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HHOACHUTEJBbHASA 3AIINCKA

[IporpaMMa 1m0 XMMHUU Ha YpPOBHE CpeAHEro oOIiero oOpa3oBaHUS
COCTAaBJIEH Ha OCHOBE TpeOOBaHWW K PE3yJIbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHON  MPOTPaMMBbI cpenHero  obmiero  oOpa3oBaHus,
npencrasieHHbix B ®I'OC COO  (Ilpukaz3 MuHucTepcTBa MPOCBEHICHUS
Poccuiickoit @enepaunn ot 12.08.2022 No 732 «O BHeceHUM U3MEHEHUU B
dbenepanbHbIl  TOCYAApCTBEHHBIM 0Opa30BATENBHBIA CTAaHIAPT CPEIHETO
oO1ero o0pa3oBaHus, YTBEPKACHHBIA MpUKa3oM MUHHUCTEpCTBa 00pa30BaHMUs
u Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413»), cooTBETCTBYET
®OIT COO (Ilpuxaz MunucrepctBa npocsenieHus Poccuiickoir denepanuu
ot 18.05 2023 Ne 371 «OO0 ytBepxkaeHun (enepanbHOil 00pa3oBaTEIbHON
MporpamMMbl  CpeHEro o01ero oopazoBaHusm»), a Tak ke padoyeil mporpamme
BOCIIUTAHUS.

XuMusl Ha ypoBHE YIIyOJIEHHOIO M3YyYEHHUs 3aHUMAET BAKHOE MECTO B
CHUCTEME €eCTEeCTBEHHO-HAy4YHOro oOpa3oBanus ydammxcss 10-11 kmaccos.
N3yuyenue mnpenmera, pealn3yeMoe B YCIOBHSAX JU(PPEpeHLMpPOBaHHOTO,
NpoQUIBHOrO OOy4Y€HHUsI, MPU3BAHO OOECHEUUTh O00IIE0OpPa30BaATENbHYIO H
OOLIEKYJIbTYPHYIO TOATOTOBKY BBIITYCKHMKOB IIKOJIBI, HEOOXOIUMYIO ISt
aJlanTauuy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM U3HU B COLUYME, a TAK¥Ke
Ul TIPOJIOJDKEHHST O0y4YeHusT B OpraHu3alMsXx Mpo(ecCHOHATBHOTO
oOpa3oBaHMsl, B KOTOPBIX XHMHS SIBJIIE€TCA OJHOM U3 NPUOPHUTETHBIX
JTUCITUTUTHH.

B mporpammMe mo XMMHMM Ha3HauY€HHE TMpeaMeTa «XUMH» MOIydaeT
HOAPOOHYIO HHTEpIpEeTalMi0 B COOTBETCTBUM C OCHOBONOJArarolmuMu
nonoxerusiMu ®I'OC COO o B3arMOOOYCIOBIEHHOCTH II€JIeH, COAepKaHuUs,
pe3ynbTaToB 00y4YeHUs U TPeOOBAaHUM K YPOBHIO MOATOTOBKHM BBIMYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJISIFOTCS CIAEAYIOIIHME BBIIOJHAEMbBIE IPOrPAMMON 1O
XUMUU QYHKIIUN:

e HMH(POPMALMOHHO-METOUYECKAs, pean3alusi KOTOpoil obecrneynBaeT
MOJIyYeHHUE MPEACTABICHUS O LENAX, COJEpKaHUM, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHMTAHMS M pa3BUTUS OOYYAIOIIMXCS CpPEACTBAMU
npeaMeTa, U3y4yaeMoro B paMKax KOHKPETHOTO MPOQHIIs;

e OpraHM3alMOHHO-IJIAHUPYIOLLAs, KOTOpast npeycMaTpUBaeT
onpeeneHue: MPUHLIUIIOB CTPYKTYPUPOBAHUS U TIOCIE0BATEIIbHOCTH
U3y4YeHHUs y4eOHOTro Marepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX
€ro XapakTEepUCTHK; MOJIXOJ0B K (POPMHUPOBAHUIO COAEPIKATEIHHOU
OCHOBbl ~KOHTpOJII M OLEHKH O0pa30BaTEIbHBIX JOCTHIKEHUN



oOydJaronuxcsi B paMKax HTOTOBOM arrectaliud B (opMe €IMHOIO
roCyJapCTBEHHOTO 3K3aMEHA 110 XUMUH.

[Tporpamma ajist yriyOJn€HHOTO U3yUYECHUSI XUMUU:

e YCTaHABIMBAECT WHBApUAHTHOE peIMETHOE coJiep>KaHue,
o0s3aTeNbHOE JUISI W3Y4YEHUST B paMKax OTACNIbHBIX MNpoduiei,
MpeayCMaTpuBaeT paclpelieiecHue W CTPYKTYpPUPOBAaHWE €ro IIo
KJIaccaM, OCHOBHBIM COZICpKaTeIbHBIM JIMHUSAM/pa3ieiiaM Kypca;

o JAET MIpUMEPHOE pacrpenesneHue y4eOHOTO BPEMEHH,
PEKOMEHTyeMOT0 JIJIsl U3YYEHUS OTJEIbHBIX TEM;

e IMpejUlaraeT MPUMEPHYIO TOCIEA0BATENIbHOCTh HM3YyUYCHUS Yy4eOHOTO
Marepuana ¢ y4€TOM JIOTUKHM TIOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX
1 MEXIPEIMETHBIX CBSI3CH;

e JaéT METOAMYECKYI0 MHTEpIpEeTaluio Mejled W 3alady U3y4eHUs
npeaMera Ha yriayOJEHHOM ypOBHE C  y4€TOM COBPEMEHHBIX
IPUOPUTETOB B  CHUCTEME CcpeaHero  oOmiero  oOpa3oBaHWs,
CoepKaTeIbHOW  XapaKTePUCTHUKUA  IUIAHUPYEMBIX  PE3YJIbTaTOB
OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl CPEHETO0 OOIIEeTo
o0pa3oBaHusl (JINYHOCTHBIX, METAIIPEIMETHBIX, MIPEIMETHBIX ), @ TAKKE
C Y4Y€TOM OCHOBHBIX BHJOB Y4Ye€OHO-TIO3HABATEIIbHBIX JICWCTBUI
00y4aronierocs o OCBOECHUIO COJAEPKAHUS PEIMETA.

ITo BceM Ha3BaHHBIM IMO3HIMAM B IMPOTPaAMMeE TI0 XHMHH MPEAYCMOTpPEHA
MIPEEMCTBEHHOCTh C OOyYEeHHEM XHUMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUs.

B cootBerctBun ¢ koHuentyaibHbiMu mnosioxkeHuasmu OI'OC COO o
Ha3HAYEHUU TMPEAMETOB 0a30BOr0 M YriayOJEHHOTO YypOBHEH B CHCTEME
nudepeHIIMpOBaHHOTO OOYYEHUsI Ha YPOBHE CPEIHEro O0IIEro 00pa3oBaHUs
XUMHUSI Ha YpOBHE YriayONE€HHOTO W3y4YeHUs HAMpaBlIeH Ha pPeau3aluio
IPEEMCTBEHHOCTH C TMOCJEAYIONMM d3TaloM TMOJYyYeHUS XUMHUYECKOTO
oOpa3oBaHMsI B paMKaxX HU3YYCHHS CICIHMAIBbHBIX ECTECTBEHHO-HAYUYHBIX U
XUMUYECKUX  JUCIUIUIMH B By3aX W OpraHM3alusaX  CPEIHETO
npodecCHOHAIbHOTO 0o0pa3oBaHusa. B 2Toil CBs3M H3ydeHHE TNpeaMeTa
«XuMUS» OPUSHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIUPEHUE U YIITyOJICHHE
TEOPETUYECKOW M TMPAKTHUYECKOW MOATOTOBKM OOYYarOIIMXCS, BHIOPABIINX
omnpenenéHHbpli  Mpoduiabr OOy4YeHHUs, B TOM 4YHCIE C TEPCIEKTUBOM
MOCJICAYIOIIETO TOJIYYCHHUS XHUMHYECKOTO OOpa3oBaHUS B OPTaHHU3AIUAX
npodeccuoHanbHOro obOpazoBanus. Hapsgy c¢ 3TuMm, B cBeTe TpeOOBaHMUIA
OI'OC COO k mnjHaHupyeMbIM pe3yjibTaTaM OCBOCHUS (eaepaabHOi
o0pa3oBaTeNbHON MPOTPAMMBI CpPEIHETr0 OOINero o0pa3oBaHUs HN3YYCHHE
npeaMeTa « XMMHUS» OPUEHTHPOBAHO TAKXKE Ha PEIICHUE 3a7ad BOCITUTAHUS U
COLIMAIIBHOTO  Pa3BUTHs  OOy4arolmuxcsi, Ha (QOPMUpPOBAHUE Yy HHUX



OOLIEMHTEIUIEKTYaIbHbIX YMEHUN, YMEHUN palMOHaIN3aluu yueOHOro Tpya
U O00O0OMIEHHBIX CHOCOOOB AEATEIHbHOCTH, WMEIOIIUX MEXAUCUUTITMHAPHBIM,
HAANPEAMETHBIA XapaKTep.

CocraBnsiroliuMy ~ 1peiMeTa  «XUMHUS» HAa YPOBHE YINIyOJEHHOTO
U3YyYEHUsl SIBISIFOTCSL yIIyOJN€HHbIE Kypchl — «OpraHudeckas XUMHS» U
«OO011ast 1 HeOpraHNUYECKass XUMUS.

OcHoBy coxaepxaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOPraHWYeCcKass XUMUS» COCTABISET COBOKYIMHOCTh MPEIMETHBIX 3HAHUA U
YMEHHH, OTHOCAIINXCS K 0a30BOMY YPOBHIO U3yU€HUs IIpeaMeTa. JTa cucTeMa
3HaHUU MOJy4aeT ONpeAesEHHOE TEOPETUUYECKOE JOMOJHEHUE, MTO3BOJISIIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJbIINNA 00BEM (HAKTOIOTHUECKOTO
Marepuana. Tak, Ha yrIyOJIEHHOM YpPOBHE HM3y4Y€HHUs NpeaMera odecredeHa
BO3MO>KHOCTb 3HAUUTEIBHOIO YBEJIMYEHHUS OOBEMA 3HAHUM O XUMHUYECKHX
JJIEMEHTaX M CBOWCTBAaX MX COCAVMHEHUMM Ha OCHOBE paCIIMpPEHUs U
yriiyOJieHHus TpPEICTaBICHUH O CTPOCHHM BEUIECTBA, XMMHMUYECKOH CBSI3U U
3aKOHOMEPHOCTSIX MPOTEKAHMs PEaKIUil, pacCCMATPUBAEMBIX C TOYKH 3PEHUS
XUMUYECKON KNHETUKHU U TEpMOAMHAMUKH. V3yueHue nepuoinyeckoro 3aKkoHa
u llepuoanueckoil cuCTeMbl XHMHUYECKUX JJEMEHTOB Oa3zupyercs Ha
COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX IPEACTABICHUAX O CTPOCHHM aToMa.
XuMHYECcKas CBSI3b OOBSICHSETCS C TOUKU 3PEHUS] SDHEPIreTUUYECKUX W3MEHEHUIN
npu €€ o0pa30BaHUU U PA3PYIICHHUH, & TAKXKE C TOUYKH 3PEHUS MEXaHU3MOB €&
oOpa3zoBanus. M3ydyeHue TUNOB peakuuid AONONHIETCS (HOPMUPOBAHUEM
IOPEICTaBICHUN 00 AIIEKTPOXUMHUYECKUX MPOIECCAX U IEKTPOIU3E PACIIaBOB
U PACTBOPOB BEIIECTB. B Kypce OpraHn4eckod XUMHUU IPH PacCMOTPEHUU
PEaKIMOHHON CMOCOOHOCTH COEIMHEHUW ynenserca o0co00e BHUMaHUE
BonpocaM 00 3JIEKTPOHHBIX 3¢ (deKTax, O B3aUMHOM BIIMSIHHM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIHi.

Oco0oe 3HayeHHe HMMEEeT TO, YTO Ha COJIepKaHHWE KYpCOB XHMHHU
yIIyOJIEHHOTO YpPOBHS HM3YYEHHs JUISl KJIACCOB OMNpPEAENEHHOro MpoQuiis
(rmaBHBIM 00pa3oM Ha MX CTPYKTYpy M XapakTep [IONOJIHEHHA K oOIieu
CUCTEME MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXHBIE MpeaMeThl. Tak,
HampuMep, B COJAEpXKaHUM MpeAMeTa Uil KJIACCOB XMMMKO-(PHU3NUYECKOTO
npoduiis 60sbII0Oe 3HAUCHHE OYTyT UMETh SJIEMEHTHI Y4eOHOTr0 MaTepuana mno
obmeit xumuu. [lpu u3yueHuw mnpeameTa B JaHHOM CJIydae akIeHT OyaeT
ClellaH Ha OOIIHOCTh METOJOB MO3HaHMUS, OOUIHOCTh 3aKOHOB U TEOpHUM B
XUMUHU U B (U3HMKE: aTOMHO-MOJIEKYJIsipHasi Teopusi (MOJIEKyJIsipHasi Teopus B
(¢u3rKe), 3aKOHBl COXPAHEHUS MAacChl M JHEPTUU, 3aKOHBI TEPMOJUHAMUKH,
AIEKTPOJIN3a, IPEACTABICHHS O CTPOCHHUH BEILIECTB U IPYTOE€.

B TO e BpeMa B coAep)KaHUU TpeaMera sl KJIacCOB XHMMHKO-
Ouonoruyeckoro npodusis  OONBIIMI  yAeNbHBIA Bec OyIdeT HMETh



opraHuveckas xumus. B 3ToM ciyyae mpeaocTaBiisieTcss BO3MOXKHOCTH ISt
Oosee 00CTOATETHLHOTO PACCMOTPEHUS XUMHUUYECKOW OpPTraHMU3aIliu KIETKH Kak
OMOJIOTUYECKONW CHUCTEMBI, B COCTaB KOTOPOW BXONAT, K MPHUMEDPY, TaKHE
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIMMHJIbI, OCJIKH, YTJIeBO/bI, HYKJIECHHOBBIC
KUCIIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O COCTaBE U CBOMCTBAX Mpe/CTaBUTENEH
OCHOBHBIX KJIACCOB OPTraHUYECKUX BEIIECTB CIIy’KaT OCHOBOW MJI U3YYEHUS
CYLTHOCTHU MPOIECCOB (DOTOCUHTE3A, ABIXaHUSI, TUIIEBAPEHUSI.

B mnane ¢opmupoBaHHS OCHOB HAYyYHOTO MHPOBO33PCHHUS, OCBOCHHUSI
OOIlIEHAyYHbIX METOAOB IIO3HAHMS U OMNbITA MPAKTUYECKOTO MPUMEHEHUS
HAy4YHBIX 3HAHMM HW3y4YeHHUE MpeameTa «XUMHUs» Ha YriayOJE€HHOM YpOBHE
OCHOBAHO Ha MEXIPEJAMETHBIX CBA3SIX ¢ YUCOHBIMU MPEAMETAMU, BXOAIIUMHU
B COCTaB TpeaMETHBIX obOnacteil «EcTecTBEeHHO-HAy4HbIE TMPEIMETHI»,
«Marematuka u uHbopmaTiKa» U «Pycckuil sI3pIK U TUTEpATypay.

[Ipu uzyueHun yueOHOTO npeameTa «XUMHUSD» Ha yriayOJEHHOM ypOBHE
TaKk)ke, KaKk Ha YpOBHE OCHOBHOTO M CpEIHEro obmiero obpa3oBaHus (Ha
0a30BOM YpOBHE), 3ajJadyeil TEPBOCTEIICEHHOW 3HAYUMOCTU  SIBJISICTCA
dbopMupoBaHHE€ OCHOB HAayKH XHMHUU Kak O0OJIACTH  COBPEMEHHOTO
€CTECTBO3HAHUSI, NPAKTHUYECKON JEATEIIbHOCTH YEJIOBEKa M OJHOT0 U3
KOMITOHEHTOB MUPOBOM KyJIbTYphl. PerieHue 3Toil 3aauu Ha yriryOnEHHOM
YPOBHE M3yUYEHHUS NMPEAMETA MPEIIONAracT peaiu3aluio TaKUX Ueel, Kak:

e (¢opmMupoBaHUE MPEJCTABICHUI: O MaTepUaJIbLHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBIICHUM TNPUPOABI, O MECTE
XUMHUHA B CHUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poju B
o0OecreueHn YCTOWYMBOTO PAa3BUTH YEJIOBEYECTBA: B PEIICHUU
po0JIeM SKOJIOTHYECKOM, SJHEPreTUYECKOM U MUIIEBON 0€30MacHOCTH,
B Pa3BUTUM MEIUIMHBI, CO3JJaHUM HOBBIX MATEPHAJIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B oOecrieueHuu pPalOHAJILHOTO
PUPOAOIIOIBH30BaHUsA, B (OPMHPOBAHUM MHUPOBO33PEHUS M O0OIIeiH
KyJIbTYphl UYENIOBEKa, a TaKXe OKOJIOTHYECKH OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3[I0POBbIO U MPUPOJIHOM CpeJIE;

e OCBOCHHME CHCTEMbl 3HAHUW, JEKAIIUX B OCHOBE XHMHUYECKOU
COCTaBJISAOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI Mupa:
GbyHIaMEHTAIbHBIX TIOHATHI, 3aKOHOB M TEOPUI XUMHUH, COBPEMEHHBIX
NpeACTaBIEHUM O CTPOCHMM BEIIECTBA Ha pPa3HBIX YPOBHSIX —
aTOMHOM, HOHHO-MOJICKYJISIPHOM, HAJIMOJIEKYJISIPHOM, 0
TEPMOJUHAMHUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS
XUMUYECKUX PpEAKIUNA, O XHUMUYECKOM PAaBHOBECHUH, PACTBOpax H
JTUCTIEPCHBIX CUCTEMAX, 00 OOIMX HAYYHBIX MPHUHIIUIAX XUMAYECKOTO
IPOU3BO/ICTBA;



e (QopMupoBanue 'y  oOydarOUIMXCsl ~ OCO3HAHHOTO  TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMUYECKUX 3HAHUU 1T OOBSICHECHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHON XUMUH, I OOBSICHCHHS U
NPOTHO3UPOBAHUS  SABJICHHM, MMEIOIIMX  €CTECTBEHHO-HAYyYHYIO
OpUPOAY; TPAMOTHOTO pEIHIeHUs MpoOJeM, CBSI3aHHBIX C XHUMHEH,
MPOTHO3UPOBAHUSI, AHAIM3a WU OLEHKU C IO3ULHN 3KOJOTUYECKOU
0€30MacHOCTH  MOCJHEACTBUNA  OBITOBOM W MPOU3BOJCTBEHHOMU
NESTETPHOCTH YEJIOBEKA, CBA3AHHOW C XMMHUYECKHM IPOU3BOACTBOM,
UCIIOJIb30BAaHUEM U MepepabOTKOM BEIIECTB;

e yriuyOJICHHWE TPEACTaBICHUA O HAyYHBIX METOJAaX TO3HaHUS,
HEOOXOAMMBIX JIJISi MPUOOPETEHUS YMEHHN OPUEHTUPOBATHCS B MUPE
BEIIECTB U OOBSICHCHUS XMUMHYECCKUX SIBICHHUH, MMEIONUX MECTO B
OpUPOJIE, B MPAKTUUECKON EATETbHOCTH U MOBCETHEBHOM KU3HHU.

B mnane peanuzanuu mepBOOYEPETHBIX BOCHHUTATENIBHBIX W Pa3BUBAIOIIMX
(GYHKIUNA IETOCTHONW CUCTEMBI CPETHETO OOIIEro 00pa3oBaHus MPU U3YYCHHUH
nmpeaMeTa «XHUMES» Ha YrIyOJEHHOM YypOBHE 0COOYI0 aKTyallbHOCTh
MpUOOPETAIOT TAaKUE LIETHU U 3a7a4H, KaK:

e BOCIHUTAaHHE YOESKIEHHOCTH B IMO3HABAEMOCTHU SIBIICHUU TPUPOJIBI,
yBaKEHUSI K TMPOIIECCY TBOpPYECTBA B OOJACTH TEOPETUUYECKUX M
MIPUKIIATHBIX WCCJICIOBAHHM B XUMUH, dbopmupoBaHUe
MHUPOBO33PEHHUSI,  COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIIMK K OOYYEHWIO W TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIUTAaHWIO HAa  OCHOBE  YCBOCHHUS
00111€4YeI0BEYECKUX LIEHHOCTEH;

e pa3BUTHE TIO3HABATCIBHBIX HWHTEPECOB, HMHTCIICKTYAIbHBIX U
TBOPUECKUX CIOCOOHOCTEN oOydaromuxcs, (HopMUpOBaHHE Y HHUX
CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY
0o0pa3oBaHMIO KaK YCJIOBHIO YCICIIHOM MPOQPECCHOHATLHON U
OOIIIECTBEHHOH JCATEIHPHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO ¥ TOTPEOHOCTHU B 37J0POBOM 00pa3e KU3HU;

e (opMupoBaHuEe yMEHUN U HABBIKOB PA3yMHOI'O MPUPOJIONOJIH30BAHUS,
pPa3BUTHE  DKOJOTHMYECKOM  KyJIbTYpPhl, TMPUOOPETEHHUE  OIbITA
0OIIIECTBEHHO-IIOJIE3HON DKOJIOTHUECKOMN IEATEILHOCTH.

OOmiee 4YWCIO dYacoB, TMPEAYCMOTPEHHBIX IS HW3Y4YEHUS XUMHUU Ha
yTIyOJICHHOM YPOBHE CpeIHETo 00111ero oopasoBanus, coctapisieT 204 4acos:
B 10 xnacce — 102 yaca (3 gaca B Henento), B 11 kiacce — 102 yaca (3 yaca B
HEJICJIO).

PaGouass mporpaMma 1O XUMHUU TIpeANOJiaraeT HMCIOJIb30BaHUE
u(ppOBOro M aHAJIOTOBOIO O0OOPY/IOBaHUS LIEHTPA €CTECTBEHHO-HAYyYHOU M



TEXHOJIOTMYECKON HampaBlieHHOCTeW ‘“Toyka pocTa”, TaKk Kak MPaKTUYECKas
4acTh COJIEpKaHUS y4yeOHOro mpeaMeTa yCHIeHAa MaTepuaibHO-TEXHUYECKON
Oazon LIEHTpa oOpa3oBaHus “Touka pocrta”



COAEPXKXAHHUE YYEGBHOI'O IPE/IMETA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHbIE BO3MOKHOCTM aToMa yriaepoja. XHMHYECKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COCAMHEHUU. MOJNEeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpHBINA 3P PeKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKalMs OpraHuueckux peakuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTBITHl MO MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIECKYJ alKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3aMEIICHHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoAIKaHOB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYl AalKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakuy Ha BOWHYIO CBs3b. CrOCOOBI MOJYyYEHUS U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObI MOMyYeHUs U IPUMEHEHHE AJIKAIUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEaKUMM  NPUCOCIWHEHHUsA,  JUMEpU3alMud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKUUH NPUCOEAUHEHUS, OKHCIECHHE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tomumepusanus cruposna. CriocoObl MOTyYeHUsS U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:
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MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKH), pUDOPMUHT, THUPOIIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIeHUs] TalloTéHa Ha THAPOKCOTPYNIY, HUTPOrPYyIIy, IUAHOTPYIIIY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHMKE M TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa ME€pMaHraHaTa KaJlhs, B3aHMMOJICHCTBUE allETUIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKOMJeHHE ¢ KosuiekuusMu «Hedpts» u «Yromby, ¢
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoJa W 3TaHoya). ['oMosornyeckuit psg, oOmas Qopmyrna, U30MeEpuUs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHM UM  HEOPraHMYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHre 0 MexaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMeICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX
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cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMeEHKJIaTypa. (DuU3MUECKHUE CBOMCTBA allbJIETUAOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NIPEENIbHBIE KAPOOHOBbIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKAMM, PEAKIUU C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OCcoOEHHOCTH CBOMCTB HENPENECIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOmas Gopmyna, U30Mepus U
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeNeNbHbBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, -
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA M HaXOXAEHUE B mpupoje. POTOCUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMEe U HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ maponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).
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OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMs] BEIIECTB M WX IPEBpaLICHUIL:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pPEaKUMH Ha albAeTUIbl (C TUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ Tunpokcuaom menu(ll), Bzaumoneiicteue
KpaxMaljila ¢ MOJIOM, PEIICHUE SKCIEPUMEHTANbHBIX 33a/1ad 1o TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anvdarnueckux aMuHOB. llonydeHue aHWIWHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTaeiabHble MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XWMHYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM@OTEpHBIX  OpPraHUYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OenakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHE OHKCICPUMEHTAIbHBIX 3aJad IO TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUH, CPEAHSIS MOJIEKYJIIpHAs
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMATUIICHTEpePTaar). Y THiIM3aus u nepepadoTka IiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEeHHUS BEIIECTB W MX NPEBpaICHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (HOpMyJibl OPraHUYECKOTO COCAMHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (QOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0JICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, €IUHUIIBI HU3MEPEHUsS, CKOPOCTb, IHEPTHI,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
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dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple NCKOMAEMbIE, TOTUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKUU 35ieMeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NEPUOIAYECKOr0 3aKOHA U [leproInuecKol CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XHMWYECKOW CBSI3U: KOBAJICHTHAs, WOHHAa“,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMoneKyIsIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHuble pactBopsl. [lpencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
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MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsi KOHIIEHTpalusi. HacblllleHHbIe U
HEHACBILIEHHbIE PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukarys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIEeCTB. TpHUBHAbHBIE
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMuuecKuxX peakiuid B HEOPraHWYECKOM U OpraHuYeCcKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3 (HEKTH XUMUYECKHX PEaKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIi. XUMU4IecKoe paBHOBecre. KoHcTanTa
XUMHUUYECKOTO paBHOBecUsA. DakTOpbl, BIHUSIONIME HA MOJIOKEHUE XUMHYECKOTO
paBHOBECHA: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYACTBYIOIIHNX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clIa0ble  3JIEKTPOJIUTHI.
Crenenp nucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAs, HEWUTpaibHasi,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENM W BOCCTAHOBUTENU. MeETOH 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3lioKEHHUE TMEPOKCUJAa BOJAOPOJa B MPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAUTAYECKUX PEIIETOK, TPOBEJCHNE PEAKIIUM HOHHOTO 0OMEHa, Ope/ieeHre
Cpeabl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIIMSIHUS Pa3IUUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TOJOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heoprannuyeckasi xummusi.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMeEpe KHUCIIOPOJa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, gusnueckue M XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | MAPUIBL.
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE |
XAMHUYECKUE CBOMCTBA. | aloreHoBOAOpOIbl. BaxkHenmme KUCIOPOACOAEPIKALINE
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COEUHEeHHsI TasoreHoB. JlabopaTopHble W MPOMBILIUIEHHBIE CIIOCOOBI MOTYYESHHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @U3NUECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBI.

Cepa. Haxoxpaenume B TpHUPOAC, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. HaxoxneHnue B mpupojie, CHOCOObl MONy4YeHUs, (U3HMUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUbI. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azota
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoae, CrIocoObl MOMydeHUs, (QU3NYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyeckrue W XUMHYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB, OOpa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHne npocThIX BELIeCTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoi CUCTEME XMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JI0YEeK aToMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHut  MetauioB.  OOmue  CcrnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHs, MAPOMETAIUTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX »dyieMeHTOB. Harpuii u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHHUIA.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmonydeHue, ¢GU3UYECKHE U
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XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COCAUHEHUH.
JKécTkoCcTh BOJBI M CIIOCOOBI €€ YyCTPaHEHUS.

ATIOMUHW: TTOTydeHue, GU3NIECKue U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIllecTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHUAA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmiasi xapakTepucTHKa MeTawioB moOouHbXx mnoarpymnn  (B-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3NYecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHIbI U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHYECKHE CBOMCTBA MapraHla M €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a M €ro coequHeHuil. OKCupl,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [lonydyenue u npumMeHeHue xKene3a
U €ro CILIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, THIPOKCOKOMILIEKCHI ITMHKA. [[puMeneHue
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJE, M3Y4YEHUE KOJUIEKIMU «MeTtaiibl W CIUIaBbD), B3aUMOJCHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTraHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE THUIPOKCUIOB AJTIOMUHHS W LHHKA C
pacTBOpaMM KHUCJIOT U IIEJOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorensy, «Cepa u e€ coenuHeHUs», «A30T U ochop U UX COCAUHEHUSD,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponp xumuu B o0ecriedeHun yCTOMUMBOTO pa3BUTHS deloBedecTBa. [loHsTue
O Hay4YHBIX MeToJaxX TIO3HAHUS M METOJOJOTUH HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIui XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CIIOCOOBI TOTYYEHUSI BAKHEHUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TOYYeHUSI METAJUIOB H
CIUIaBOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIJE/ICTBUSI.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 6€30MacHOCTH.
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XuMusi H 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE J00aBKU. Pojib xumMuu B
oOecrieyeHuu MUIIEeBOM 0€3011aCHOCTH.

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuUMHS B CEIbCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaabHbIe YA00pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMHKa.
Marepnainsl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuérbl: Macchl BemiecTBa WM o0bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOIIMX B PEAKLIMU BEILECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB HMMEET IMpuUMecH, Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MaccoBOM [JI0JIEW pPAaCTBOPEHHOTO BEUIECTBA, MAaCCOBOM [JOJM W MOJSPHOU
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmEed W
HEOpraHW4ecKol XUMHuM B 11 Kiacce ocylIecTBISIETCS YEpE3 MCIIOIb30BaHHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACIIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeopHsl, 3aKOH, aHAJIN3, CUHTE3, KJIacCu(PUKalus, MepUuoAUIHOCTh, HAOIIOACHHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MAaKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUYECKUI YPOBEHD,
BELIECTBO, TEJO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, WICAlIbHBIN ras,
duznyecKkre BeIMYUHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTHS, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBOAbI, HYKIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MMOTOK 3HEPIHUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIIMBO,

PECYPCHI.
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TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuUaJibl, CEJIbCKOXO3SMCTBEHHOE MMpOU3BOACTBO, NMHUIICBASA IMTPOMBIIIJICHHOCTD,

(bapMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
npemaparoB, IIPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHUAJIOB, OSJICKTPOHHAA
IMPOMBINIJIICHHOCTD, HaHOTCXHOJIOTHH.
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IHIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O
HPEIMETA

OcBoeHre y4eOHOTO TpeaMeTa «XWUMHUA. YTIyOJIeHHBIH ypOBEHB» Ha
YpPOBHE  CpeaHero oOmero oOpa3oBaHUS JODKHO OOECIEYUTh JOCTHKECHUE
OOyJaIOMUMHUCS CIEAYIONUX JIMYHOCTHBIX, METalpPEeIMETHBIX H IPEIMETHBIX
pE3yJIbTaTOB.

JIMHHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJIXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS NpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONIME COCTABISIONINE: OCO3HAHHE
OOy4aromMUMHUC POCCUMCKOM TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH U CaMOOTIPEICTICHUI0; HAJIMYME MOTHUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMAaMHU [IOBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH 1IETTU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEILHOCTH
OOy4JaronIuXxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON e TEIHHOCTH.

JInyHOCTHBIE pE3yibTaThl OCBOEHUSA MOpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTU
oOyyJarommxcsi B MpOoIEcce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEM,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W TMO3HABATEJbHBIX 3aJlay, BHITIOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YY€OHOU ACITEIHHOCTH;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY M HAydHOMY HacCJeIuI0
OTE€YE€CTBCHHON XMMUH;
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yB@XEHHUS K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUJIOKEHUS XWMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yibTaT
JUTMTCIIBHBIX ~ HAOMIOJMEHUN, KPOMOTIMBBIX  OSKCICPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJItoIcHUsT TpaBwil 0e30MacHOTO OOpallleHHs C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUWJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBbIO U KU3HHU JIHOJCH;

OCO3HAHMS TIOCIEACTBUN W HEMPUSATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE Y4YacTHE B PEHICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY M3YUYEHMIO MPOQPECCHl pa3IuyHOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JIE€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:
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HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MpOoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJb30BAaHUA JOCTHXKEHUA XUMHH  JIs
pELICHUsI BONPOCOB PAMOHAIBHOTO IMMPHUPOIOIIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEVUCTBUM U MPEIOTBPAILATh HX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSATH HUJCOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HayKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAHUSl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
bopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
MpECTaBICHUS] 00 OKPYKAlollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ T'yMaHMCTUYECKOW HAIPAaBICHHOCTH W BaXXHOU pPOJIM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YJieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJIy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSCHEHUS SIBIICHUN OKPY>KAIOIIEro MUpa u
MIPOUCXOMSIINUX B HEM N3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpPECA K NO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIBHOCTH;
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TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyAa B pa3iuyHbIX cepax mpodeccruoHanbHOM
NEeSATETLHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TIPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydarOIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHbIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CIEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIEC NeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PErYJISITUBHBIE), 00ecreynBaroIIne dbopmHpoBaHue (YyHKIHMOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aronXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMHU U  PETYJSITUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

1) 6a30Bble JJOoruvyeckKune JaeMcTBUsI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LEJIH JESITEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABIICHHBIMU LIEJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHHS OTJEIbHBIX (PAKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

YCTAHABJIMBATh MPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU

SABJICHUSAMU,
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CTPOUTH JIOTUYECKUE pacCykAeHus (MHIYKTUBHbBIC, JCIyKTUBHBIC, IO
aHaJIOTWHN), BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B PACCMATPHUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

MPUMEHSTH B MPOIIECCEe MO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHE
(3HAKOBbBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHMMBOJI) DJJIEMEHTAa, XUMHUYecKas (opMmylsia, ypaBHEHHE XHUMHYECKOU
peakuuu — MpH PEIIeHWH YYEOHBIX IMMO3HABATEIbHBIX W TMPAKTUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJICJIbHBIC TIPEJICTABIICHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIE0BATEIbCKHE NeliCTBUS:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKHX
peaxkuuu;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHUSI THUIIOTE3BI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXJICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITEIbHOTO TUIAHMPOBAHHS W  TPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSTENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OpMYyIUpOBATH
000O0IIeHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIETOBAHUS,
COCTABJISITh OOOCHOBAHHBIA OTUET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
JeSITEIbBHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
NOUCKY METOJIOB PpELICHUS TNPAaKTUYECKUX 3a4ad, NPUMEHEHHUIO pPa3IUYHBIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManuu (HAYy4HO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE MOCOOus,
pecypcbl MHTEepHeTa), aHanmuM3upoBaTh MH(POPMALMIO PA3IMYHBIX BHIOB U (QOopM
pEeICTaBICHHUS, KPUTHYECKU OILICHUBATH e JOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaNKMK, HEOOXOJMMOW [T  BBINOJHEHHS yYE€OHBIX 3amad
OIPEIICIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);
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UCIIONIb30BaTh HAYYHBIM SI3bIK B KayecTBE CpeACTBa mpu paboTe ¢
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;
UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISAHOCTH.

KoMMyHHKaTHBHBIC YHHBeEpPCcalbHbIe yYeOHbIE 1eHCTBUA:

3aJ1aBaTh BOMPOCHI IO CYIIIECTBY 00CYkK/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKA3bIBaTh UJIeU, (DOPMYITUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/TI0KEHHOM 3a1a4H;

BBICTYNIaTh C MpE3CHTAIMEH pe3ylbTaTOB IO3HABATEIbHON NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJTHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, u GopMyIUpPOBATH BHIBOJIBI
10 Pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IyTEM COIJIACOBAHMS MO3WULIUNA B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTH CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTh, ONpeAeias €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh IMpe/laraéMblii  aJIfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH Ha OCHOBE CaMOaHalIM3a MU
CaMOOLICHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIiIyOlIEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIEero oO0pa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
JUTsl y4eOHOro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHHS M CIIOCOOBI IEHCTBUIMA
[0 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUN B Pa3IMYHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IpOrpaMMe II0 XUMHUHM TPEAMETHBIE PE3YIbTATHl MPEICTABICHBI MO TOAaM
WU3YUYCHHUS.
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10 KIIACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHHHM OpPraHUYeCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEYEHHH YCTONYHMBOTO
pPa3BUTHS YEJIOBEYECTBA B PEUIEHUH NPOOJIEM 3KOJIOTMYECKOM, SJHEPTEeTHYECKOU U
NUIIEBO O€30MMaCHOCTH, B PAa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHnun PalMOHAIIBHOTO
IPUPOIOIOIb30BaHNs, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KYyJIbTYphl
YeJloBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE IMOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U JIEKTPOHHAS
oboiouka aroma, S-, P-, d-aTOMHBIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpuau3alus aTOMHBIX OpOuTalield, WOH, MOJEKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKas CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynmna, pajaukai, CTpyKTypHble (opmynsl (pa3BEpHYThIE, COKpallEHHbIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), H30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJIOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEPKAIIME OPraHUYECKUE COEAUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(mepuognueckuit 3axkoH J[. M. MeHneneeBa, Teopus CTPOCHHS OPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W TpEBpalICHUS DSHEPrUM TMPU XUMUYECKHUX PEAKIMSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUI; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKluil, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O B3aUMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAHUU BAKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
NEATeTLHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKWCTB OPTaHUYECKHUX COETMHEHMI;

c(hOpMHPOBAHHOCTH YMEHHUIA:
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WCITIOJIP30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEIETHBIX) (DOPMYIT OPraHUIECKUX
BCIIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKIMA U PAaCKPbIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUHd  MOCPEJCTBOM  COCTABJICHMS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

U3TrOTaBJIMBATh MOJIENIM MOJIEKYJ OPTaHUYECKUX BEIECTB ISl WILTIOCTpAIluU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIACcCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUA TI0 CHCTEMAaTHYECKOU
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIbHBIE Ha3BaHUS I OTIEIbHBIX
MpEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUll, aleTalbACTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsI KHCJIOTa, CTCAPUHOBAS, OJICMHOBAS, MAaJTbMUTHHOBAS KHCIIOTHI,
TVIMIWAH, aJJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBHHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yYMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OPTaHWYECKUX COCIWHCHHUSX (KOBAJICHTHAsS W WOHHAS CBS3b, G- M T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa U CTPOCHUS;

cOPMHPOBAHHOCT,  YMCHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABHTENCH DPa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJETHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTBIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHMX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
dopmyur;

c(OpPMHPOBAHHOCTh, YMCHHS TIOATBEP)KIATh Ha KOHKPETHBIX TMPHUMEpax
XapaKTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHMA OT
KPaTHOCTH ¥ THUITa KOBAJICHTHOU CBSI3U (G- U TT-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;
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c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
Ceipbsi (He(dTh, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YYCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEaAKIUH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHUPA,
UCITIOJIb30BaTh CUCTEMHbBIC 3HAHUSI 10 OPraHUYECKOW XUMHUHU JIJIi OOBSICHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMEHUH: TIPOBOJUTH PACUETHI 10 XUMHUYCCKUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUH C MCIOJIb30BaHUEM (DH3UICCKUX
BENMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEII[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOMKICHUIO XUMUYECKOU
(GbopMyJIBI BEMIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX 3JIEMEHTOB,
MPOYKTaM CTOpaHUs, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHIEACTBHUS  OBITOBOM U
MPOU3BOJCTBEHHON JIEATENTHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTkon
BEIIECTB, MCIOIL30BATh MOJYICHHBIC 3HAHUS JJIS TIPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUCH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA DKCIEPUMEHT (MOJy4YeHHE W W3YyUYCHHE CBOMCTB OPraHUYECKHX
BCII[ECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAIMUX OPTraHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATBHBIX
3alad 10 PACIIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM IPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBaMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATh B paslIuyHON Gdopme
pe3yibTaThl SKCTICPUMEHTA, aHAJTU3UPOBATH U OIEHUBATh MX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa DKOJOTHYECKH I1eJIeCO00pPa3HOTO TOBEACHUS B OBITY H
TPYJOBOM NIEATEIHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS, OKPYXKAIOIIEH
IIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;
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OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHUCTBUSA HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, HOHMMAs cMbIC nokaszaress [1/1K;

aHaJTM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATH II€JICHANPABICHHBIN [OUCK
XUMUYECKON MH(OPMAITUN B PA3IMYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HaydHAS
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas w HeEopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ U 3HAYECHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B pEIICHUU MTPOOJEM HKOJOTUYECKOM, PHEPreTUYECKOM W MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHaTIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEeH KyJbTypbl 4YElIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJIHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATalOIINe TOHATHS — XUMHUYCCKHM OBJIEMEHT, aToM, SJIpO aroma,

M30TOIIBI, JJICKTPOHHAS 000JI0UKa aToMa, S-, P-, d-aTOMHbBIC OpOUTAaIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBAJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUIMYECKAsl pEIIETKA, XUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUHY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON peaKIMK, CKOPOCTh XMMUYECKON peaklni, XHMHUYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS IIIEKTPOIUTHUYECKOW IHUCCOLMALWHU, NEPUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS] SHEPTUU NIPU XUMHUYECKUX PEAKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIMME B OCHOBE ITOHUMAaHUsA
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
IPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJISIDHOM  YpOBHSAX; MPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
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peakuuii, TEpMOAMHAMUYECKMX W  KUHETHYECKHMX 3aKOHOMEPHOCTIX  HX
IIPOTEKAHMS, O XMMHUYECKOM PaBHOBECUM, PACTBOPAX M IUCIIEPCHBIX CHUCTEMAX;
(dakToNOTUYECKUE CBEACHHS O CBOICTBaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
UCIOJIb30BaHUU BAXKHEHIIMX HEOPraHWYECKHX BEIIECTB B OBITY U IPaKTUYECKOU
NESATEIbBHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKK TOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHMUYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHMsSI HCIIOJIb30BATh XMMHMUYECKYK) CHMBOJIUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

Cc(OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKOW CBSI3U (KOBAJICHTHAs,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW PpEETKU
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THUINA KPUCTAUIMUECKOM pemETKH, OOMEHHBIM u
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTaiu3aropa M
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUHM I Kilaccupukauuu
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOJUUYECKOr0 3aKoHa /[,
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX DJJIIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPHOIOB
Ilepuomnueckoin  cucremsl  JI.M.  MeHngeneeBa,  UCNOJNB3ysS  TMOHSITUSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOJYyPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKHUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHUYECKUX HJIEMEHTOB U HX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JI0YEK;
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chOPMHPOBAHHOCTh YMCHHI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKJY HEOPTaHUYECKMMH BEIIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIHUN MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIlEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKUHUN
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

cOPMHUPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaKIMu B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3zaeicTBuil (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIeKAIUE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlllMe HayyHble MPUHLIMUIBI XUMHUYECKUX MPOU3BOJICTB; 11€7€CO000pa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pE€HUsL COOTHOLLIEHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHUS XUMHYECKUX SBJICHUN, HMMEIONMX MECTO B MPHUPO/IE,
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHUECHTpPALIUSIY;
MaccChl BEIIECTBA WJIM 00BEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce
win 00bEMY OTHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro »ddexra
pEaKUHK; 3HAYEHUS BOJOPOIHOIO IOKAa3aTess PAaCTBOPOB KHUCIOT M WIEJIOYEH C
W3BECTHOM CTEIMEHbIO0 JUCCOIMAIlMU;, MacChl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTA PEAKIMHU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeeIéHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA MUIM JAHO B M30BITKE
(uMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa pEaKInH,; OOBEMHBIX OTHOIICHHUM
rasos;
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c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITENIFHO IJIAHUPOBATH M MPOBOIUTH
XUMHYECKUH  JKCIEepUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeHa,
NOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IIOMOIIBIO WHAMKATOPOB, W3YyYECHHE BIIHSHMUSI
pa3nMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOW  pEakUuu, pelIeHHe
DKCIIEPUMEHTAJIbHBIX 33dad no Temam «Metaimey u  «Hemerambsy) ¢
cOOJII0IeHNEM TpaBUJl 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
o0opynoBaHueM, (QOpMYyIUpOBaTh LE€Nb HCCIEAOBAaHUS, INPEIACTaBIATh B
pas3nu4HOil (opMe pe3ysbTaThl dKCIIEPUMEHTA, AHAJIU3UPOBATH U OLEHUBATh UX
JIOCTOBEPHOCT;

c(hOpPMHPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUIa TIOJIb30BaHUS XUMHUYECKOM
mocyJIol M 1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HMHCTPYKLMSMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMUMHYECKUX
OIBITOB, HKOJIOTMYECKU I1€71€cOo00pa3HOro TMOBEACHUS B OBITY W TPyAOBOH
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbs, OKPYXKAIOIIEH TPUPOIHOU
Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABAThb OMNACHOCTH
TOKCUYECKOTO JEHCTBUSA HA UBBIE OPTaHU3MBbI ONpPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LIE€JEHANPABICHHBIA IOUCK
XUMHUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XUMUYECKYI0 MH(pOpMaLMIO, IlepepadaThiBaTh €€ U HUCIOJIb30BAThH
B COOTBETCTBUU Cc MOCTaBJIICHHOM y4eOHOM 3a71auei.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos Hcnonbn3oBanue
Ne DJIeKTPOHHbIE uu¢ppoBoro u
HaumeHoBaHHe Pa3/Ie/ioB U KoHTpPO.1b-- (uudposbie) aHaJIoroBoro
IIpakTnyec- o0opynoBaHMs LEHTPa
n/ | TeM NporpamMmsl Bcero | HbIe o0pa3oBaTejibHbIE .
KHe paﬁo’r],] €CTECTBCHHO-HAYYHOU U
n paboTeI pecypebt TEeXHOJIOTHYecKoii
HANPaBJIEHHOCTEl
“Touka pocra”
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH
[IpenMeT opranuyeckoit
pet T P bubnuortexa
XUMHUH. 1 COpHUS CTPOCHUA
1.1 P p . 8 IIOK https://myschool.ed
OpraHn4€CKux COCIUHCHHUU A. u ru/
M. bytieposa '
Htoro no paznemny 8
Pa3nen 2. Yraesonopoabt
bubnmnoreka [Mudposas nadboparopust
[IpenenbHbIe YrieBOAOPOIbI
2.1 p yr po 5 ITOK https://myschool.ed Releon ¢ gaTurkom
— aJIKaHBbI, ITUKJIOAJIKaHbI "
u.ru/ OINTHUYECKOH MIIOTHOCTH
Henpenenbubie bubnmnoreka [Mudposas nadboparopust
2.2 | YrIeBOJOPOJBL: AIKEHBI, 14 1 LIOK https://myschool.ed Releon ¢ naTunkom
aJKaJUEHBl, AIKUHBI u.ru/ BBICOKOHM TEMIIEPATYPBI
A bubnuoteka
OMaTHYECKHEC
2.3 P 8 IIOK https://myschool.ed
YTJIEBOJIOPOIBI (ApPECHBI)
u.ru/
54 [IpupoaHbIe HCTOYHUKHT 4 bubnmnoreka
' YIIIEBOJOPOIOB U UX LIOK https://myschool.ed
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nepepaboTka uru/
T aJIoOreHIpon3Bo e Bubmnoreka
TCHIIPOM3BOIHBI
25 ; ! 4 1 LIOK https://myschool.ed
yTIICBOIOPOJIOB
u.ru/
Hroro no paszneny 35

Paszgea 3. Kucaopoacoaepskamue op

raHu4eCKHEe COCINHCHUA

[Mudposas madboparopust

bubnmoreka Releon ¢ naTtunkom
3.1 | Coupter. @eHon 11 HOK https://myschool.ed ONITUYECKOM
u.ru/ IJIOTHOCTH, IATYUK
BBICOKUX TEMIIEpaTyp.
KapOoHubpHBIC COCTUHEHMS:
QJIbJICTHJIbI K KETOHBI bubmorexa [{udposas madoparopust
3.2 ACTHA ' 21 HOK https://myschool.ed P PETop
KapOoHOBBIE KHCIIOTHI. uru/ Releon ¢ matunkom pH
Croxuble 3¢upbl. Kupsl .
bubnuorexa L 5
nudposas 1adopaTopus
3.3 | VYrumeBoas 9 1 LIOK https://myschool.ed P PaTop
Releon ¢ naTunkom pH
u.ru/
Uroro no pazgeny 41

Pa3neun 4. A3orcoaepskamue OpraHu4ecKue coeJuHEeHH

4.1

AMUHBI. AMUHOKHUCIIOTEI.
benxu

12 1

bubnuoreka
LIOK https://myschool.ed

u.ru/

[Mudposas nadopaTopust
Releon ¢ natunkom pH

Uroro no pazgeny

12

Pa3pnen S. BeicokomMoJieKy IsIpHbIE COeIMHECHUS
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Bbubanoreka

51 BricokomonekysipHbIe 5 IHOK https://myschool.ed
' COEIMHEHUS u.ru/
Wroro no pazueny 6
bubnmoreka
OBILEE KOJIMYECTBO YACOB 102 LIOK https://myschool.edu.

I10 ITPOT'PAMME

ru/
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11 KJIACC

KoanuecTBo 4acoB

Hcnoabs3oBanue uuppoBoro

JJIeKTPOHHbIe M aHAJIOTOBOTO
Ne HaunmeHoBanue pa3sjesio u Konrpouin- Ipakruuec | (undpposbie) 000py10BaHHMsA LIEHTPA
n/m | TeM NPOrpaMmbl Bceero HbIE -KHe oOpa3oBaTe/ibHbIE €CTeCTBEHHO-HAYYHOH 1
padoThI padoThI pecypebl TeXHOJIOTH'1eCKOi
HanpasjeHHocTel “Touka
pocra”
Pa3zgea 1. TeopeTuueckue 0CHOBBI XUMUM
Crpoenue aToma.
Ilepuonnueckuii 3aKOH U bubnmnoreka
1.1 [Tepuonnueckas cucrema 9 LOK https://myschool.
XUMHUYECKHX DJIEMEHTOB /[ edu.ru/
. Meunneneena
EuGmorexa Hudposas madoparopus
CTpoeHHeE BelIeCcTBa. Releon ¢ maruukom pH
1.2 P 11 1 IHOK https://myschool. pv ’
MHuoroo6pasue BemecTB edu.ru/ JATYMKOM ONTHYECKOU
' IUIOTHOCTH.
Hudposas nadboparopus
bubnuoreka Releon ¢ gatuynkom
1.3 XUMUYECKUE PeaKINH 19 1 3 LOK https://myschool. OIITHYECKOH IIJIOTHOCTH,
edu.ru/ natuuk pH, naTauk
BBICOKHX TEMIIEpaTyp.
Hroro no paszneny 39
Paszgen 2. Heopranuueckasi Xumusi
bubnuoreka 1
aT4YMK XI0PUA-UOHOB, AATUMK
2.1 Hemeramnbl 31 1 3 IIOK https://myschool. Pha a
du.ru/ 3N1EKTPONPOBOAHOCTM.
eau.
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EuGorexa LRIeI/Ig(I))rc])Baﬂ J'Ia60paTOpII/_IIH
C JTaTYUKOM
2.2 Meransl 23 1 IHOK https://myschool. A P
JTATYNKOM
edu.ru/
3JICKTPOTPOBOIHOCTH.
Wroro no pazueny 54
Paznen 3. Xumus u )Ku3Hb
Hatuuk pH. JlaTunk
MeTo1pl TO3HAHUS B XUMUH bubmorexa KOHIICHTpaIlun
3.1 A ' 9 1 IIOK https://myschool. Hetrpatt
XUMHA U KA3HDb MOHOB(MYJIBTUIATYUK XUM-
edu.ru/
1)
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB 102 5
I1O ITPOT'PAMME
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