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HOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma ydeOHOro mnpeamera «XuMus» (mpeameTHas 00J1acTh
«EcTrecTBeHHOHAay4YHbIE MPEIMETh») Ha YpPOBHE CpelHero oO0mero o0pa3oBaHUs
cocTaBleHa Ha OcHOBe TpeOoBaHMI K pe3ylbTaTaM OCBOEHHUSI IMPOTPAMMBI CPEIHETrO
obmiero obOpazoBanus denepanbHOr0 TOCYAapCTBEHHOrO 00pa30BaTENILHOTO CTaHAapTa
cpennero obmiero obpazoBanus (panee — GI'OC COO), denepanbHOl 00pa3oBaTEIbLHON
mporpamMmbl cpeaHero oormiero odpaszoBanus (nanee — @OIT COO), DenepanbHOi paboueit
nporpaMMbl MO0 y4eOHOMY mpeAaMeTy «XuMus» 0a30Bblii ypoBeHb (manee — OPII
«XUMHA»), a TAaKKE OPUEHTHUPOBAHA Ha IIEJIEBbIE MPHOPHUTETHI, CHOPMYIUPOBAHHBIC B
dbeneparbHON pabodeimporpaMMe BOCITUTAHUS.

OBHIAS XAPAKTEPUCTUKA YYUEBHOI'O IIPE/IMETA
«XHUMMUS»

XuMHUEeCcKoe 00pa3oBaHHE, IMOIYyYaeMOE BBITYCKHUKaMHU 00I1e00pa30BaTeIbHON
OpraHu3alllM, SBJISETCS HEOTHEMJIEMOM 4YacThl0 HMX 00pa3oBaHHOCTH. OHO CIIyKHUT
3aBEPILIAOIINM 3TAIlOM PeaM3ali Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIUX IEJOCTHOM CUCTEME XMMHUYECKOTO 00pa3oBaHMs. JTHU LIEHHOCTH
KACAIOTCSA MO3HAHUS 3aKOHOB MPHUPOABI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH
KyJbTYpPhl UEJOBEKa, & TaKKE SKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
3I0pOBBIO U MPUPOJHOU cpene. Peanusyercst xumuueckoe o0pa3oBaHue 00ydyaroluxcsl Ha
YpOBHE CpeaHero oOuiero oOpa3oBaHMsl CpeACTBaMH Y4YeOHOTO mpeameTra «XUMHUs»,
COJIEpKAHUE W IOCTPOEHUE KOTOPOIrO OIpPENENIEHbl B IPOrpaMMe IO XHMHH C YYETOM
crienu(UKU HayKu XUMHH, €€ 3HAYCHHs B MO3HAHUU MPUPOJIBI U B MAaTEPUAIBHON >KU3HU
oOmiecTBa, a TaKke € Y4Y4€ToM OOIMX Lened U NPUHLHUIIOB, XapaKTEpU3YIOUINX
COBPEMEHHOE COCTOSIHHE CHCTEMBbI CpelHero oOmero oOpa3oBaHus B Poccuiickoit
denepanum.

XUMHSI KaK DBJIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK HWIrpaeT oco0yl pojib B
COBPEMEHHOW LMBWIM3AIMU, B CO3JaHMM HOBOM 0a3pl MarepuanibHOW KyJabTypbl. OHa
BHOCUT CBOM BKJaJ B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBIIUICHHS, B CO3JaHHE
LEJIOCTHOT'O TPEJCTAaBICHUs 00 OKPY’KAIOLIEM MUpPE KaK O €AMHCTBE MPUPO/IBI U YETIOBEKA,
KOTOpo€ (OpMHUpYEeTCsT B XUMUM Ha OCHOBE IIOHMMaHHUSl BEILIECTBEHHOTO COCTaBa
OKPY’KaIOILET0 MUPA, OCO3HAHUS B3aUMOCBSI3H MEXKy CTPOEHUEM BEIIECTB, MX CBOWCTBAMMU
Y BO3MOKHBIMH 00JIaCTSIMU IIPUMEHEHHUSL.

TecHO B3aMMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HayKaMM, XHMHs CTalla
HEOTHEMJIEMOM YaCThIO MUPOBOU KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TPYJa U
KU3HU KaX7oro wieHa oOmniectBa. COBpeMEHHAs XMMHUSI Kak HayKa cO3ujaTelbHas, Kak
HayKa BBICOKMX TEXHOJIOTMI HalpaBiieHa Ha pelieHue riao0anbHbIX TPo0IeM YyCTOMYMBOTO
pa3BUTHUSL YEJIOBEUECTBA — CBIPHEBOM, JHEPTETUYECKOM, MHUIIEBOM, OSKOJOTHYECKOU
0€30MacHOCTH U OXPaHbI 3710POBbSI.

B cooTBeTrcTBUM ¢ OOIIMMM LENSIMU U NPUHLMUIIAMH CPEeIHEro oOlero oopa3zoBaHus
comepxkanue mpeamera «Xumus» (10-11 xmaccel, 0a30BBI  YpPOBEHb HM3YYCHHS)
OPUEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOATOTOBKY OOyYarouiuxcs,
HEOOXOJUMYI0O UM JJs BBIPAOOTKH MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIEIIHOIO
BKJIFOUEHUS! B KM3Hb COI[MYMa, MPOJOJDKEHHUS 00pa30BaHUS B PA3NMUYHBIX OOJACTIX, HE
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CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMHUEM.

CocraBnsitomiuMHA  TipeiMeTa «XUMHS SIBISIIOTCA 0a30Bble Kypchbl — «Opranuueckas

XUMHUS» U
«OO0mass u HeopraHuyeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEPKaHHMS KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUM MO HEOPraHMYECKOW XuMuH (C
BKJIIOYEHHUEM 3HAHUU U3 OOIIEN XUMUM)U OpraHudeckod Xxumuu. GopMupoBaHUE TaHHOU
CUCTEMbl 3HAHMW NpPU HM3YyYEHUU MpeaMeTa 00ECIeUrMBAET BO3MOXXHOCTb PACCMOTPEHHS
BCEr0 MHOT00Opa3us BEIIECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUM XUMUHU.

CrpykTypa coaepkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHuyeckas XuMmus» chopMHpOBaHa B MporpaMMe 1Mo XMMUU Ha OCHOBE CHCTEMHOTO
MOJX0/1a K U3YUYEHUIO y4eOHOTrO Marepuaina U 00yclOBJIeHAa MUCTOPUUECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUU Ha OMPEACIEHHBIX TECOPETUUECKUX YPOBHSX. Tak, B Kypce OpraHn4ecKoi
XUMUH BEIIECTBA pPACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOW TEOPUM CTPOCHUS
OpPraHMYECKUX COCIUHEHHI, a TAaKKE Ha YPOBHE CTEPECOXHMMHYECKHX M DBJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuH BeniecTB. CBeleHUs 00 H3y4yaeMbIX B Kypce€ BEILECTBAX
JAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOJOB 1O CIOKHBIX OHOJOTMYECKHM aKTUBHBIX
coeMHEeHMI. B Kypce opraHM4eckol XMMHM MOJYy4YaroT pa3BUTHE C(HOPMHUPOBAHHBIE HA
YpPOBHE OCHOBHOT'O OOIIIETO



o0OpazoBaHHUs MepBOHAYAJILHbBIC MpeACTaBICHUS 0 XUMUYECKOM CBSI3H,
KJIacCU(DUKAIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCHUMOCTH CBOMCTB BEHIECTB OT HX
CTPOEHUS, O XUMHUYECKON PEAKIINH.

[Tox HOBBIM YTJIOM 3pEHHS B MpeAMETe « XUMHUsD» 0a30BOTO YPOBHS pacCMaTPUBAETCS
U3YYCHHBI HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETUUYECKUN Marepuan u
(haKTOJOTHYECKHUE CBENICHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO01Iast 1 HeopraHU4ecKass XUMHU) 00yJaronuMCs TTPEIOCTaBIISICTCS BO3MOXHOCTh
OCO3HATh 3HAYCHHE MEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOJIOJIOTUYECKUX
MO3UIINNA, TIYOXe TOHITh HCTOPUYECKOE W3MEHEHHE (YHKIMHA OSTOTO 3aKOHA — OT
00o01IaromIei 10 0ObIACHSIOMIEH U MPOTHO3UPYIOLIECH.

Ennnas cucrtema 3HaHWN O BaXKHEMIIMX BEMIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX
U NPUMEHEHUHU, A TAKXKE O XHUMHYECKHX PEaKUUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX
NpPOTEKaHHWs JomnoyHseTca B Kypcax 10 m 11 kmaccoB »iaeMeHTaMu COJepKaHus,
UMEIOIIUMH KYJIbTYPOJIOTMUECKUI W MPUKIATHON XapakTep. DTU 3HAHUSL CIIOCOOCTBYIOT
MOHMMAHUIO B3aWMOCBSI3M XHMHHU C JIPyTMMU HayKaMH, pacKpbIBalOT €€ pOJib B
MO3HABATENIbHON M MPAKTUYECKOU JCSATENBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIUTAHUIO
YBaXEHUSI K TMPOIECCY TBOpPUECTBA B O0JACTH TEOPUM M MPAKTHUUECKUX MPUIOKEHUN
XUMUH, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JIUYHOCTHO 3HAYUMBIX
npoOJieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATH UH(POPMAIIUIO U TIPUMEHSITh
e€ I TIONOJHEHUS 3HAHUM, pEUICHUS WHTEUICKTYalbHbIX M OSKCIEPUMEHTAIbHBIX
UCCIIEIOBATENbCKUX 3a7a4. B 1ienom coaepkaHue ydeOHOTO mpeaMeTa « XUMUs» JTaHHOTO
YpPOBHSI ~ HM3Yy4YE€HUSI  OPUEHTUPOBAHO  Ha  (opMUpoBaHHE Yy  OOydYaromuxcs
MHUPOBO33PEHYECKOM OCHOBBI JUIsl TMOHUMaHUS (PuiIocOPCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOrO0 M OpPraHWYeCKOro MHpa, OOYCIOBICHHOCTH
CBOWCTB BEILECTB MX COCTABOM M CTPOEHUEM, [MO3HABAEMOCTh MPHUPOIHBIX SIBJICHUN MyTEM
DKCIIEPUMEHTA M PEIICHHs] MPOTUBOPEUYUI MEXy HOBBIMU (paKTaMH U TEOPETUUECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJM XUMHUU B PEHICHUU DKOJOTMUECKHX MPOOIeM, a TaKxkKe
po0eM cOepeXeHHs] YHEPTeTHUECKUX PECYPCOB, ChIPbS, CO3/JaHMS HOBBIX TEXHOJOTUN U
MaTepuanoB.

B murane pemieHus 3amad BOCIUTAHUS, PA3BUTHS U COLUATU3ANMH OOYyYarONIUXCS
MPUHATHIE TPOTPAaMMON MO XMMHH MOJXOJbI K ONPEIEICHUIO COAEPKaHUs U MOCTPOEHUS
npeaMera MNpeaycMaTpuBaloT (POPMHUpPOBAHME YHHUBEPCAIbHBIX YYEOHBIX JACHCTBHIA,
UMEIOIMX 0a30BO€ 3HAUCHME JJISl PA3JIMYHBIX BUJIOB JCSATEILHOCTHU: PEIICHUS MPoOJieM,
MOUCKa, aHaiu3a U 00paboTku HHGOPMAILUU, HEOOXOAUMBIX [JIsi MPUOOPETEHUSI OMBITA
MPAKTUUYECKOM M HUCCIEIO0BATENIbCKON JEATeIbHOCTH, 3aHUMAIONIC BaXkKHOE MECTO B
MO3HAHUU XUMUHU.

OEJN N3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMUS»

['maBHBIMM IICJIIMHA HM3Y4YCHHUS IMpeaMera «Xumus» Ha 0aszoBoM yporHe (10 —11 ki)

ABJISIFOTCS:

dbopMUpPOBAHUE CHCTEMbl XHUMHUYECKMX 3HAHUW KaKk BaKHEWIEW COCTaBIISIOIICH
€CTECTBEHHO- HAay4YHOM KapTUHBI MHUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIC IOHSTHS,
dbyHIaMEHTAIbHBIE 3aKOHBl W TEOPUM XUMHHU, OCBOCHHME S3bIKa HAYKH, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIIEHWI MHUPOBO33PEHUYECKOTO  XapakTepa,
O03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBJIEHUS;



dbopMHpOBaHNE M Pa3BUTHE MPEACTABICHUA O HAYYHBIX METOAaX ITO3HAHHS BEIICCTB
U XUMHUYCCKUX pPEaKIUui, HCOOXOIUMBIX NI MPUOOPETECHUS YMEHUH OPHEHTHPOBATHCS B
MHpPE BEIIECTB U XMUMHYCCKHUX SIBJICHUH, UMCIOIIUX MECTO B MPHPOJC, B MPAKTUICCKON U
[IOBCEIHEBHOM KU3HU,

pa3BUTHE YMEHHA W CIIOCOOOB JCSATENBHOCTH, CBS3aHHBIX C HAONIOJACHHEM W
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHHEM TIpaBuiI  0O€30MacHOro
oOparreHus ¢ BEIecTBaMu.

Hapsiny ¢ atuMm, copeprkaTenpHas XapakTepPUCTHKA [eJIeH 1 3a/1a4 U3ydeHUs IpeaMeTa
B TpOrpamMMe 10 XHMHUW YTOYHEHAa W CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH
MPUOPUTETAMH B CHCTEME cpemaHero oOmiero oOpasoBanus. CeromHs B MPENoIaBaHHUH
XUMUU B OOJBIICH CTENEHHM OTHAETCA TIPEANOYTCHHE MPAKTHUYCCKOW KOMITOHEHTE
coJiepKaHus oOydeHHS, OpHUEHTUPOBAHHOM Ha MOJITOTOBKY BBIITYCKHUKA
001eo0pa3oBaTeIbHON  OpraHW3allMK,  BIIAJCIOMIero He  HAO0OpOM  3HaHUH, a
(GYHKIIHOHATIBLHOM TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMCHHUSIMU aKTHUBHOTO ITOJTYYCHUS
3HAHWUW U MPUMEHEHUS UX B peaJbHOM KU3HH JIUIS PEIICHMS IPAKTUYECKUX 3a/1a4.

B cBs3uM ¢ 3TUM TIpW M3YYeHHUH MpeaMeTa «XUMHs» JIOMUHHPYIOIIEe 3HAUYCHHE
PUOOPETAIOT TAKUEIICNIHN U 3a7a4H, KaK:



amanTanusg OOydYalOMIMXCS K YCJIOBUSIM JWHAMHYHO DPa3BUBAIOIICTOCS MUPA,
(GopMupOBaHHE HMHTEIUIEKTYyalbHO Pa3BUTOH JMYHOCTH, TOTOBOM K caMOOOpa30BaHHIO,
COTPYIHHYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
’KH3HEHHBIX CUTYAIIHsX, CBI3aHHBIXC BEIIECTBAMU M UX IPUMCHECHHCM;

dopmupoBaHHE y OOYYAIOUIMXCS KITIOYEBBIX HABBIKOB (KITFOUEBBIX KOMIECTEHIIHN),
UMCIOIINX YHUBEPCAIBHOE 3HAUCHHUE JUISI PA3IMYHBIX BUJIOB JCATEIBHOCTH: PEIICHHUS
npo6iieM, TIOUCKa, aHaiIu3a U 00pabOTKH MHPOpPMAIUU, HEOOXOAUMBIX IS MPUOOPETECHUS
OTIBITA JCATEIBHOCTH, KOTOPasi 3aHUMAET BXHOE MECTO B IMO3HAHUM XUMHH, a TAKKE JJIS
OLICHKA C TIO3HMIUH DKOJOTMYECKOW OE30IMacHOCTH XapaKTepa BIUSHHS BEUICCTB U
XMMHYECKUX MPOLIECCOB Ha OPTaHU3M YeJIOBEeKa U MPUPOTHYIO CPery;

pa3BUTHE IIO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYAIBHBIX W  TBOPYECKUX
CIIOCOOHOCTEH 00yUaroIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh HOBBIC 3HAHMUS
10 XHMUHU B COOTBETCTBHH C JKU3HCHHBIMH MOTPEOHOCTSMU, HCIOJIH30BATh COBPEMEHHBIC
MH(pOpPMAIIMOHHBIE TEXHOJOTHU JUIs MOWCKAa W aHaiu3a Y4eOHOH M HaydHO-TIOMYJISIPHOM
UHPOPMAILIUU XUMUYECKOTO CO/ICPIKaHUS;

dopmupoBaHre M pa3BUTHE Yy OOYYAIOMIMXCS aCCOLUMATHBHOTO U JIOTUYECKOTO
MBIIUICHUS, HAOJIIOAATEeNbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, NpU IUIAHUPOBAHUM M TPOBEACHHH XUMHYECKOTO
IKCTICPUMECHTA,;

BOCIIUTAHKUE Yy OOYYArOMUXCsl YOSKIEHHOCTH B T'yMaHUCTHUYECKOW HAINpPaBICHHOCTH
XUMHM, €€ BaXHOW pOJIM B PEHICHUW TJIOOAIBHBIX MPOOJIEM PalMOHAIBHOTO
PUPOIOTIOIB30BAHHMS, TTOTIOJTHEHUST SHEPTETHUECKUX PECYPCOB M COXPAaHEHHS TIPUPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOrO OTHONICHHS K IMPHPOJE M CBOEMY
3JI0POBBIO, a TakKe NPUOOPETEHUS OIbITa WCIOJIB30BAHMUS TIOTYYCHHBIX 3HAHUH IS
NPUHSATHS TPAMOTHBIX PEIICHUH B CUTYallUsX, CBA3aHHBIX C XUMUYECKIMH SBICHHUSIMH.

MECTO YYEBHOI'O IPEJIMETA «XUMH» B YYHEBHOM
IIJTAHE

OO1iee YMCIO YacoB, OTBEAEHHBIX [JIs1 M3YyYEHHUsS XUMHUHU, HAa 0a30BOM YpOBHE
cpeaHero obmero obpaszoBaHusi, coctaBiser 68 dacoB: B 10 kmacce — 34 gaca (1 yac B
Heneno), B 11 kmacce — 34 yaca (1 gac B Heelno).



COILEPKAHUE YYEGBHOI'O ITPEIMETA
10 KJACC
OPTAHUYECKASA XUMUA

TeopeaneCRne OCHOBBI oprannquKoifl XUMHUH

[IpenMer OpraHMYecKOM XUMHH: €€ BO3HHKHOBEHME, PAa3BUTHE W 3HAYCHHUE B
IIOJIYYEHUM HOBBIX BEILECTB U MAaTE€pUaAOB. TE€OpHs CTPOEHUS OPraHUYECKUX COCIMHEHUN
A. M. bytnepoBa, €€ ocHOBHbIE NOJIO)KE€HUSA. CTpPYKTypHbIE (OPMYJIBI OPraHUYECKUX
BemecTs. ['omonorus, m3oMepus. XUMHYECKass CBSI3b B OPIaHMUYECKUX COCOUHEHUAX —
OJIMHAPHBIEC U KPATHBIE CBS3H.

[IpencraBienne o KiacCUpUKaUuMM OpraHudyeckux BemiectB. HomeHkiatypa
OpPraHMYECKHUX COEIMHEHUHN (CUCTEMaTHYecKas) M TPUBHAJIbHbIE HA3BaHMs BaYKHEHIINX
IIPEICTABUTEINIEH KJIACCOB OPTaHUYECKHUX BEILECTB.

OKCHepUMEHTAIBHBIE METObI U3YUYEHHSI BEIIECTB U UX MPEBPAILECHHI: 03HAKOMJICHUE
c oOpasliaMy OpraHMYECKHX BEIIECTB M MaTepuajaMH Ha WX OCHOBE, MOJCIUPOBAHHE
MOJIEKYJ OpraHMYECKUX BEIIECTB, HAOIIOJEHUE U OMUCAHUE JIEMOHCTPAILMOHHBIX ONBITOB
10 MPEBPALIEHUI0 OPraHUYECKHX BEIECTB MPU HArpeBaHuu (IUIaBICHHUE, OOYIJIMBaHUE U
rOpeHue).

Yraesopopoasl

AJKaHBI: COCTaB U CTPOCHHME, TOMOJIOTHUYECKHM pAx. MeTaH M 3TaH — IpoCTenInne
IPEJICTAaBUTENIN AJIKAHOB: (PU3MYECKHE M XMMHYECKHE CBOWCTBA (pEakUUU 3aMeIleHUs U
rOpEeHUs), HaX0XKACHUE B IPUPOJE, ITOITYUEHUE U IPUMEHECHHUE.

AJNIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psx. OTHIEH W NPONWIEH —
OpOCTEHIINEe MPEeICTaBUTENN AJIKEHOB: (U3NYECKHE M XMMHYECKHE CBOMCTBA (peakuuu
TUJIPUPOBAHUS, TaJJOTCHUPOBAHUS, THAPATALUU, OKUCIECHUS U MOJIMMEPU3ALINN ), IOTyYCHHUE
Y IPUMEHEHHUE.

Ankanuensl: Oyraauesn-1,3 u  metwiOyraauen-1,3:  cTpoeHHe, Ba)KHEHIIHE
XUMUYECKUE CBOMCTBA (peakuus noauMepusanun). [loayyeHrne CHHTETHUECKOTO KaydyKa U
PE3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTpPOEHHUS, TOMOJIOTUYECKHH psii. ALETHIEH —
NPOCTEUIIUN TPEACTaBUTENb AJKUHOB: COCTaB, CTPOCHHE, (PU3MYECKHE U XUMHUYECKUE
CBOMCTBa (peaklMH THIPUPOBAHMS, TATIOTEHUPOBAHUSA, TUAPATALIMHA, TOPEHHUS), TTOTYyUEHUE

Y IPUMEHEHHUE.

ApeHBI. benzon: COCTaB, CTpPOCHUC, (I)I/I3I/ILIGCKI/IC U XHUMHYECKHE CBOMCTBa (peaKI_II/II/I
TaJIOrCHUPOBAHUA U HI/ITpOBaHI/ISI), MOJIY4YCHHEC U TPUMCHCHUC. TOleO./l.' cocmaes, cmpoerue, gbu3uuecz<ue u
Xumuyeckue ceoucmed (peakuuu 2ANl0OCEHUPOBAHUA U Humpoeaﬂu}l), nojydyeHue u npumMeHernue.
ToxcnyHOCTH ApCHOB. I'eneTnyeckas CBSI3b MCXKAY YTIJIICBOAOPOAaMHU, MPUHAMJICKAIINMU K Pa3JIMYHbIM
KJ1acCaM.

[IpupoHbie MCTOYHUKU YIIIEBOAOPOAOB. IIpuponHblii ra3 W MmonmyTHbIE He(TSIHBIE
razpl. Hedtb u e€ npoucxoxaenue. CrnocoObl nepepadoTku He(TU: MEepPEroHKa, KPeKUHT
(TepMuyeckuii, KaTaiuTUyeckuil), nuponus. IlpomykTel mnepepabOTku HePTH, HX
OpPUMEHEHUE B TMPOMBIIUIEHHOCTH W B ObITy. KaMmeHHBIH yroib M TPOIYKTHI €ro
nepepadoTKu.

DKCneprUMEHTAIbHbIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIICHUI: 03HAKOMIICHHUE
c oOpa3uamMu IUIacTMacCc, KaydyykoB U pe3uHbl, Kouiekuuu «Hedpte» u  «Yromby,
MOJEJIMPOBAHUE MOJIEKYJ YIJIEBOAOPOJOB M  TaJIOr€HONPOU3BOAHBIX, IPOBEACHUE
RPAKMUYECKOI padompl: NIOTYyYCHUE YTHUICHA U U3YUYEHUE €T0 CBOMCTB.



Pacuémmnoie 3a0auu.

Bbluncienuss mo ypaBHEHUIO XMMHMUYECKOW peakiuu (Macchl, 00bE€Ma, KOJIMYECTBA
MCXOJITHOTO BEILECTBA WJIM MPOAYKTA PEAKIMH MO MU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIIH).

Kucsopoacoaep:kamue opranu4eckKue coeJHHCHUA

[IpenenbHble OIHOATOMHBIE CIUPTHL. METaHON W 3TAHON: CTpOoeHue, (pU3MYecKue u
XUMUYECKHE CBOMCTBa (peakuud C aKTHUBHBIMU METaUlaMH, TaJIOT€HOBOJOPOAaMH,
ropeHue), npuMeHeHue. BoaoposHble CBSI3M MEXIy MoOJeKyjJamu crnupTtoB. JlelicTBue
METaHOJIa ¥ 3TAHOJIA HA OPraHU3M YEJIOBEKA.

MHoTroaTOMHBIC CHUPTHL. DTHUJICHTIWKOIL W TJHICPUH: CTPOCHHE, (U3UYECKUE H
XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBUE CO WICJIOYHBIMU METaulaMHu, KadeCTBEHHAs
peakiusi Ha MHOroaTOMHbIE chnupThl). JlelicTBue Ha opraHus3Mm 4enoBeka. lIpuMmeHeHue
TIMLIEPUHA U STUJICHTIIAKOJIS.



@deHoJI: CTPOCHHE MOJICKYJIbI, (DU3NYECKHEe W XUMHUYECKHE CBOMCTBA. TOKCHUYHOCTH
dbenona.
[Tpumenenue denona.

Anpaeruibl M KeTOHbl. DopManbAerujl, aleTalbIeTui: CTpoeHue, (U3HUECKHEe U
XUMHUYECKUE CBOWMCTBA (PEaKIMKM OKUCJICHHUS] M BOCCTAHOBJICHMSI, KAYECTBEHHBIE PEAKIUN),
MOJIyYEHHE U MPUMEHEHUE.

OnQHOOCHOBHBIE TMpeJeTbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAsT U YyKCyCHas
KHUCIIOTBI: CTPOCHHUE, PU3NUECKHe U XUMHUYECKHE CBOWCTBA (CBOMCTBA, OOIIME IS Kiacca
KHUCIIOT, peakius dTepuuKaIim), nojilydeHne u npumeHenne. CTeapruHoOBass U OJICHHOBAS
KHUCJIOTBl KaK MpPEJCTaBUTENN BBICHIMX KAapOOHOBBIX KHUCIOT. MblIa KakK COJIM BBICIIMX
KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHUE.

Crnoxnple >(Hpbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [WAPONHM3 CIIOXKHBIX
a¢upoB. Kupsl.
['unponus xxupos. [Ipumenenue xxupoB. buonornueckas posib KUPOB.

VYrneBoawl: coctaB, KiaccuduUKaiusg YriaeBOAOB (MOHO-, U- U TOJUCAXaPHUJIBI).
['moko03a — npocTemnii MOHOCaxapua: 0OCOOCHHOCTU CTPOEHUSI MOJIEKYJIbI, (pU3ndyecKue u
XUMHUYECKHEe CBOMCTBA (B3auMoeiicTBue ¢ ruapokcuaom menu(ll), okucnenne aMMruauHbIM
pactBopoM okcumaa cepebpa(l), BoccraHoBieHHE, OpoKEHHE TIIFOKO3bI), HAXOXKJICHHE B
npupojae, NpuUMEHEeHHe, Ouosormdyeckas posb. dDorocuHTe3. DpykTo3a Kak H30MEp
TJIFOKO3BI.

Kpaxman m nemmono3a Kak nOpupoaHble nonumepbl. CTpoeHHe Kpaxmana H
LEJUTIOJIO3bI.
dusznyecKue U XUMUYECKUE CBOMCTBA Kpaxmara (TUIpoJin3, KaueCTBEHHAs PEaKIUs C UOJ0M).

DKCIepUMEHTAILHBIE METOJIbI U3YUYCHUsI BEILECTB M UX MPEBpAIEHUI: MPOBEJACHUE,
HaOJII0JICHUE U OMMCAHKME JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIC
peaKkiuu OJHOATOMHBIX CIUPTOB (OKHCIeHUE dTaHoa okcuaoM meau(Il)), MHOroaToMHbBIX
cupToB (B3aumoeicTBUe raunepunac ruapokcunom menu(ll)), anpaerunoB (oKucaeHue
aMMUadHbIM pacTBopoM okcuaa cepedpa(l) m ruapoxcumom memnu(ll), B3ammoneiicTBue
Kpaxmaja ¢ HOJOM), MPOBEJIECHNUE MPAKTUYECKON pabOThl: CBOWCTBA PacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuémmnoie 3a0auu.

Boruncnenuss mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEéMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIUU MO0 U3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UJIU MPOJTYKTOB PEAKIINH).

A3oTcozeprkalme OpraHuuecKue COeIMHEHUS.

AMMWHOKUCIIOTHI Kak aM{OTepHbIE OpraHUYeCcKHe coenuHeHus. Du3nueckue u
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe riaunuHa). buosornueckoe 3HaueHue
aMuHOKuCIOT. [lenTumsl.

benku kak mpupoIHbIE BBICOKOMOJIEKYJIIpHbIE coenHeHus. [lepBuunHasi, BTopuyHas u
TPETUYHAsI CTPYKTypa OenkoB. XWUMHUYECKHE CBOWMCTBA OEIKOB: TUAPOJU3, JICHATYpAIus,
KaueCTBEHHBIC PEAKIIMU HA OCIIKH.

DKCnepUMEeHTAIbHBIE METOIbI M3yUCHUS BEIIECTB U MX MPEBpAICHUI: HAOII0IeHNE U
OTIMCaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYypalusi OCNKOB MPU HATPEBAHHHM, 1[BETHHIE

peaKIuu OSIKOB.
BbicokoMoJ1eKyJIsIpHbIE COeTUHEHMS
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OCHOBHBIE OHSTHSI XMMUH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, TMOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTENEHb MOJMMEpPU3AINH, CPEAHsIST MOJeKyJsgpHas macca. OCHOBHbIE
METO/Abl ~ CHHTE3a  BBICOKOMOJIEKYJSIPDHBIX  COCIUHEHUH —  TOJUMEpU3auus U
MOJIMKOH ICHCAIIHSL.

DKCIepUMEHTAIbHBIE METObl U3YUEHHUSI BEILIECTB U UX MPEBPAICHUN: 03HAKOMJICHUE
¢ 00pa3aMUIIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC, KAy4yKOB.

Mexcnpeomemmnbnie ceasu.

Peanuzanus MeXNpeaMETHBIX CBs3€H MpU M3ydYeHHH opraHuyeckod xumuu B 10
KJIacCe€ OCYIIECTBIISIETCS Yepe3 HCIOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHATUM, SBIAIOMIMXCA CHUCTEMHBIMU [UJIS OTHEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

Obwue ecmecmgenHO-HAYYHbIe NOHAMUSA. IBIICHUE, HAYYHBIN (PaKT, rUMOTEe3a, 3aKOH,
TEOpHWsl, aHalu3, CHUHTE3, KiaccuuKaiuys, MEepUOIUIHOCTh, HAOIIOJCHUE, H3MEpPEHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE.

QDu3uka: Marepusi, dHEpPrusi, macca, aroM, 3JIEKTPOH, MOJIEKyJa, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHO€ COCTOSIHUE BELIECTBA, (HU3UUYECKUE
BEJIMYMHBI U €IUHULIBI UX U3MEPEHUS.
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buonoeus: xnetrka, opranusm, ouocdepa, 0OMeH BEIIECTB B opraHuszMe, (POTOCHUHTES,
OMOJIOTMYECKU aKTUBHBIC BEIIECTBA (OCIKU, YIIICBOBI, KUPBI, PEPMEHTHI).
['eoepaghus: MuHEpaITbI, TOPHBIE TIOPO/IBI, TIOJIE3HBIC HCKOMIAEMbIE, TOTLIMBO, PECYPCHI.
TexHoNOTHS: THINEBBIE MPOAYKTHl, OCHOBHI DPAIMOHAIBHOTO MUTAHHS, MOIOIINE
CPEJICTBA, ICKAPCTBCHHBIE U KOCMETHUECKUE TIperapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U
CUHTETUYCCKUX BOJOKOH.
11 KJIACC

OBIIAS U HEOPTAHUYECKAA XUMMA
Teopernyeckne 0CHOBbI XUMHHU

XUMHUECKUI 3JIeMeHT. AToM. Sapo arToma, H30TONBL. DIJIEKTpPOHHAs 000JO0YKa.
DHEpreTHYECKUEe YPOBHHU, NOIYPOBHU. ATOMHBIC OpOWTamHM, S-, P-, O- 3JICMEHTHI
OcoOE€HHOCTH paclpeesieHHs 3JIEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBbIX
YETBIPEX MEPUOAOB. DIEKTPOHHAA KOHPUTYpaIUs aTOMOB.

[lepnognueckuit 3akoH u Ilepmogmdeckas cucreMa XxumMuyeckux diaeMeHtoB [ U.
MenneneeBa. CBsi3b NepHOAMYECKOro 3akoHa M [leproanyeckol CHUCTEMBI XMMHYECKUX
anementoB JI. WM. MeHngeneeBa C COBPEMEHHOW TEOpPHENM CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS] CBOMCTB XUMHYECKHUX D3JIEMEHTOB U 00pa3yeMblX HMHU
IIPOCTBIX M CJOKHBIX BEIIECTB IO TPYIIIAM M NEPUOJAaM. 3HAYEHHUE IEPUOIUYECKOTO
3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKas CBSA3b. BUIbl XMMHMUECKON CBsI3U (KOBaJIEHTHAs
HENoJIsIpHAasE W TOJIsApHas, HWOHHas, MeTauindyeckas). MexaHu3smMbl 00pa3oBaHUS
KOBAJICHTHON XMMHYECKOW CBsI3M (OOMEHHBIM M JIOHOPHO-aKIENTOPHBIN). Bogopomnas
CBA3b. BaneHTHOCTh. DneKTpooTpuuareabHoCcTh. CTeneHb OKUCIECHHs. VIOHBI: KaTUOHBI U
AHHUOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHUSI. 3aKOH IMOCTOSTHCTBA
COCTaBa BeLIECTBA. TUIBI KPUCTAINYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEMIECTB OT
THTA KPUCTATUIMYECKON PEIIETKU.

[lonaTtne o mucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPBL. MaccoBas
JIOJISI BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHudyeckux coeauHeHuid. HomeHknaTypa HEOpraHMYecKUx
BEILIECTB.
['eneTnyeckas CBA3b HEOPTAHUYECKUX BEILECTB, IPUHAJICKAIINUX K Pa3JINYHBIM KJIacCcaMm.

Xumnueckas peakius. Kinaccuukauss XMMUYECKUX PEakiii B HEOPTaHUYECKON U
OPraHWYeCKOM XUMHH. 3aKOH COXpPaHEHUS MacChl BEUIECTB, 3aKOH COXPAaHEHHS U
IIPEBPALLEHUS DHEPTUU NIPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peaklu, €€ 3aBUCUMOCTb OT pa3iIMYHbIX QakTopoB. OOpaTUMble peakiuu.
Xumnyeckoe papHoBecue. MaKToOpsl, BIMAIOIINAE HA COCTOSIHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle [larense.

DnekTpoautuueckas aucconuaius. CuiibHbIC U cIa0bie MIeKTpouThl. Cpea BOIHBIX
pPacTBOPOB BEWIECTB: KUCAs, HEUTpaJIbHas, EJOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.
OKCIIEpUMEHTAIbHbIE ~ METOAbl  M3YYEHHS  BEUIECTB M HMX  IPEBpALICHUN:
JIEMOHCTpaIus TaOIuIl
«Ileppogmueckas cucrema xumudeckux odsemMeHtoB . WM. MenpneneeBa», uzydeHue
MoJieJel KPUCTAUIMYECKUX PEHIETOK, HAOJIO/IEHWe U ONMHCaHUE JEMOHCTPALMOHHBIX U
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7a00paTOPHBIX OMBITOB (PaA3JIOKEHUE MEPOKCHIA BOJOPOAa B MPUCYTCTBUHU KaTajau3aTopa,
ONPE/ICJICHUE CpEebl PACTBOPOB BEIIECTB C IOMOIIBI0 YHHUBEPCAIBHOTO HWHIWKATOPA,
peakiMuy MOHHOTO OOMeEHa), MPOBEICHHE MPAKTHUYECKON paboThl «BiusHue pa3inuuHbIX
(haKTOpOB Ha CKOPOCTh XUMHUECKON PEaKIIHM.

Pacuémmnuwie 3a0auu.

Pacuérpl mo ypaBHEHUSM XHUMHYECKHX pPEaKIMi, B TOM YHCJIE TEPMOXHUMHUYCCKHUE
pacuéThl, pacu€Thl C UCIIOJIL30BAaHUEM IMOHITHS «MaccoBasi J0JIs BEIIECTBAY.
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Heopranunyeckasi xumms

Hemerannel. Ilonmoxenue HemerauioB B llepuonndeckor CHUCTEME XHMMHUYECKHUX
anemenToB JI. 1. MenzaeneeBa U 0COOCHHOCTH CTpOeHHUsS aToMoB. DuU3nMYecKre CBONCTBA
HEMETAJUIOB. AJIJTOTPOINHS HEMETa/lIoB (Ha mpuMepe KHCIopoaa, cepbl, (ocdopa u
yriepoaa).

XHUMHUYECKHE CBOMCTBA BaOKHEUIIIMX HEMETAIOB (TajJOT€HOB, Cepbl, a30Ta, docdopa,
yriepoga W KpPEMHHS) M HMX COCIUHEHUH (OKCHJIIOB, KHCJIOPOJCOACPKAIIUX KHCIIOT,
BOJIOPOJIHBIX COCIMHEHUN ).

[IprMeHEeHNE Ba)KHEUIINX HEMETAIIOB U UX COCTMHEHU .

Meramisl. [lonoxenue merannos B [leproandeckoit cucteMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX 00OJOYEK aTOMOB METAJLIOB.
Oobmue Qusuyeckre cBoicTBa MeTauioB. CIUIaBbl METaUIOB. DIIEKTPOXUMHUYECKHUI Psif
HaIpsKEHUM METAJUIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIUX METAJJIOB (HATpHWH, Kajaui, KaJbIMH, MarHui,
ATFOMMHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crocoObl TmomyueHus: MeTauioB. [IpuMeHeHne MeTamuioB B OBITY M TEXHHUKE.
DKCcNepUMEHTaIbHbICE METOABbl M3YUYEHMS BEIIECTB M WX MPEBpAIICHUN: HM3y4YEeHHUE
KOJIJICKIIMU
«MeTamuiel M CIUIaBbl», 00pa3lloB HEMETAJIOB, PEIICHHE JKCIIEPUMEHTAIBHBIX 3aj1ad,
HaOJII0/ICHUE U ONMCAHKME JIEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (B3aMMOJICHCTBHE
TUJIPOKCUAA AFOMHUHHUS C PAacTBOPAMHM KHUCIOT W IIEJIIOYEH, KaY€CTBCHHBIE PEAKUMU Ha
KaTHOHBI METAJIJIOB).

Pacuémmnpie 3a0auu.

Pacuétsl Macchl BeliecTBa WM 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce WM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, PacUEThl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIIESCTB UMEET IMIPUMECH.

XuMuA M KU3Hb

Ponp xumMum B 00€CH€YEHUH HSKOJIOTMYECKOM, DHEPreTUYECKOW U MHIIEBOM
0€30MacHOCTH, Pa3BUTHH MEIUIMHBI. [IoHATHE 0 HaydHBIX METOAaX MO3HAHMS BEIIECTB U
XAMHUYECKUX PEAKIUH.

[IpencraBiennss 00 OOMIMX HAyYHBIX MPUHIMMNAX MPOMBIIIICHHOTO IOJYyYCHUS
Ba)KHEHUIIINX BEILIECTB.

YesoBeK B MUPE BEUIECTB U MATEPUAJIOB: BAXKHEUIINE CTPOUTEIIBHBIC MaTEpHalbl,
KOHCTPYKIIMOHHBIE MaT€pPUAJIbl, KPACKH, CTECKJIO, KEpAMHKa, MaTEpUANIbl ISl SJICKTPOHUKH,
HaHOMAaTepHaJIbl, OpraHUYECKHUEe U MUHEPAJIbHBIC YI00OpEHHUS.

XUMHS ¥ 30POBbE YEIOBEKA: MPAaBUJIa UCIOJIb30BAHUS JEKAPCTBEHHBIX MPENApPATOB,
npaBuiia 0€30MaCHOTO HCMOJb30BAaHUS TPENApaToB OBITOBOM XUMHU B TOBCEIHEBHOM
JKU3HU.

Meosicnpeomemmnuwie ceéa3uU.

Peanuzamust MEXIpeAMETHBIX CBSI3eH TPH W3YYCHUH OOIIeH W HEOPTaHUMYeCKOU
xumMun B 11 Kiacce OCYIIECTBISETCS 4Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-
Hay4YHBIX TOHSATUMN, TaK U MOHITHUH, SBISIOMINXCS CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA.

Obwue ecmecmeeHHO-HAYYHbIE NOHAMUS. HAYYHBIM (PaKT, TUNIOTE3a, 3aKOH, TEOPUs,
aHajgu3, CHUHTe3, Kiaccudukauus, MEePUOAUYHOCTh, HAOJIOJCHUE, OSKCIEPUMEHT,
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MOJICTUPOBaHUE, U3MEPEHUE, SBJICHHE.

Dusuxa. Matepus, SHEPrus, Macca, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII,
pPaIMOaKTUBHOCTb, MOJEKYJa, JHEPreTHUYECKUA YpPOBEHb, BEIIECTBO, TeJIO, OOBEM,
arperaTHoe COCTOSIHHME BeIIecTBa, (PU3WYCCKHE BEIWYMHBI W CIUHMIIBI UX H3MEPEHUS,
CKOpOCTB.

buonocus: xnerka, opraHusM, JKOCHCTeMa, OHoc(pepa, MAKpPO- U MUKPOIJIEMEHTSHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

I'eoepaghus: MuHepasl, TOPHBIE TOPOIbI, TIOJE3HBIE NCKOMAEMbIE, TOTLIMBO, PECYPCHI.
Texnonoeus:  XUMHYECKas  MPOMBIIUIEHHOCTh,  METAJUIyprus,  IPOU3BOJCTBO

CTPOUTCIIbHBIX MaTcpHraJIoB, CEIbCKOXO03SMCTBEHHOC IMpOU3BOACTBO, nuieBas
IMPOMBIINIJIICHHOCTD, q)apMaHCBTI/ILIGCKaH IMPOMBIINIJIICHHOCTDL, IIPOU3BOIACTBO KOCMCTHUYCCKUX
I[IpCIapaTos, IIPOU3BOACTBO KOHCTPYKIHNOHHBIX MaTcpUalioB, QJICKTPpOHHAA

IMPOMBIINIIICHHOCTb, HAHOTCXHOJIOTHUH.
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INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

dI'OC COO ycraHaBiMBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHHUS O0YYarOITUMUCS
nporpaMm  cpeiHero oOmero o0pa3oBaHUsi  (JIMYHOCTHBIM, METAaNpEeIMETHBIM U
npeaMeTHbIM).  HayuHo- MeToaudecko OCHOBOM il pa3paboOTKH  MIIAHUPYEMbIX
pe3yibTaTOB OCBOEHHSI NMPOTpaMM CpeIHEro oOmero oOpa3oBaHMs SIBISETCS CUCTEMHO-
NeSATETbHOCTHBIN OIXO/I.

B cooTBeTCcTBUM € CUCTEMHO-AESATEIBHOCTHBIM MOJX0J0M B CTPYKTYPE JUYHOCTHBIX
pE3yNbTaTOB OCBOCHUS TMpPEAMETa «XHUMHS» Ha YPOBHE CpPEIHEro o0Imero oOpa3oBaHUS
BBIJICJICHBI CJIEIYIOLIUE COCTABIISIOIIHE:

OCO3HaHHE 00YYaIOIIMMUCS POCCUUCKON IpaXk/IaHCKOM HJIEGHTUYHOCTH — FTOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEEICHUIO;

HaJM4Yue MOTUBAIIMHU K 00YUYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPATULIUNA 0a30BOM HAYKU XUMHH;

TOTOBHOCTh U CITIOCOOHOCTH OOYYaIOIINXCSI PYKOBOACTBOBATHCS B CBOCH JI€SITEILHOCTH
LEHHOCTHO-CMBICJIOBBIMM YCTaHOBKaMU, IPUCYIIIUMU LETOCTHON CUCTEME XUMHYECKOTO
00pa3oBaHus;

HaJIMYue MPaBOCO3HAHUS IKOJIOTUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LIEJIA U
CTPOUTHLKU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pE3ynbTaThl OCBOCHUSA MpEAMETa «XHUMUSD» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCHUTATEIBHON JEATEIbHOCTM B COOTBETCTBUUM C TYMaHUCTHYECKHMH,
COLUOKYJIbTYPHBIMU, JYXOBHO- HPABCTBEHHBIMU LIEHHOCTSMH U HJIEAIAMU POCCHUMCKOIO
IpaXKJaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE HOPMAMHM U TIPABUJIAMH IOBEJICHUSA,
CIIOCOOCTBYIOIIIMMHU  TPOIIECCAaM  CaMOIO3HAHUA, CaMOPa3BUTHS W  HPABCTBEHHOTO
CTAHOBJICHUS JIMYHOCTH O00YyUYarOIINXCA.

JInuHOoCTHBIE pEe3yJIbTaThI OCBOCHMUS npeaMeTa «XuMUD OTPaXKar0T
c(hOpMUPOBAHHOCTD OTBITA MIO3HABATEILHOM U MPAKTHYECKON NESITEIILHOCTH 00YyJarOITUXCsI
M0 peajn3aluy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCIIE B YACTH:

— IPAXKIAHCKOI0 BOCIIMTAHMS:
- OCO3HAHUSI 00YUYAIOITUMUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH, YBaKEHUS

K 3aKOHY U IIPaBONOPSAKY;

IPEACTABJIEHUS] O COLUHUAIBHBIX HOpPMax M MPABWIIAX MEKIMYHOCTHBIX OTHOLIEHUW B

KOJUICKTHUBE;

FOTOBHOCTHM K COBMECTHOW TBOPYECKOW JMAESATEILHOCTH MPU CO3JAHUU YUEOHBIX

MPOEKTOB, PEIIEHUHU YYEOHBIX M TO3HABATEIBHBIX 3aJ]1ay, BHIOJHEHUU XUMHUUYECKUX

DKCIIEpPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TMPUHUMATh MOTHBBI, HAMEPEHMS, JIOTUKY M apTyMEHTbI

JIPYTUX TPU aHAIU3E PA3IMYHBIX BUJOB YUYEOHOM ESITEIHLHOCTH;

— MAaTPUHOTHYECKOI'0 BOCIIMTAHMS:
LIEHHOCTHOI'O OTHOIIEHUS K HCTOPHUYECKOMY KW HAYyYHOMY HACJIEIUIO0 OTECYECTBEHHOU
XUMHWH;
- YBOKEHHMsI K TIPOIIECCY TBOPYECTBA B OOJACTU TEOPHH W MPAKTHUYECKOTO MPUMEHEHUS
XMMHWHU, OCO3HAHUSI TOTO, YTO JOCTHKEHUS HAYKU €CTh PEe3yJbTaT JJIUTEJIbHBIX
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HaOJIOJIEHUI, KPOMOTJIMBBIX AKCIEPUMEHTAJIbHBIX IOHMCKOB, IMOCTOSIHHOIO TpyJa
YYEHBIX U IPAKTUKOB;
MHTEpeCa W IIO3HABATEIbHBIX MOTMBOB B IIOJYYEHUH M IOCIEAYIOIIEM aHaIU3e
uHGOPMAIIUH O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEUEeCTBEHHON XUMUM;
— JYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHUA:

- HPABCTBEHHOI'O CO3HAHMsI, STUYECKOTO NOBEACHUS;
CIOCOOHOCTH OLIEHMBATh CHUTYallMd, CBSI3aHHbIE C XUMUYECKUMH SBICHUSIMH, HU
IIPUHAMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

- TOTOBHOCTH OILICHMBATh CBOE NOBEJACHHUE U IIOCTYIIKM CBOMX TOBApHUIIEH C MO3WULIHAU
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIJIEICTBUM ITUX MOCTYIIKOB;
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— (opMuUpOBaHUS KYJbTYPbI 310POBbSI:

MOHMMAaHUA IIEHHOCTEH 310pOBOr0 U 0€30MacHOro 0opasa KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTOOTHOIICHHS K COOCTBEHHOMY (PU3HUECKOMY U TICUXHUECKOMY
3JI0POBBIO;

coOroicHUs TIpaBujl 0e30macHOro oOpallieHusl ¢ BelecTBaMu B OBITY,
MTOBCEHEBHOMN JKU3HU U BTPYJIOBOM JACATCIBHOCTH;

TMTOHUMAaHUS [ICHHOCTH TPABWJI UHIAUBUIYAJTbHOTO M KOJUICKTUBHOI'O O€30TIaCHOTO
MOBEICHUS BCUTYAIUAX, YIPOXKAIOIINX 3I0POBBIO M JKU3HU JIFOJICH;

OCO3HAHMS MOCJCACTBUI M HENPUATHS BPEIHBIX MPHUBBIUCK (YIOTPEOICHHS
QJIKOT0JIs, HAPKOTUKOB, KYpEHHUS);

— TPYAOBOIO BOCHUTAHUS:

KOMMYHUKATHBHOW KOMITETEHTHOCTH B y4€OHO-HCCIICIOBATEIHCKOM IS TEIIBHOCTH,
OOIIIECTBEHHOTOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JEATEIbHOCTH;

YCTAHOBKHM Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUUECKUX 3a7a4 COIMAIbHON
HaIpaBJICHHOCTH (BpaMKaX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3YyUEHHIO Mpodeccuil pa3iIMuHoro pojia, B TOM YHUCie Ha
OCHOBENPUMEHEHUSI MPEIMETHBIX 3HAHUH 110 XUMUMU;

YBaXXEHHUS K TPYLY, JIIOJSAM TPYAA U Pe3yJbTaTaM TPYJOBOM AEATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJTbHONW TpaeKTOpUM OO0pa3oBaHUS,
Oynymed mpodeccud W peanu3alvi COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XWMHUHU, HHTEPECOB M MOTPEOHOCTEH
00IIIeCTBA;

— 3KOJOTHY€CKOro BOCIIMTAHMS.

HKOJIOTHYECKH  II€JIECOOOpa3HOr0  OTHOIIGHUS K TMpUPOJIe, KaK HMCTOYHUKY
CYILIECTBOBAHMS KU3HH HA 3€MIIE;

NOHUMAaHUSl  TJ00aJbHOTO  XapakTepa OKOJOTHYECKUX  MpoOJieM,  BIMSHUS
DKOHOMHUYECKHUX ITPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COUMAIIBHOMN CPELBI;
OCO3HaHMSI HEOOXOAUMOCTH HCIOJB30BaHUS JIOCTMIXKEHUM XUMHUHU JJIsl PEIICHUS
BOIIPOCOB PALMOHAIBHOTO MMPUPOIOITIOIB30BAHUS;

- AKTUBHOTO HEMPHUATHUS JECUCTBUM, MPUHOCAIIMX BPEI OKPYN AIOUIECH NPUPOIHON Cpele,
YMEHUSI ~ MPOTHO3UPOBATH  HEOJArompUSITHBIE  DKOJIOTMYECKHE  IMOCIEJCTBUS
MPEANPUHUMAEMBIX AEUCTBUU U IPEAOTBPALLATH UX;

- HAJIMYMS PA3BUTOTO SKOJIOTUYECKOrO MBIIUICHUS, JKOJOTMYECKOW KYJBTYPHI, OMbITa
JESITEIbHOCTH 3KOJOTMYECKON HAIMPABIECHHOCTH, YMEHUSI PYKOBOJCTBOBATHCA MU B
MO3HABATEIbHOM, KOMMYHUKATUBHOM W COIMAJbHOM TMPaKTHUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOSTH HJICOJIOTHU XeMO(D)oOuu;

— ICHHOCTH HAYYHOI'0 IO3HAHHUA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKU MOOIIECTBEHHON MTPaKTUKU;

MOHUMAHMS CIEeIU(PUKH XUMUU KaK HayKd, OCO3HaHUs €€ poju B (POpMHUPOBAHUU
pPaAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO TMPEACTaBICHUS 00
OKPYXKaIUIEM MUPE KaK O €JUHCTBE MPUPOJBI U YEJIOBEKA, B MO3HAHUN HPUPOJIHBIX
3aKOHOMEPHOCTEH M perieHruH Mpo0JIeM COXPAHEHHS IPUPOTHOTO PABHOBECHS;

- yOexxIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHH JUISI COBPEMEHHOM ITUBUIIM3AINHN: B €€
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T'YMaHUCTUYECKON HANpaBJICHHOCTH W Ba)XHOHW pOJM B CO3JaHUM HOBOW 0asbl
MaTepUaIbHOW KYJbTYphI, PEIICHUU TI00abHBIX MPOOJeM YCTOWYHMBOTO pPa3BUTHUS
YEJIOBEYECTBA —  CBHIPbEBOM, DSHEPrE€TUYECKOM, IMHUIIEBOM W  AKOJOTHYECKOU
0€30MacHOCTH, B PA3BUTHH MEJUIIMHBI, OOECIIEUEHUH YCJIIOBUH YCHENIHOTO Tpyaa U
AKOJIOTHYECKH KOM(MOPTHOM KU3HU KaKJIOTO YjieHa O0IIeCTBa;

€CTECTBCHHO-HAYYHON TPAaMOTHOCTU: IMOHUMAHHUS CYIIHOCTH METOJOB IIO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCITOJIb30BATh IOJIyYacMbIC
3HAHUSA ISl aHAJIU3a U OOBSICHCHHUS SIBJICHUH OKPY’KAIOIIEero MUpa U MPOUCXOASAIIUX B
HEM H3MEHEHMM, YMEHHMs JieJlaTb 0OOCHOBAHHBIC 3aKJIFOUCHHS HAa OCHOBE HAyYHBIX
(haKTOB U UMEIOITUXCS JAHHBIX C LIEJIbIO TTOJTYYEHUSI IOCTOBEPHBIX BBHIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOIb30BaTh XMMUYECKUE 3HAHMS JIJISl PEIICHUS

po0IeM BpeaTbHBIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0OBATEIbCKOM A TENbHOCTH;

TOTOBHOCTU U CHOCOOHOCTH K HEMPEpHIBHOMY 00pa30oBaHUIO M camM0o00pa30BaHUIO,

K aKTUBHOMYTIOJIYYEHHUIO HOBBIX 3HAHUM MO XMMHUH B COOTBETCTBUHU C KU3HEHHBIMU

NOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSAM TPY/ia B pa3IM4HbIX cepax nmpodeccuoHanbHON
NEATEIIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTal'[peI[MCTHLIC PE3YIIbTATBI OCBOCHUA yqe6Horo npeamMceTa «XUMHSI» Ha YPOBHC
CPCOHCTO 06HICFO 06p8,30BaHI/I$I BKJIFOYAlOT:

3HA4YUMBIC IJIA (1)OpMI/Ip0BaHI/ISI MHUPOBO33PCHUA 06yqa}0mnxcsi MCKINCHUIITINHAPHBIC
(MexxnpeaMeTHBIC) 00IeHayYHbIE TOHITHS, OTPAKAIOIINE I[CJIOCTHOCTh HAYYHON KAapTHHBI
MHpa U CHGHI/I(I)HKY MCTOAOB IIO3HAHUS, UCIIOJIb3YCMBIX B CCTCCTBCHHBIX HAYKaX (MaTepI/IH,
BEILIECTBO, DHEPTHs, SIBJICHHUE, MPOIECC, CUCTEMa, HAy4yHbId (akT, MPUHIUII, TUIIOTE3a,
3aKOHOMCPHOCTDb, 3aKOH, TCOPH:, UCCIICAOBAHNC, Ha6JIIOI[eHI/Ie, HN3MCPCHUC, DOKCIICPUMCHT U
Apyrue);

YHUBEpCAJIbHBIE  y4eOHbIE  JEHCTBHUS  (MMO3HABATEJIbHbIE, KOMMYHHUKATHUBHEIE,
peryisTUBHbBIE), obOecrneunBarone (GopMUpPOBaHUE (PYHKIIMOHAIBHOW TPAMOTHOCTH U
COL[I/IEIJIBHOﬁ KOMIICTCHIIUN O6y‘1aIOHII/IXCH;

CIIOCOOHOCTH o6yqa}om1/1xc;1 HUCIIOJIB30BaTh OCBOCHHBLBIC MCKAUCHUIITIMHAPHBIC,
MHUPOBO33PCHYCCKUC 3HAHHUA W YHHUBCPCAJIBHBLIC yq€6HBI€ I[GﬁCTBI/IH B IIO3HABATCIILHON U
COL[I/IEIJIBHOﬁ ITPAKTHUKC.

MeTaHpeIIMeTHI)Ie PE3YIbTAaTbl OTpPAXKAIOT OBJIAACHHC YHHBCPCAJIbHBIMU yLIe6HI>IMPI
IMO3HAaBAaTCIbHBIMH, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMHA HGfICTBI/IHMPI.

OBJIa)]eHI/Ie YHUBEPCAJIBHBIMH y‘leﬁHbIMl/I IMMO3HABATCJIbHBIMHU HeﬁCTBHﬂMH:
— 0a3oBbIe JOTHYECKHE HeﬁCTBHﬂ:
CaMOCTOSITeNIbHO (OPMYJIMPOBATh M AKTYyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE
paccMaTpuBaTh,
- OIpCACIIAATE LCIIN ACATCIBHOCTH, 3aAaBasd IapaMCTpbl U KPUTCPHUHU HX JOCTHUIKCHUS,

COOTHOCHUTBPEC3YJIbTAThI ACATCIIBHOCTHU C IIOCTABJIICHHBIMH LICJISIMU

- UCIIOJIb30BATh IIPH OCBOCHHU 3HAaHUU HpI/IéMbI JIOTHYCCKOI'O MBIIIJIICHUSA — BBIACIATH

XAapaKTCPHLIC IIPHU3HAKHU OOHSATUN U YCTaHaBJIIMBATh HX B3aMMOCBA3b, HCIIOJIb30BATb

COOTBCTCTBYIOIINC MMOHATHA OJIA O6T>SICHCHI/I}I OTOCIIBHBIX (baKTOB u HBHCHHfI;

eé

BBI6I/IpaTB OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(l)I/IKaHI/II/I BEIICCTB U XUMHWYCCKHUX pCaKHHﬁ;

YCTAaHABJIUBATh MPUYMHHO-CIICICTBEHHBIC CBA3U MEXKAY U3y4aEMbIMU SIBIICHUSIMU;
CTPOUTH JIOTUYECKUE PACCYXXJECHHS (MHIYKTUBHBIC, NCIYKTHUBHbBIC, MO aHAJOTUH),
BBISIBJIATH 3aKOHOMEPHOCTM M NPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBIICHUSX,
(bOopMyIMPOBATh BHIBOJIBI U 3aKITIOUCHUS;

- IPUMEHSTh B MPOLIECCE TTO3HAHUS, UCTIOJIb3YEMbIE B XUMHUHM CUMBOJINYECKHUE (3HAKOBBIC)
MOJIEIH, MPEe0OPa30BBIBATh MOJICIBHBIC MPEACTABICHHUS — XUMUYECKUIA 3HAK (CUMBOJ)
AJIEMEHTa, XUMHUYeCKast GopMyIia, ypaBHEHHUE XUMUYECKON PEaKIUu — NP PEIICHUH
y4eOHBIX TI03HABATEIBHBIX UMPAKTUUECKUX 3aJ1a4, MPUMEHSITh Ha3BaHHBIE MOJICTLHBIC
MPEJCTABJICHUS JUISl BBISIBIICHUS XapaKTEPHBIX NPU3HAKOB HM3Yy4aeMbIX BEIIECTB H
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XUMHYECKUX PEAKIUH.
— 0a3oBbIe HCCIeA0BaTEIbCKHE 1eCTBHS:

- BJAJETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHHUS BEIIECTB U XUMUYECKUX PEAKIUN;
dbopMynHpoBaTh IETW W 3aJa4d HUCCIICIOBAaHUS, HWCIIOJB30BATh TIOCTABIICHHBIE W
CaMOCTOSITeNIbHO C(hOPMYJIMPOBAHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JJIs1 (HOPMUPOBAHUS THUIIOTE3BI 1O MPOBEPKE MPABMILHOCTH BBICKA3BIBAEMBIX
CYKJECHHUM;

BJIaJICTh HABBIKAMU CAaMOCTOATEJILHOIO IUIAHUPOBAHUSA M IPOBEACHUA YUYCHUYECKUX
AKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOJ0JaTh 3a XOJOM Ipoliecca,
CaMOCTOSATENILHO TPOTHO3UPOBATh €ro pe3yibTaT, (HOpMyIUpoBaTh OOOOIICHUS U

BBIBOJIbI OTHOCUTEIIBHO JIOCTOBEPHOCTH PpPE3YJIbTATOB UCCIEAOBAHUS, COCTaBIISITh
000CHOBaHHBIN OTYET O TIPOJICTAHHON paboTe;
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npuoOpeTaTh OMNBIT YYEHMUYECKOH HCCIIEOBATEIbCKON M MPOEKTHOW JEATENbHOCTH,
IPOSIBJISITH  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJO0B
pELIeHUs PAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JINYHbIX METOJ0B MO3HAHUS.
— pabora ¢ nnpopmanueii:

OpUEHTUPOBAThCA B PA3IMYHBIX MCTOYHUKAX HHPOPMALHUH (HAYYHO-NOIYJISIpHAS
JAUTEepaTypa XUMUYECKOTO COJAEp KaHMs, CIIpaBOYHbIE TocoOus, pecypcsl HTepHEeTa),
aHAJIN3UPOBATh MHPOPMAILIUIO PA3IMYHBIX BUAOB U (POPM MPEICTABICHUSI, KPUTUUECKH
OLICHMBATh €€ JTOCTOBEPHOCTHU HENIPOTUBOPEYUBOCTD;

- (popMyIUpPOBATH 3aMPOCHl U MPUMEHATH PA3IUYHBIC METOJbI MPH TMOUCKE U O0TOOpE
uHpOopMaIuu, HEOOXO0AUMOM /1JIs1 BBIIIOJHEHUS YUE€OHBIX 3aa4 ONpeAeIEHHOTO TUIIA;

- IPUOOPETATh OMBIT UCIIOJIB30BAHUS MHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUI
Y PA3JIMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAalbHYIO (OpMYy TMpEACTaBICHUS HHPOpMAIUU

(cxemsl, rpauKu, TUarpaMmbl, TAOJIHIIbI, PUCYHKH H JIPYTHUE);

HCIIOJIb30BaTh HAYYHBIM SI3bIK B KAyECTBE CPEACTBA MpU pabOTe C XUMHUYECKOH

uHpopMaluel: MPUMEHATh MEKIIpeIMETHbIE ((PU3NYECKUE U MAaTEMaTHUECKHE) 3HAKU

Y CUMBOJIBL, (hOpMYJIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MIPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMUYECKHUE CPEJICTBA HATJISITHOCTH.
OBiageHue yHMBEpPCAIbHBIMH KOMMYHUKATHBHBIMHU AEHCTBUSIMH:

3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCY)XIaeMOl TeMbl B XOJ€ JUajlora W/Wiu

JUCKYCCHUH, BBICKA3bIBaTh WUJIEH, (POPMYIUPOBATH CBOU MPEIIOKEHUS OTHOCUTEIBHO

BBINIOJIHEHUS MPEUIOKEHHOM 3a/1a4u;

- BBICTYIIATh C IIPE3EHTALNEN PE3yJIbTaTOB MO3HABATEIBHOMN JAEATEIBHOCTH, IOJYyYECHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMHU IIPU BBINOJHEHUN XUMHUYECKOTO
HKCIEPUMEHTA, NPAKTHUUYECKOH paboThl IO HCCIEIOBAHUIO CBONCTB H3y4aeMbIX
BELIECTB, peajn3aluu yueOHOro npoekra u (opMyJIMpOBaTh BHIBOJBI IO pe3yiIbTaTaM
MPOBENEHHBIX MCCIEIOBAHUN MYyTEM COTJIACOBAHUSA MO3MLMKI B XOAE OOCYXIECHUS U

oOMeHa MHEHUSIMH.
OBjaieHHe YHUBEPCAJIbHBIMH PEeryJISITHBHBIMHU 1eHCTBUSIMMU:

- CAMOCTOSATEINILHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATENbHYIO JACSTEIHHOCTD,
ompenensis e€ Memd W 3aJadyd, KOHTPOJUPOBATH W TIO Mepe HEOOXOIUMOCTH
KOPPEKTUPOBATh TMPEAJaracMblii alrOPUTM JCHCTBUU TPH BBITIOJIHCHUH YYEOHBIX U
HCCJIeIOBATENbCKUX 3a/1a4, BbIONpaTh Hanbosee 3PPeKTUBHBIN CIIOCOO UX PEIICHUS C
y4€TOM TOTyYSHHUSI HOBBIX 3HAHUM O BEIIECTBAX M XUMUUYECKUX PEAKITUSAX;

OCYIIECTBJISITh CAaMOKOHTPOJb CBOEW JIEATEILHOCTH Ha OCHOBE CaMoOaHaIM3a

CaMOOIICHKH.

NPEIMETHBIE

PE3YJBbTATBI10 KJIACC
IIpeameTHbIE PE3yNIBTATHI OCBOCHUS Kypca «OpraHnyeckast XuMus» OTPaKaroT:
c(hOPMHUPOBAHHOCTDH MPEACTABICHUN O XMMUYECKOM COCTaBJISIOLIEH €CTECTBEHHO-
HAyYHOM KapTHUHBI MUPA, POJIM XUMHUH B TIO3HAHUU SBJICHUN TPUPOABL, B (HOPMUPOBAHUU
MBIIJIEHUS U KYJbTYPbl JIMYHOCTH, €€ (YHKUMOHAJIBHOM I'PaMOTHOCTH, HEOOXOIUMOI
JUISL pelIeHUs] MPaKTUYECKUX 3a/ad M DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIICHMS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEJE;
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BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHUW, KOTOPask BKIIFOYAET: OCHOBOIIOJATratolIne
NOHATUS (XMMHUYECKUN 3JIEMEHT, aToM, JJIEKTPOHHAs O000JI0YKa aroMma, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, XMMUYECKAsl CBA3b, CTPYKTypHas ¢dopmyia
(pa3BépHyTas U COKpaliéHHas), MOJb, MOJISIpHAs Macca, MOJISIPHBIM 00BEM, YIIIEpOIHBIN
CKeJleT, (YyHKIIMOHANIbHAS TPYIINa, pajidKall, U30MEpHs, ©30MEPbI, TOMOJIOTUYECKHUH Psifl,
TOMOJIOTH, YTJIEBOAOPOAbI, KHUCIOPOJI M a30TCOAEPKAIINE COEOUHEHHUS, MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU M 3aKOHBI
(Teopust cTpoeHus: opraHnyeckux BemecTB A. M. bytnepoBa, 3aKOH COXpaHEHHUS! MacChl
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XUMUHU; MUPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE ITOHMMAHMS NPUYMHHOCTH M CUCTEMHOCTHM XMMHUYECKHMX SIBJICHWM,
(dakToNIOTUYECKHE CBEACHUS O
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CBOMCTBax, COCTaBe, TOJy4YeHHMH U O€30MaCHOM WCIOJIb30BAHUU  BAKHEHIIIHMX
OpraHUYEeCKUX BEIIECTB B OBITY U MPAKTHUYECKOM JIEATETbHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHHMH BBIABIATH XapakTEpHbICE MPHU3HAKU IOHSATHUH,
YCTAaHABIMBAaTh WX B3aMMOCBS3b, MHCIOJIB30BATh COOTBETCTBYIOIIWE TIOHATUS IIPU
ONMCAaHUH COCTABA, CTPOCHUS U MPEBPAILCHUI OPraHUYECKUX COCTUHEHUI;

c(hOPMHUPOBAHHOCTh YMEHHH HCIOJL30BaTh XUMHUYECKYIO CHMBOJHUKY IS
COCTaBJICHHSI MOJICKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpamEHHOMN) (Hopmym
OpPraHUYECKUX BEIIECTB W YPAaBHEHUN XUMUYECKUX PEAKIHUM, U3rOTaBIMBATh MOJACIH
MOJIEKYJI OpPraHMYECKMX BEIIeCTB I  WUIIOCTPAIMM HUX  XUMHUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOPMHPOBAHHOCTh YMEHHH YCTAHABIMBATh MPUHAJICKHOCTh H3YYCHHBIX
OpraHUYEeCKUX BEIIECTB MO MX COCTABY M CTPOCHUIO K OMpEeNEIEHHOMY KJaccy/Tpymre
COeNMHEHHM  (YIJIEBOJIOPOJbI,  KHUCIOPOA W a30TCOAEpKallue  COEAMHEHUS,
BBICOKOMOJICKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUA [0 CHUCTEMaTUYECKON
Homenknatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE HA3BAHUS OTICIBHBIX
OpraHUYECKUX BEIIECTB (ATUJICH, MPOMWIEH, AalleTWICH, ATHJICHIJINKOJb, TJIMIEPHUH,
dbenon, dopManpaerua, aneTanabAeTH]l, MypaBbHUHAs KHUCJIOTA, YKCYCHas KHCIOTa,
OJICMHOBas KHCIIOTa, CTEapUHOBAsI KUCJIOTA, TII0K03a, PpyKTO3a, Kpaxmall, IeJIos03a,
TJIUIUH);

c(hOPMHUPOBAHHOCTh YMEHUS OMPEACIISITh BUAbl XUMUYECKON CBSA3U B OPTaHUYECKUX
COETMHEHMSIX (OJIMHAPHBIE U KPaTHBIE);

chOPMUPOBAHHOCTh ~ yYMEHHUS  NPUMEHSTh  MOJOXKEHUS  TEOPUU  CTPOCHHS
oprannueckux BemectB A. M. bytiepoBa i OOBSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MaCcChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA TUIMUYHBIX MPEACTABUTENICH PA3IUYHBIX KIACCOB OPraHUYECKUX
BelecTB (MeTaH, dTaH, STUJICH, MPOIMJICH, aleTuiIeH, OyTaaueH-1,3, MeTuiIOyTaaueH-
1,3, OeH30J, METaHOJI, 3TAaHOJ, STUJICHIJIMKOJb, TJIUIEPUH, (eHOI, areTaabACTHI,
MypaBbHHAasi U YKCyCHas KHUCJOTBHI, TJIFOKO3a, Kpaxmalj, LEJUII0JI03a, aMUHOYKCYCHas
KHCIIOTAa), WJUTIOCTPUPOBATh T'E€HETUYECKYI0 CBA3b MEXIAY HHUMH YpPaBHCHHSIMHU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINI C UCIIOJIH30BAHUEM CTPYKTYPHBIX (hOpMyIT;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJAOPOIHOTO ChIPhS
(HedTh, TPUPOIHBIA Ta3, Yrojib), CIHOCOOBI HUX MEPepadbOTKM U MPAKTUYECKOE
MPUMEHEHHE TTPOIYKTOBIEPEPaOOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUM MPOBOJAUTH BBIUUCIICHHS 110 XUMUYECKUM YPaBHEHUSIM
(Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOIO BEIIECTBA WM TMPOAYKTAa pPEAKIUU 0
U3BECTHBIM Macce, 00bEMY, KOJUUECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peaKkiun);

c(hOPMHUPOBAHHOCTh YMEHUU BIIAJIETh CHCTEMOW 3HAHUW 00 OCHOBHBIX METOAAX
HAay4YHOTO TO3HAHUS, WUCIOJIb3YyEeMbIX B XUMHUU MPU U3YUYEHHUH BEUIECTB M XUMHUYECKHUX
sBJICHUI (HAOJIOJICHUE, W3MEPEHUE, OSKCIEPUMEHT, MOJEIMUPOBAHUE), HCIIOJIH30BAThH
CHUCTEMHbIE XUMUYECKUE 3HAHUS U1 MPUHATHS PELICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHH COOJIOaTh MpaBujia TOJB30BAHUS XUMHUYECKOU
MOCYI0M U JJA0OpaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MIpaBUiia OOpAIlICHHS C BEIIECTBAMHU
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B COOTBETCTBUU C MHCTPYKIIUSMU IO BBIMOJIHEHUIO JAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BHIMIOJHATh XUMHUUECKUI IKCIIEPUMEHT
(mpeBpallieHUsT OpPraHUYECKHX BEIIECTB MPU HArpeBaHHWM, TMOJyYE€HHUE DHTUJICHA U
M3YYEHHE €r0 CBOMCTB, KAUYECTBEHHBIE PEAKIIMHM OPraHUYECKUX BEUIECTB, JCHATypalus
OCJNIKOB MpH HArpeBaHWM, IBETHBIE pEaKIMU OEIKOB) B COOTBETCTBUU C MpaBHIAMHU
TEXHUKA O€30MaCHOCTH TMpU OOpallEHWH C BEUIECTBAMH M JA0OPATOPHBIM
o0opy/nOBaHUEM, MPEACTABIATh pPE3yIbTaThl XMUMHUYECKOTO OJKCIEpUMEHTa B ¢opme
3allCH YPaBHEHHUM COOTBETCTBYIOIIMX peakiuil u (opMyIupoBaTh BBIBOJLI HA OCHOBE
ITUX PE3yIbTaTOB;

chOpPMUPOBAHHOCTh ~ YMEHMA  KPUTUYECKH  AHATU3UPOBATH  XHUMHUYECKYIO
uH(OpMAIUIO, TTOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeicTBa MaccoBOM MH(pOpMaINH,
WUuTepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIO/IaTh MPaBUiIa IKOJIOTHYECKHU 1EIecCO00pa3HOro
MOBECHUS B OBITY U TPYIOBOM NEATETLHOCTH B IIEJISIX COXPAHEHHSI CBOETO 370POBbS U
OKpYXKaroUel IPUPOIHON
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cpeabl, OCO3HAaBATh OIIACHOCTb BO3JCUCTBHS HA >KUBBIC OpPraHU3MBbl ONPEACIEHHBIX
OpraHUYeCKUX BEIIECTB, NOHMMAas cMbIca nokasarens II/IK, moscHATe Ha mpumepax
CHOCOObl YMEHBILIEHUS U MPEAOTBPAIECHUS HUX BPEAHOIO BO3JEHCTBUS HA OpPraHU3M
4eJI0BEKa;

g O0yYaromMXcsi € OrPaHMYEHHBIMM BO3MOYKHOCTSMM 3/0POBbS: YMEHUE
IPUMEHSATH 3HAHMS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX
SIBIICHUI;

JUIA CIIETIBIX M CIIA0OBHIALIMX OOYYaIOUIMXCSA: YMEHHE HCIOJIb30BaTh pelbeHO-
TOUEUHYIO cucTeMy oOo3HaueHuii JI. bpaiins 1 3anucu XuMu4eckux GopmMyiL.

11 KIIACC
HpCI[MeTHBIe PE3YIIbTATBl OCBOCHHA KYypCa «06[1135{ N HCOPraHHUYCCKasA XUMUI»
OTpaXaroT:

c(hOPMHUPOBAHHOCTh TMPEJCTABICHUI: 0O XMMUYECKOM COCTaBJISIONIEH €CTeCTBEHHO-
HAay4YHOW KapTHUHBI MUpA, POJIM XUMUM B TIO3HAHUH SBJICHUN MPUPOILI, B DOPMUPOBAHUU
MBIIIUICHUSI M KYJIbTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAJIBLHONH TpaMOTHOCTH, HEOOXOIUMOM
JUISL pElICHUs MPAKTUYECKUX 3a7ad U HKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K
CBOEMY 3JI0POBBIO U MPUPOJHOMU CPEJIE;

BJIAJICHUE CUCTEMOM XMMHUUYECKHX 3HAHHUM, KOTOpAsk BKJIIOYAET: OCHOBOIOIATAIOIINE
NOHATHA (XUMHYCCKHHA 3JEMEHT, aToM, H30TOm, S-, P-, O- 3JeKTpoHHBIC OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
ANEKTPOOTPUILIATEILHOCTh, CTENEHb OKHCJICHUS, XUMHUYEeCKash CBs3b (KOBaJIGHTHas,
WOHHAs, METaJNTMYecKasi, BOAOPOAHAs), KPUCTAIUIMYECKAS PEIIETKA, THUIIBI XUMHUYECKUX
peaKkiluii, pacTBOp, DJICKTPOJMUTHI, HEIJICKTPOJIMUTHI, IJIEKTPOJUTHUUECKAS THUCCOIMALINS,
OKHMCIIUTEb, BOCCTAHOBUTEJb, CKOPOCTh XHMHUYECKOM  PpEAKIUHU, XUMHYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpHUS DJICKTPOJIUTUYECKOW  JIMCCOIMAIIMH,
nepuoauueckui 3akoH . M. MennaeneeBa, 3aKOH COXpaHEHUS MACChl BEIIECTB, 3aKOH
COXpaHEHMSI M TMPEBpAIICHUS DHEPTHUU MPU XUMHUYECKHUX PEAKIMAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUMN SI3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHWsA, JIKAIIUE B OCHOBE
MOHUMAHUSI TPUYUHHOCTA U CHCTEMHOCTH XUMUUYECKUX SIBJIICHHUH, (haKTOJIOTMYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJyYCHUU U O€30MMaCHOM HCIOJIb30BAaHUU BaYKHEUIIINX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YETIOBEKa;

chOPMHUPOBAHHOCTh YMEHHUH BBISBIISITH  XapaKTEpPHbIE MPU3HAKU  TOHSTHUH,
YCTAHABIIMBAaTh MX B3aMMOCBSA3b, HCIOJB30BATh COOTBETCTBYIOIIME TIOHATUS MpHU
OINMCAHUN HEOPTAHUYECKUX BEILIECTB U UXIIPEBPALICHHUI;

c(hOPMHUPOBAHHOCTh YMCHHH HCIIOJIB30BaTh XHMHYCCKYIHO CHMBOJUKY  JUIS
cocTaBlIcHHs] (POPMyJI BEIIECTB M YPaBHCHUN XWMHYECKUX PEAKIIUHA, CHCTEMAaTHYECKYIO
HoMmenkiaarypy (IUPAC) wu TpuBHaibHble Ha3BaHHSA OTACIBHBIX HEOPraHUYECKHUX
BellleCTB (yrapHbIW ras, yriaeKuciblid a3, aMMHUaK, ralliéHasi U3BECTh, HETAllIEHAs! U3BECTb,
MUTHEBAs COJA, TUPUT U APYTUE);

c(hOPMHUPOBAHHOCTh YMEHUM OMPEICSITh BAJEHTHOCTh U CTETNEHb OKHUCICHUS
XHMHUYECKUX AJIEMEHTOB B COCAMHEHMSX Pa3JIMYHOTO COCTaBa, BUJ XHMHYECKOM CBSI3U
(KOBaJIeHTHasi, HWOHHAas, MeTAJUIMYECKasl, BOJOPOJHAsA) B  COCIUHCHUSX, THII
KPUCTALTAYECKON PEMIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIIpHasi, UOHHas,
MeTaJJTHYEeCcKas ), XapaKTep Cpelibl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COCTMHEHUMN;

c(hOpPMHUPOBAHHOCTh YMEHHUM YCTAHABIMBATH MPUHAJICKHOCTh HEOPTaHUUYECKUX
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BEIIECTB MO HX COCTaBYy K OIpeAeI€HHOMY Kiaccy/Tpynie coeAuHeHul (TpocThie
BEIIECTBA — META/UIBl M HEMETaJlUIbl, OKCHbl, OCHOBaHUs, KHUCJOTBI, aM(OTEepHbIC
TUAPOKCHUJIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMI pPACKPBIBATh CMBICI TEepuoaAnYecKoro 3akona [[. .
MeHneneeBa W JAEMOHCTPUPOBATh €r0 CHUCTEMATHU3HPYIONIYI0, OOBSCHUTEIBHYIO |
MPOTHOCTHYECKYIO (YHKITNU;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB
XuMHU4Yeckux 23nemMeHToB 1-4 mepuonoB llepuoanueckoil CUCTEMbl XUMHUYECKUX
anemeHToB JI. V1. MeHaeneeBa, UCNONB3ys MOHITUS «S-, P-, J-2JIEKTPOHHBIC OPOUTAIIN,
«QHEPTreTUYECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHUS  CBOICTB
XUMHYECKUX AJIEMEHTOB M HMX COCAMHEHMH MO mepuoiaM W rpynmnam Ilepuonndeckoi
CUCTEMBI XUMHUYECKUX 3JIeMeHTOB J[. 1. Menpeneena;

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepH30BaTh (OMHCHIBATh) OOIIHE XUMHUYECKHE
CBOMCTBaHEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJy HEOPraHWUYECKUMHU BEIIECTBAMHU C TOMOIIBIO ypaBHEHUM
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKITUA;
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c(hOPMHUPOBAHHOCTh yMEHHUS KIACCU(UIIMPOBATH XUMHUYECKHE PEAKIUU II0
Pa3IMYHBIM [TPU3HAKaM (YKCIY U COCTaBy pearupyrollux BEUIECTB, TEMIOBOMY 3P dekTy
peaKkinu, U3MEHEHHUIO CTETICHEW OKHUCIICHUS 2JIEMEHTOB, OOPATUMOCTH PEAKIIUU, YIACTHIO
KaTanm3aTopa);

c(hOPMHUPOBAHHOCTh YMEHUM COCTABJISITH YPAaBHEHUS PEAKIMM pa3Iu4HbIX THUIIOB,
TIOJTHBIE U COKpAIEHHBIC YPABHCHHSI PEAKIIUH HOHHOTO OOMEHA, YIUTBIBAs YCIOBHS, TIPU
KOTOPBIX 3TH PEAKIIUU UIYT 10 KOHIIA;

chOPMHPOBAHHOCT,  YMEHHM  MPOBOJWUTH  PEAKIMW,  MOJATBEPIKIAIOIIHC
KaueCTBEHHBI COCTAaB PA3JIMYHBIX HEOPTAHMYECKHX BEIIECTB, PACIIO3HABATH OIBITHBIM
MyTEM HOHBI, IPUCYTCTBYIOINTUE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB;

c(hOpMHPOBAHHOCTH yMEHUI pPacKpbIBaTh CYIITHOCTh OKHUCITUTEIIHHO-
BOCCTAHOBUTEJBHBIX PEAKIMA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajlaHca 3THUX
peakuuii;

c(hOPMHUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHUMOCTbh CKOPOCTH XUMHUYECKOMN
peakiMy OT Pa3IMYHBIX (PAKTOPOB; XapaKTEp CMEIICHUS XUMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHelHero Bo3aeicTBus (mpunnun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUUYECKHUE MPOIIECCHI, JEKAIINE B
OCHOBE TMPOMBIILICHHOTO TIOJIYYeHHMs] CEpPHOM KHCIOThI, aMMHaKa, a TaKxKe
c(hOpMHUPOBAHHOCTh MPEJCTABICHUN 00 OOIMWX HAYYHBIX NMPHHIMIAX M IKOJOTHICCKUX
po0eMax XUMHUYECKOTO TTPOU3BOCTBRA;

c(hOpMHPOBAHHOCTh YMEHHUHA TPOBOJIUTH BBIYUCICHHUS C MCIOIB30BAHUEM ITOHSATHS
«MaccoBasi IOJIS BEIIECTBA B pacTBOPE», 0OBEMHBIX OTHOIIICHUH Ta30B MPU XUMUICCKUX
peaKmusIX, MacChl BEIIECTBA WM 00BEMA Ta30B M0 M3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce Wi 00bEMY OTHOTO M3 YYaCTBYIONIMX B PEAKIMHM BEIIECTB, TEIIOBOTO A dexTa
peakiMy Ha OCHOBE 3aKOHOB COXPAaHEHMS MACChl BEILIECTB, MPEBPAIICHUS U COXpPaHEHUS
DHEPTUU;

c(OPMHUPOBAHHOCT, YMEHHMI COOJIIOAaTh TIpaBWja TMOJH30BAHUS XUMHUYECKOM
MOCYJI0M ¥ JIa0OpaTOpPHBIM 00OPYIOBAHUEM, a TAK)KE MPaBHIIa OOpaIEHUs C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIUSMU TIO BBIMOJTHEHUIO JAOOPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BHITIOJHATh XUMHUUECKHI IKCIIEPUMEHT
(pa3nokeHue MepoKcua BOAOPOia B MPUCYTCTBUHU KaTaau3aTopa, OMpENelieHue Cpelibl
pPacTBOPOB BEIIECTB C TOMOIIBI0 YHHUBEPCATBLHOTO WHIAMKATOPA, BIWSHHUE Pa3IMIHBIX
($haKTOpPOB Ha CKOPOCTh XUMUYCCKOHN peaKIny, peaKIIMi HOHHOTO 0OMEHa, KaueCTBEHHBIE
peaknuu Ha cynbdaT-, KapOOHAT- U XJIOPUJI- AaHWOHBI, HA KATHOH aMMOHHUS, PEIICHHE
AKCIICPUMEHTAILHBIX 3a/1ad 10 TeMaM «MeTamiey u
«HemeTaimel») B COOTBETCTBUU C TIPaBUJIaMU TEXHUKH OC30TACHOCTH TIPH OOpaIEHUH C
BEIIECTBAMH W J1abOpaTOpHBIM  OOOpYAOBAHHWEM, MPEIACTABIATH  PE3yJIbTAThI
XUMHUYECKOTO dKCIEPUMEHTa B (hOpME 3aliCH YPaBHEHUN COOTBETCTBYIONIUX PEAKIIUA U
(dbopMyIMpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh ~ yYMEHHH  KPUTHYECKH  aQHAIM3UPOBATH  XUMHUYECKYIO
uHOpMAIMIO, TOJNy4aeMyr0 W3  Ppa3HbIX HCTOYHMKOB (CpelICcTBa  MacCOBOU
KOMMYHUKaIruu, IHTepHeT U ApyTux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIO/IaTh MPaBUiia AKOJIOTHIYECKHU I1€JIECO00Pa3HOTO
MOBEJICHUS B OBITY M TPYIOBOH JCATEIHHOCTH B ICNISIX COXPAHEHHUS CBOETO 37I0POBbS H
OKpYJKaloIled TMPUPOJHON Cpeibl, OCO3HABAaTh OIACHOCTh BO3JICUCTBUS Ha IKUBBIC
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OpraHu3Mbl ONPEEIEHHBIX BELIECTB, NOHMMAas cMbIca nokasarens 11K, noscHaTe Ha
npUMepax crnocoObl YMEHBUIEHMs] M MNPEJOTBpAIICHUs MX BPEIHOIO BO3JACHCTBUS Ha
OpraHu3M YeJI0BEKa;

g O0yYarolmMXcsi C OrpaHUYEHHBIMH BO3MOXHOCTSIMM 370POBbs: YMEHHE
IPUMEHSATH 3HAHMS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUSA BEIIECTB U XUMUYECKUX
SIBIICHUI;

JUIA CIIETIBIX M CIIA0OBHIALIMX OOYYalOUIMXCSA: YMEHHE HCIOJb30BaTh pelbeHO-
TOUEUHYIO cucTeMy oOo3HaueHuii JI. bpaiins nis 3anucu XuMudeckux GopmMyiL.
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TEMATHYECKOE

INJIAHUPOBAHHUE
KJIACC
KommuecTBo yacos
Ne n/m HaumeHnoBanue pa3ienoB U TEM NPOrpaMMbl KonTponbHbIe [TpakTrueckue ICKTPOHHBIC (1HGPOBLIC)
Bcero o0pazoBaTenbHBIE PECYPCHI
paboThI paboThI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHUHU
[Ipenmer oprannyeckoit xumun. Teopus LHOP
1.1 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 3
byrneposa
Hroro mo pazneny 3
Paznen 2. YriieBoaopoasl
2.1 [IpenenbHbIE YTIEBOJOPOABI — ATKAHBI 2 HOP
99 HenpenenbHble yriieBOAOPOIbI: AIKEHBI, 5 1 10(0)
aJIKaINEHBI, aJTKUHBI
2.3 ApOMaTHYECKUE YIIIEBOI0POIbI 2 Lorp
24 [IpupoaHbIe HCTOUHUKH YTIIEBOJOPOIOB M UX 3 1 Lorp
nepepaboTka
Hroro no paznery 13
Paznen 3. Kuciiopoacoaep:kamue opraHu4deckie coeJuHeHUst
3.1 Crnuptsl. deHoun 3 LHOP
Anpaerunpl. KapOOHOBBIE KUCTOTHI. LHOP
3.2 Crnosxubie 3¢upbl ! 1
3.3 VrneBoasl 3 1 HOP
Hroro no paszneny 13
Pa3nen 4. A3orcoaep:xaniue OpraHnyecKue coeTuHeHust
4.1 ‘ AMUHBL. AMUHOKHMCIIOTHL. Benku 3 ’ F-IOP
Hroro o paszneny 3
Paznen 5. BoicokoMoJiekyIsipHbIe COeANHEHMS
5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2 ’ ‘HOP
Hroro no paszneny 2
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‘ OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME

34
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11 KJIACC

KoauuectBo yacos DIJIEKTPOHHBIE
Ne i/t HaumenoBanune PpasacioB U TEM IPOrpaMMbl Beero KOHTpO JIBHBIC HpaKTI/I‘IeCKI/Ie o 6152?(21;22];;?14)&16
paboThI paboTbI pecypesI
Pa3jnen 1. Teopernueckue OCHOBbI XMMHUH
Crpoenue aToMOB. [TepuoAn9IecKuii 3aK0H U L1OP
11 Ilepronnueckas cucTeMa XUMHUYECKHUX 3
sneMenToB . 1. Menneneera
1.2 Crpoenue BerecTBa. MHOrooGpasue BemecTs 4 Lorp
1.3 XVUMUYECKUE peaKiuu 6 1 1 LHOP
Utoro no pazneny 13
Pa3znen 2. Heoprannueckasi XumMmusi
2.1 MerTaiibl 6 1 LHOP
2.2 Hemertamner 9 1 1 LHOP
23 CBs13b HEOPTAHUUECKUX U OPTaHUYECKUX 9 HOP
BEIIIECTB
Wroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XUMHS ¥ KHU3HD 4 ‘ F-IOP
Utoro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2 | 3 |
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