEro0 OOLIErO
00pa30BaHHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHM € CHUCTEMHO-ACSTEIBHOCTHBIM IIOJXOJIOM B CTPYKTYype
JMYHOCTHBIX PE3YyJbTaTOB OCBOEHUS Kypca ««PelieHue pacueTHbIX 3afad Io
XUMHUU»» HAa YPOBHE CPEAHEro OOIIero oOpa3oBaHUs BBIJIEIECHBI CIIECTYIOIINE
COCTABJISIFOLIHE:

OCO3HaHHE OOYYaIOIMMUCA POCCUMCKON TpaXKAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEIICHUIO;

HaJINYUE MOTUBALMU K O0yUEHUIO;

LEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEXKIECHUW JMYHOCTU Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX Tpaguluil 0a30BOl HayKu
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
NESATEIBbHOCTH LIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, MPUCYIIMMH LETOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS Kypca «PemeHue pacdyeTHbIX 3a1ay
N0 XWMHUHM» JOCTHTAalOTCS B E€IUHCTBE YYEOHOW M  BOCIHUTATEIHLHOMN
NESATEIbHOCTH B COOTBETCTBHUM C T'YMaHUCTUYECKUMH, COLUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMM  IIEHHOCTSIMM W HJ€aJaMH  POCCHICKOTO
IPa)IaHCKOrO OOIeCTBA, MPUHATHIMU B OOIIECTBE HOpMaMH U MpaBHIAMHU
MOBE/ICHUS, CMOCOOCTBYIOIIMMH MpPOLIECCaM CaMOIMO3HAHMs, CaMOPa3BUTHUS U
HPaBCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIIMXCA.

JIndHOCTHBIE pe3ysibTaThl OCBOEHHUSI Kypca «PeleHue pacdyeTHbIX 3azay
M0 XUMHUH» OTPaXarT CPOPMUPOBAHHOCTHh ONbITA TO3HABATEIBHOM U
MIPAKTUYECKOM JEATENBHOCTH OOYYAIOIIMXCS IO peaju3alld NPUHATBIX B
001IeCTBE LEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA:



OCO3HaHMsI  OOYYalOIUMHCS CBOMX  KOHCTUTYIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUSI O COIMAJIBHBIX HOpPMaxX M MPaBUJIAX MEKIUYHOCTHBIX
OTHOIIIEHUM B KOJJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW HEATEIBbHOCTH MPH CO3JaHUU
y4eOHBIX MTPOCKTOB, PEIICHUN YUCOHBIX U MMO3HABATEIBHBIX 3a7a4, BHITTOJTHCHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
ApTYMEHTBI JIPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUCOHOU NESITEIHHOCTH;

2) NIaTPUOTUYECKOT0 BOCTIUTAHMSA:

IICHHOCTHOI'O OTHOIIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIECAUIO
OTE€YECTBEHHON XUMUM;

YBOKEHHSI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOIO
MPUMEHEHHUSI XUMHWH, OCO3HAHUS TOTO, YTO JIOCTHKEHUSI HAYKH €CTh PE3yJIbTaT
JUTMTEIBHBIX HAOJIOJICHUM, KPOIOTIUBBIX SKCIIEPUMEHTAIBHBIX ITOHMCKOB,
MIOCTOSSHHOTO TPyJa YYEHBIX U TPAKTUKOB;

HMHTEpeca W TO3HABATEIbHBIX MOTHUBOB B TOJYYEHHH M TOCICAYIOIIEM
aHanuze  uHGOpPMAIMU O  TEPEAOBBIX  JOCTHIKEHUSX  COBPEMEHHOMU
OTCYECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIIGHMBATh CHUTYyalldd, CBSI3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OILICHHMBATh CBOE MOBEICHUE U MOCTYIKUA CBOMX TOBAPUIIIEH C
MO3UIIMI HPABCTBEHHBIX U TMPABOBBIX HOPM M OCO3HAHUE TOCJIECACTBUN ITHX
MOCTYTIKOB;

4) dpopmMupoBaHNs KYJbTYPbI 310POBbS:

MMOHUMAaHUS IIGHHOCTEH 370poBOro M 0Oe3omacHoro oOpa3a JKH3HHU,
HEO0OXOAMMOCTH OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns MpaBui 0e30MacHOro OoOpallleHHs C BEIIECTBAMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

MMOHMMAHUSl I[IEHHOCTU TMPaBUJ HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30I1acHOr0 TOBEJCHUS B CHUTYAIUSX, YIPOXKAIOIIMX 30POBBIO U KU3HU
JIIOJIEH;

OCO3HAHWA  TMOCJIEACTBHUM M HENPUITUA  BPEAHBIX  MPHUBBIYEK
(ynotpebiieHus ankoroJisi, HAPKOTUKOB, KypeHUs);



5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
NEeATEAbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW MW JAPYIHMX BHJIAX
NEeSATENbHOCTH;

YCTAHOBKM Ha aKTHMBHOE Yy4YacTHE€ B pEUICHUU MPAKTHUUYECKUX 3aj]ad
COIIMAJIbHON HAIMpaBJIeHHOCTH (B paMKax CBOETo KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3yUeHHUIO Mpodeccuil pa3inyHOro poja, B
TOM YHUCJIE HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUHU;

YBaXEHUS K Tpyay, JOOAM Tpyda U pe3ylbTataM TPYyJIOBOH
NEATEINBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUAYAJIHHON TPaeKTOPHUH
oOpazoBaHus, Oyayiier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U TTOTPeOHOCTEH 00IIIeCTBA;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 1LI€TIECO00PA3HOTO OTHOIICHUS K MPUPOJAE, KaK UCTOUHUKY
CYILLIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUs TI00aJBbHOr0 XapakTepa 3KOJOTMYECKHX MpOoOJieM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE TPUPOAHON U COLMATIBHON CpEebL;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSL JOCTIKEHUNW XUMUU IS
pelIeHs: BONPOCOB PALIMOHATILHOTO IPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEId OKPYXKAIOLIEH
MPUPOJHON Cpesie, YMEHHs TPOTHO3MPOBATh HEOIArONMPUATHBIE SKOJIOTMYECKUE
MOCJIEACTBUA MPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIIATh UX;

HaJu4usi Pa3BUTOrO0 HKOJOTHMYECKOTO  MBIIUICHHS, HSKOJOTHYECKON
KyJbTYpBl, OIbITA ACSATEIBHOCTA SKOJOTWYECKOW HANpaBIE€HHOCTH, YMEHHS
PYKOBOJICTBOBAThCSl UMU B MO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIBHOMN
MPaKTUKE, CIOCOOHOCTH W YMEHHsSI AKTHBHO MPOTUBOCTOSITH HJICOJOTHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUs CHenupUKN XUMUM KaK HayKd, OCO3HaHHS €€ poid B
(GopMUPOBaHNHN PAIMOHAILHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUH LEJI0CTHOTO
IpEeICTaBlICHUs 00 OKPYXaIOlEeM MUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B
MO3HAHWUU TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MPOoOJIEM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;



yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOMN
UMBWIN3aIUHA: B €€ T'yMaHUCTUYECKON HANPABIECHHOCTH W BaXXHOU pOJIM B
CO37JaHUU HOBOW 0a3bl MaTEePUATBHOW KYJIBTYpPHI, PEIICHUU TJIOOATBHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
NUIIEBOM M DKOJIOTMYECKOM OE€30MacHOCTH, B Pa3BUTHH  MEIUIMHBI,
00ecreyeHnr YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJ0T0 4JeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAHHUSI CYIIHOCTA METOJ0B
MO3HAHUS, MWCMOJIb3YyEeMBbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHall3a U OOBSICHEHHS SIBJICHHIM
OKPYKAIOLIEr0 MHUpa M MPOUCXOASIIMX B HEM HM3MEHEHUN, YMEHHS [€1aTh
000CHOBaHHBIE 3aKJIIOYEHMS] HA OCHOBE HAY4YHBIX (DAaKTOB U MMEIOIINXCS
JAHHBIX C IEJIBIO MOTYyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO HCIOJB30BaTh XUMUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTM K HENPEPhIBHOMY OOpa3OBaHUIO U
caM0oOOpa30BaHNIO, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHUM MO XUMHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTSAM  Tpyla B  pasluyHbIX  cdepax
poheCCUOHATIBHOU eI TEIIbHOCTH.

METAITPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ylbTaThl OCBOEHHUsS yueOHOTro Kypca ««Pemenue
pacyeTHBIX 3a/Jay MO0 XUMHU»» Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHMs
BKJIFOYAIOT:

3HaUMMble 1 (QOPMHUPOBAHUS ~ MHUPOBO33pPEHHUS  OOydarouIuxcs
MEXIUCIUIUTMHAPHBIE (MeXNIpeIMETHBIE) oOIIeHayYHbIe MTOHSATHS,
OTpaXarolllie IeJIOCTHOCTh HAay4YHOH KapTUHBI MUpAa U CIEUU(PUKY METOJO0B
MO3HAHUA, MCHOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHBIM (pakT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIE y4eOHbIe NENCTBUS (mo3HaBaTEIbHBIE,
KOMMYHUKAaTHBHbBIE, PETyJsTUBHBIE), oOecneuyuBaroliue (OpMUPOBAHUE
(YHKIIMOHAJIBHON I'PAaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YyYaroIIuXcs;



CITIOCOOHOCTH oOydJarommxcs HCIOJIb30BaTh OCBOCHHBIE
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKHUE 3HAHUSI W  YHUBEPCAJIbHBIC
yueOHbIE JCHCTBHS B O3HABATEIBLHON U COLMATIBHON MPAKTHKE.

MerarnpeaMeTHbIE pPe3yJbTAaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  T103HABATCJIbHBIMM, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JIEHCTBUSIMHA.

OBiageHue  YHUBEPCAJbBHBIMH  Y4YeOHBIMH  T03HABATEJILHBIMU
NedCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyaJIU3UpOBaTh  IpoOIIeMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENETATh LENU JACATEIBHOCTH, 3a/aBas IMapaMeTpbl U KPUTEPUU HUX
JOCTHKECHUSA, COOTHOCUTH PE3YyJIbTAaThl JEATEIBHOCTH C IOCTaBICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JIOTHYECKOTO MBIILUICHUS —
BBIJICTISITh XapaKTepHbIC MPU3HAKKU MOHATUM U YCTAaHABIMBATh UX B3aHMMOCBS3b,
HCTIOJIb30BaTh COOTBETCTBYIONIUE MTOHATHS JJ1s1 OOBICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUM;

BBIOMpaTh OCHOBAHUS WM KPUTEPUU IS KiacCH(pHUKAIMKA BEIIECTB M
XAMHUYECKHUX PEaKIINM;

YCTAHABIIMBATh MPUYUHHO-CIEACTBEHHBIE CBA3U MEKAY H3y4YaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE paCCYXKIEHUsl (UHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PacCMaTpPHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOBI M 3aKITFOUCHUS,

NPUMEHATH B  MPOILECCE MO3HAHUA, HCIOIB3YEMbIE B  XUMHUH
CUMBOJIMYECKHE  (3HAKOBbIE)  MOJENH, MpeoOpa3oBbIBATH  MOJIENbHBIE
MpEJICTaBICHUSI — XUMHUYECKHH 3HAK (CHMMBOJI) DJJE€MEHTa, XUMHYECKas
dbopmyrna, ypaBHEHHE XHUMHYECKOW pEaKIUd — TPU PEIICHUH YICOHBIX
MO3HABATEJbHBIX M IMPAKTUUECKUX 3ajiady, MPUMEHSITHh Ha3BaHHBIE MOJICJIbHBIC
MPEICTABICHUS JJIsI BBISBICHUSI XapPAKTEPHBIX MPU3HAKOB U3YYa€MbIX BEIIECTB
Y XUMUYECKUX PEAKLINM.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIAICTh OCHOBAMHU METOJIOB HAYYHOTO MMO3HAHUS BEIIECTB U XUMUYECKUX
peakuuii;

dbopmynupoBaTh L€M W 3aJayd  KMCCJICJAOBAHUSA, HCIOJIb30BaTh
MIOCTABJICHHBIE M CAMOCTOSITEILHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAayeCTBE



MHCTPYMEHTA MO3HAHUS U OCHOBBI i1 (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

BJIQ/IETh HABBIKAMU CAMOCTOSITEIFHOTO TUIAHUPOBAHUS M TMPOBEACHUS
YUYEHHYECKUX OKCIIEPUMEHTOB, COBEPILIEHCTBOBAaTh YMEHHS HaOmoAaTh 3a
XOJIOM  IMIpollecca, CaMOCTOSATEIBbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 000OIIEHUS U BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTHU
PE3yNbTAaTOB UCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTUET O MPOJEIaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEAOBATEIbCKOM UM IMPOEKTHOM
JESTEIbHOCTH, NPOSBIATh CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIEHOMY
MOWCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a/lad, MPUMEHEHHIO pPa3IHUYHbIX
METO/IOB TIO3HAHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHUPOBATLCA B PA3NTMUHBIX HCTOYHHMKAX HHPOpManuud (Hay4dHO-
NOMmyJIsipHasi JIMTepaTypa XUMHUYECKOTO COJACpKaHWs, CIPAaBOYHBIC MOCOOMS,
pecypchbl UHTepHeTa), aHaIM3UpOBaTh HH(POPMAIIUIO PA3IMYHBIX BUIOB U (popm
MpENCTaBICHUS,  KPUTHYECKH  OICHWBaTh €€  JOCTOBEpPHOCTh U
HEMPOTUBOPEUNBOCTD;

(dbopMyIHpOBaTH 3aITPOCHI U IPUMEHSTH Pa3TUYHBIC METO/IbI IIPU TTOUCKE U
otbope wuHPOPMAIMK, HEOOXOJAMMOM JUIS BBIOJHEHUS YYeOHBIX 3amad
OIIPENICIIEHHOTO TUTIA;

MpruoOpeTaTh OMBIT MUCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JTUIHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (OpMY MpEICTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCTIONb30BaTh HAyUYHBIM S3BIK B KauecTBE CpelncTBa mpu padboTe ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTU4ecKne) 3HaKu W CHMBOJBI,  (opmyisl, abOpeBUaTypHl,
HOMEHKJIATYpY;

UCIIOJIb30BaTh M MPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HaTJISTHOCTH.

OBJajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMON TEeMbl B XOJ€ IUaliora
W/WNW JTUCKYCCUH, BBICKA3bIBaTh WJEH, (HOPMYITHUPOBATH CBOW MPEAJIOKCHUS
OTHOCHUTEJILHO BBIIOJIHEHUS MPEJIOKEHHON 3a1a4H;

BBICTYIIATh C MPE3EHTALMEN pe3yabTaTOB MO3HABATEIBLHOM J1€ATEITHbHOCTH,
MOJIYYCHHBIX CaMOCTOATENbHO WM COBMECTHO CO CBEPCTHUKAMHU IIpH
BBITIOJITHCHUH XWMHYECKOTO DKCIIEPUMEHTa, TMPAKTHUYECKOW paboThl IO



UCCIIEJOBAaHUIO CBOWCTB M3Y4YaE€MbIX BEILIECTB, peajn3alui Y4eOHOr0 IpOeKTa U
(opMyIUpPOBATH BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUM MTyTEM
COrJIaCOBAHUS NO3ULMUI B X0J1e 00CY X AECHHS 1 OOMEHAa MHEHUSMH.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYIIECTBISATH CBOO ITO3HABATEIIBHYIO
NEeATEIbHOCTh, ONpeneNsis €€ LeNM W 3aJadd, KOHTPOJIMPOBAaTbH U IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBAaTh MpearaeMblii alropuT™M JEUCTBHM IpHU
BBITIOTHEHUH YYE€OHBIX M HCCIEA0BAaTENbCKUX 3a/ay, BBIOMpaTh Haunbosee
3¢ PexTUBHBIN CHOCOO MX pElIeHHs C YYETOM IOJYYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATh  CaMOKOHTPOJIb  CBOEM  JACATENBHOCTH HAa  OCHOBE
CaMOaHaJIM3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI

[IpenMeTHbIe pe3ysibTaThl OCBOEHUS Kypca ««PeleHne pacueTHbIX 3aaad
110 XUMUU»» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUM O XHUMHYECKOW COCTaBISIONIEH
€CTECTBEHHO-HAyYHOW KAPTUHBI MHUpPA, POJIM XHMHUU B IO3HAHUU SIBJICHUN
npupoabl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYPHl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMUMOM JUIsl PEIICHUs MPaKTUYECKHUX
3a/1a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHONIEHHS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPELIE;

BJIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHHUM, KOTOpAas  BKIIKOYAET:
OCHOBOTMOJIATAlONINE MOHATUSA (XUMUYECKUI DJJIEMEHT, aTOM, 3JIEKTPOHHAas
o0oj0ouKka aroMa, MOJIEKyJla, BaJEHTHOCTb, AJIEKTPOOTPUILIATEIHHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTass U COKpaliéHHas),
MOJIb, MOJSIPHasT  Macca, MOJSIPHBIM  00BEM,  YIVIEPOJHBIA  CKEJIeT,
GyHKIIMOHATBHAS TPyNIa, paJuKan, H30MEpHsi, U30MEPhI, TOMOJOTUYECKUN
psAll, TOMOJIOTH, YTIE€BOJOPOJbI, KUCIOPOA U a30TCOJEPXKAIIUE COCTUHEHHS,
MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS );
TEOPUH U 3aKOHBI (TEOpHUs CTPOCHUS OpraHndeckux Bemiects A. M. bytieposa,
3aKOH COXPAHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUS, JI€XKAlMe B OCHOBE MOHUMAHUS
OPUYUHHOCTH U CHUCTEMHOCTH XHMMHUYECKUX SIBJIE€HUH, (DAKTOIOTHYECKHUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUM U OE30MaCHOM HCHOJIb30BAHUU



BOXHEHIIINX OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATEIbHOCTH
YeJI0BEKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MMPU3HAKU TIOHSITHH,
yCTaHABIMBATh WX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIIME IOHSITHS
IIPU ONMCAHUU COCTaBa, CTPOCHUS U NIPEBPAILLICHUN OPTaHUYECKUX COCIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUH UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOH, COKpAMEHHOM)
dbopMynT OpPraHMYECKHMX BEIMIECTB M YPaBHEHUH XHUMHYECKUX PEaKIIHi,
M3TOTaBJIMBATh MOJIEITH MOJICKYJT OPTaHWYECKHUX BEIIECTB IS WIUTIOCTPAITUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIIICKHOCTD U3yUEHHBIX
OPTaHWYECKHUX BEIIECTB IO HMX COCTaBy W CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynme CoeAuHEeHH (YTJIeBOJOPOIbI, KHUCIOPOA U a30TCOAEpIKaIlne
COCIMHEHMUSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHMs), JaBaTh MM Ha3BaHUS TI10
cuctematuyeckoit HomeHkiatype (IUPAC), a Takxke mpuUBOJUTH TPUBHUAIILHbBIE
Ha3BaHUSl OTJIETBHBIX OPraHUYECKUX BEUIECTB (ITWIICH, MPOIHIICH, alleTUJICH,
ATUJICHTIUKOb, TIUIEPUH, (GeHOII, (hopManbaern, areTanbIeTH I, MypaBbHAS
KHCIIOTa, YKCYyCHas KHCJIOTa, OJIEMHOBas KHCIOTa, CTEApUHOBAs KHCIIOTA,
TII0K03a, (GPYKTO3a, KpaxmaJl, IeJUTI0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEAENATh BUIbI XUMHUYECKOW CBSI3H B
OpPTraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHPOBAHHOCT, YMEHHUS TPUMEHATH TOJOXKCHHUS TEOPUU CTPOCHUS
oprannveckux BemectB A. M. byrtnepoBa ayigs 0oOBACHEHHS] 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUSA;, 3aKOH COXPAHECHHS MAaCChI
BEIIECTB;

c(hOpMHPOBAHHOCT, YMEHHHA XapaKTepu3oBaTh COCTaB, CTPOCHHE,
(Gu3HUeCKNE U XMMHYECKUE CBOMCTBA THUITMYHBIX MPEICTABUTENCH pa3IMUHbIX
KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, dTWICH, MPOIUJICH, alleTUJICH,
Oyramuen-1,3, metmnOyraauen-1,3, 6€H301, METaHOJ, STAHOJ, STUJICHTIUKOIb,
TJIAIepYH, EHOJI, alleTalbICTH ], MypaBbUHAS U YKCYyCHAsl KUCIOTHI, TIFOKO03a,
KpaxMam, [eJUTI0J03a, aMHUHOYKCYyCHas — KHCIOTa),  WJUIFOCTPUPOBATH
TCHETHYECKYI0 CBSI3b  MEXKJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTEPU30BaTh UCTOYHUKHU
YTJIEBOJIOPOTHOTO ChIpbS (HE(PTh, NPUPOIHBIA Ta3, yrojib), CHOCOOBI HX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB NepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTMIECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTa



peaklMy IO HW3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJACTh CHUCTEMOW 3HAHWUW 00 OCHOBHBIX
METOJaX HAYYHOrO MO3HAHUs, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB
U XHMHUYECKHX  sIBIeHUH  (HaOmiolleHue, M3MEpEHue, OIKCIEPUMEHT,
MOJICIMPOBAHMUE), HCMOJb30BaTh CUCTEMHBIE XHMHYECKHUE 3HAHUS IS
MPUHATUS PELIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsSX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHHUEM;

c(OPMUPOBAHHOCTh ~ YMEHHMM  COOJIIOAaTh  MpaBuia  MOJb30BaHUA
XUMHUYECKON MOCyn0H M J1abopaTOpHBIM OOOpYIOBaHUEM, a TAaKKE IpaBHUIIa
oOpallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU IO BHIIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c()OPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATE XUMUYECKUN
DKCIIEPUMEHT (IIPEBPAILICHUs] OPraHMYECKUX BEIIECTB IPU HarpeBaHUM,
NOJIyYCHHE OTWIEHAa M U3YYEHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIUU
OpPraHMYECKUX BEIECTB, JEHaTypaluss OENKOB IpH HarpeBaHUU, LIBETHbHIE
peakuuu O€IKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieHn ¢ BEIEeCTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, NMPEACTABIATH
pe3ysbTaThl XUMHUYECKOTO OJKCHEpUMEHTa B (QopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (QOpMYyJIUpPOBaTh BBIBOJABI HAa OCHOBE 3THUX
pe3yNbTaToB;

c(OPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(popMaIUIO, MOJyYaeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmaruu, IHTepHeT U ApyTrux);

chOpPMHUPOBAHHOCTh YMEHHMH  COOMIOJaTh TMpaBWiIa  AKOJOTHYECKU
1eJ1eCO00pa3HOro MOBEACHHUS B OBITY U TPYIAOBOM JEATENBHOCTH B UEIAX
COXpaHEHUsI CBOETO 370pPOBbS U OKPYKArOUIEH MPUPOIHON Cpebl, 0CO3HABATH
OMAaCHOCTb BO3JEHUCTBHS HA JKUBBIE OPraHU3MbI ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, TOHUMasi cMbich Tokaszatens [1JIK, moscHaTs Ha mpumepax crocoObl
YMEHBLIEHUS W NPENOTBPALICHUS MX BPEIHOTO BO3JAECHCTBHUS HA OPraHu3M
YeJI0BEKa;

JUTsl OOYYarOIIMXCA C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
NPUMEHSTh 3HaHHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHUS BEIECTB U
XUMHWYECKUX SIBJICHHH,

JUISL CHENbIX W CIA0OBUASAIIMX OOYYaloIUXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpailns npna  3anucu
XUMHUYECKUX (GOPMYIL.



TEMATHYECKOE IINTAHUPOBAHUE

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Paznen 1. OcHOBHBbIE NOHATHS U 3aKOHbI XMMHH
1.1 3aKOH COXPAaHEHHUS MaCcChl BEIECTB, 3AKOH 1
' HOCTOSIHCTBA COCTABA
1.2 1
OTHOCHTEbHAS aTOMHAS U MOJIEKYJISIPHAS Macca.
1.3 Peuienne 3a1a4 Ha BEIYUCIIEHUE MACCOBBIX JOJIEH 2
BELIECTB
14
MonspHas 107s. 1
1.5 BriBox hopMyIt coeAMHEHHH 10 MaCCOBBIM JOJISIM 1
XHM. 3JIEMEHTOB
1.6 Perenue 3aa4 Ha pUMeEHEHHE HOPMYIT
COEIMHEHHI 10 MACCOBBIM JOJISIM XAMUYECKUX 1
JJIEMEHTOB
1.7 3aKkoH ABOTapO U €T0 CIIEACTBHS. Penrenue 3a1au 1
Ha NIPUMEHEHHE 3aKOHa ABOTaJpO
1.8
['a30BbIE 3aKOHBI. 1
1.9 [osTOpenue u 0600ImEeHne 10 TeMe « OCHOBHEIE 1
HOHATHSL M 3aKOHBI XUMUID)
1.10 KonrponbsHas padora Nel « OCHOBHBIE OHATHS U 1 1
3aKOHBbI
Hroro no paszneny 11




Pa3nea 2. PacueTsl 1o ypaBHeHHAM

OOBEMHBIE OTHOIIICHMS Fa30B B

21 XUMHUYECKHUX PEAKIHIX.
99 Pemenne TUMMYHBIX 33134 HA
' HAXO0X/ICHUE 00BEMHBIX OTHOIICHUH

2.3 PacueTsl 10 HECKOIBKUM ypaBHEHUSIM.

2.4 Onpenenenre coctaBa CMECH.

2.5 BriBo popmyIibl BemecTBa o
pe3yabTaTaM ero CropaHus

2.6 3amaun Ha TIACTUHKY

2.7 KomOunnpoBaHHbBIE 3a7]a41 IO TEME
«YTIIEeBOIOPOABD)

2.8 KonTponbnas pabota Ne2 «Pacuersi o

YPaBHEHHSIM»

Hroro no pazneny

Pa3nea 3. PacTtBopsl

MaccoBast 1 00BLEMHAs T0JIU

3.1
KOMITOHEHTOB B pacTBOpE.
3.2 [IpaBuno cmemnieHus.
3.3 MoutsipHas KOHLIEHTpaLysl.
34 PactBOoprMOCTS.
3.5 Pacuetsl o ypaBHEHUAM peakiui,

MMPOTCKAOIINX B paCTBOpax.




3.6 KoMOuHMpOBaHHBIC 3a/1a4H 110 TEME

"Kucnopoacoaepxaniie opraHu4eckue 1
coeIMHEeHUS".

3.7 Kontponbnas pabora Ne3 « PactBopsi» 1
Uroro mo pazneny 10
Paznen 4. OKHCINTEIBLHO-BOCCTAHOBUTEIbHBIE PeaKIIMU

41 CocraBieHne ypaBHEHUN peakiuii )
' OKHCJICHUS OPTaHMYECKHUX BEIICCTB

4.2 Pacuertsl o ypaBuenusm OBP 1

Kontponbnas pabota Ne 4
4.3 «OKHUCIUTETBLHO -BOCCTAHOBUTEIIbHBIC 1
peaKIum»
Wroro mo pazneny 3
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
ara uudposbie
Ne n/mm Tema ypoka Kontpoabnubie IIpakTHueckue A
yp Bcero p p 1)6 u3yyeHusi oOpasoBaTejibHbIE
aA00ThbI a00ThbI
p p pecypcsbl
3aKOH COXpPAHEHHUS MACChI BEIIECTB, 3aKOH
1 IMOCTOSIHCTBA COCTaBa 1
2 OTHOCHTEIIbHAS aTOMHAs U MOJICKYJISIpHAsI Macca. 1
Penrenre 3a7a4 Ha BEIYUCIEHNE MACCOBLIX JIOJICH
3 BEILIECTB 1
Pemrenue 3a1a4 Ha BEIYUCIEHUE MACCOBBIX IOJIEH
4 BEILIECTB 1
MonsipHast 107s.
5 pHad I 1
BriBoj hOopMyIT COEAMHEHHU T 110 MACCOBBIM
6 JIOJISIM XHM. DJIEMEHTOB. 1
Pewrenue 3aau Ha npuMeHeHue hopmy
7 COEQUHEHUHN 10 MACCOBBIM J0JIAM XUMUYECKHUX 1
3JIEMEHTOB
3akoH ABorazipo u ero cieactsus. Pemenue
8 3aj1a4 Ha IPUMEHEHHE 3aKOHa ABOTapo 1
T"a30BBIC 3aKOHEL.
9 30BBIE 3aKO0 1
[ToBTOpenue u 0606mEeHune 1o Teme «OCHOBHBIE
10 TIOHSTHS ¥ 3aKOHBI XUMHN 1




Kontponsras padora Nel « OCHOBHBIC TIOHATHS U

11 3aKOHBI

OOBEMHBIC OTHOIICHUS Ta30B B XUMHYCCKHIX
12 peaKIusx.

PelieHne TUTUYHBIX 3a]1a9 HA HAX0XKICHHUE
13 00BEMHBIX OTHOIICHUI
14 PacueTsl M0 HECKOIBKUM YPaBHCHUAM.
15 OmnpeneneHne coctaBa CMECH.

BbIBOT (OpMyIIBI BEIIECTBA 110 PE3ybTaTaM €ro
16 CropaHust
17 3anayy Ha ITACTHHKY

KoMO1HMpOBaHHbIE 331241 IO TEME
18 «YTneBogopoash»

KoMOMHMpOBaHHbIE 331241 110 TEME
19 «YTIEeBOAOPOABIY

KonTponbHast padota No2 «PacueTsl 1o
20 YPaBHEHUAM»

MaccoBasi 1 00bEMHAs JOIM KOMIOHEHTOB B
21 pactsope.
29 [paBuiio cMerieHwus.
23 MomnsipHasi KOHIICHTPALIUS.

24

MOJ'IﬂpHaH KOHIICHTpalus




PactBopuMOCTS.

25 1
PacTBOpHMOCTS.

26 P 1
PacueTs! 1o ypaBHEHUSIM peakLuii,

27 IIPOTEKAIONIHX B PACTBOPAX. 1
PacueTsl Mo ypaBHEHUSIM peakIHi,

28 MPOTEKAIONINX B PACTBOPAX. 1
KoMOMHMpOBaHHbIE 331241 IO TEME

29 "Kucnopoacoaepxaiiue opraHndeckue 1
COeTUHEHU".

30 KonrponbHas padora Ne3 « PacTBopbi» 1
CocTaBieHne ypaBHEHUH peakiuil OKUCIEHUS

31 OpPraHN4YCCKUX BCUICCTB 1
CocTaBieHne ypaBHEHHH peakiuii OKUCIEHUS

32 OpPraHNYE€CKUX BCUIECTB 1
Pacuets! o ypasHeHusim OBP

33 M 1
Kontponsnas padora Ne 4 «OKHUCIUTENBHO -

34 BOCCTAaHOBUTCJIbHBIC pCaKIIUN» 1

OBHLIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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