MUHUCTEPCTBO ITPOCBEINEHHUA POCCUMCKOMN OEJAEPALINU
MynununaabHaoe Oo0meodpasoBaresbHoe YUYPEK/IEHUE

BCEBOJIOKCKHUM IIEHTP OBPA3OBAHUSI

PACCMOTPEHO YTBEPXJIEHO

PykoBoautens HIMO JIMpeKTOp MIKOIBI

Edumona M.H. Mengenesa T.B.

OT « » TI. OT « » TI.
PABOYASA ITPOTPAMMA

yueOHoro npeamera «XumMus. ba3oBblil ypoBeHb)
115t ooyuarommuxest 10 — 11 ximaccoB

(10 34 Jaca)
(ID 3967148)

Yuurens xumnn: AnynuneneT.b.

2023 — 2024 yu.r.



HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XWMHM Ha YypOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHOoBe DenepanbHOro 3aKoHa OT 29.12.2012 N2 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanmmny, TpeboBaHUN K pe3yibTaTaM
ocBoeHMs (enepabHON 00pa3oBaTeIbHONM MPOTrpaMMbl  CPETHEro OOIIEro
oopazoBanus  (D®OIl  COO), mpencraBinenHeix B  DenepanbHOM
rocyapcTBeHHOM oOpazoBarenbHOM cTangapte COO, ¢ yuérom Konnemnmuu
npenojaBaHus  yuyeOHOro nmnpeaMera «XuMmus» B 00pa3oBaTEIbHBIX
opranmsanuax  Poccmiickon — @exepanuy, — peanu3ylOIIMX  OCHOBHBIC
oOpa3zoBaTeibHbIE MPOrpaMMbl, W OCHOBHBIX TOJIOKeHHM «CTpareruu
pa3Butusi Bocnutanusi B Poccuiickoit @enepanuu Ha niepuon 10 2025 roga»

(Pacmiopspxenne IpaBurenscTBa PO ot 29.05. 2015 N2 996 - p.).

OcHOBY NOJIX0/I0B K pa3pabOTKe MPOTrpaMMBbI [0 XUMHUH, K OTIPEJIETICHUIO
oOmel crpateru OOy4YEHUs, BOCIHTAHHMS W Pa3BUTUA OOyHAOIIMXCS
cpeacTBaMu yueOHoro mpeameta «Xumus» g 10—11 kmaccoB Ha 6a30BoM
YPOBHE COCTaBWJIM KOHUENTyalbHble mnonoxkeHus @PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LI€JIeH, COJepKaHUsl, pe3yJbTaTOB OOyYEeHHS H
TpeOOBAHMI K YPOBHIO IMOATOTOBKH BBIITYCKHHKOB.

XuMu4eckoe oOpa3oBaHue, [0JIy4yaeMoe

BBIITYCKHUKAMHU o01ieo0pazoBaTenbHON
OpraHM3alMM, SBISETCS HEOTHEMJIEMOW YacThio MX oOpa3zoBaHHOCTH. OHO
CIIy’KUT 3aBEpIIAIOIIMM 3TallOM peaju3allid Ha COOTBETCTBYIOIIEM €My
0a30BOM ypOBHE KIIIOUEBBIX LEHHOCTEH, MNPUCYIIMX LEIOCTHOW CcHUCTEME
XMMHUYECKOTO 00pa30BaHMsA. OTU LEHHOCTH KacaloTcs IO3HAaHUS 3aKOHOB
npUpOAbl, GOPMUPOBAHUS MHUPOBO33PEHUS M OOILIEH KyJIbTYphl YesIOBEKa, a
TaK)K€ JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
npupoHOi cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe 00ydaromIUXCsl Ha
ypOBHE cpenHero olmiero oOpa3oBaHUS CpENCTBAMU YYEOHOIO IpeaMeTa
«XuMHS», COAEpKAHUE U TOCTPOEHUE KOTOPOTO ONPEEICHbI B TPOrpaMMe o
XUMHH € y4€ToM crenupuKkd HayKd XUMUHW, e€ 3HaueHUus B TO3HAHHUU
OpUpOJbl U B MaTepUaJbHOW JKM3HHM OOIIECTBa, a Takke C yd€ToM OOLIMX
Hesed U MPUHIUIOB, XapaKTEpU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpenHero obmiero oopazoBanus B Poccuiickoii @enepanuu.

XUMHSI KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HaYK UIPaeT 0CO0YI0 poJb
B COBPEMEHHOM LMBWIM3ALUU, B CO3JaHUM HOBOM 0aszbl MaTepuaIbHOU
KynbTypbl. OHa BHOCHT CBOHM BKJIaa B (OPMUPOBAHHE PALMOHAIBHOTO
HAayYyHOTO MBIIUIEHUS, B CO3JaHHE LEJIOCTHOTO MpeACTaBlIeHUs 00
OKpY’KalollleM MHUpEe KaK O €IUHCTBE MPUPOABI U YEIOBEKa, KOTOpOe
dopMupyeTCss B XMMHUM Ha OCHOBE IIOHMMAaHHS BEIIECTBEHHOIO COCTaBa



OKPYXKaromiero Mupa, 0OCO3HaHNA B3aUMOCBA3U MCXKAY CTPOCHUCM BCIUICCTB, UX
CBOMCTBAaMH U BO3MOKHBIMU 00J1aCTIMHU IMPUMCHCHHA.

TecHo B3aMMOIEHUCTBYS C JIPYTMMH €CTECTBEHHBIMM HAyKaMU, XHUMUS
CTaJla HEOThEMJIEMON YacThbl0 MHUPOBOW KYJIBTYPhI, HEOOXOAMMBIM yCIOBHEM
YCHENTHOTO TPyAa U KU3HU Kaxaoro wieHa obmectBa. CoBpeMeHHAs XUMUS
KaK HayKa CO3uJaTelbHasi, KaKk HayKa BBICOKMX TEXHOJIOTHMH HalpaBiieHa Ha
pelieHre TI00ANbHBIX NPOOJIEM YCTOMYMBOTO pa3BUTHs 4YeJIOBEYECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, TMHUIIEBOM, HKOJOTUUECKON Oe30MacHOCTH U
OXpaHBbI 37I0POBbSI.

B cootBercTBHM ¢ OOMMHU LENSIMA U MPUHIMIIAMH CPEIHEr0 OOIIETO
oOpa3oBaHus cojepkanue mpeamera «Xumus» (10—11 xmaccer, 6a30BbIi
YPOBEHb M3yYCHHUS) OPHUCHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYIbTYPHYIO
MOATOTOBKY  OOYyYalolUXCsi,  HEOOXOAUMYK0 MM  JUJII  BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOUYEHHS B *HU3Hb COLIUYMA,
MPOJIOJDKEHUST 00pa3oBaHUS B  Pa3IWYHBIX OOJACTAX, HE CBSA3AHHBIX
HETOCPEICTBEHHO C XUMUEH.

CocTaBisomuyMu TpeaMeTa «XHUMHS» — SBISIOTCS  0a30BBIE  KypPCHI

«Opranuyeckass xumus» U «OOm@as U HEOpPraHWyeckas: XUMUs», OCHOBHBIM
KOMITOHEHTOM COJICp>KaHHUsl KOTOPBIX SIBJSIFOTCS OCHOBBI 0a30BOM HayKH:
CUCTeMa 3HAHUU 10 HEOPraHUYEeCKOM XUMHUM (C BKIIOYEHUEM 3HAHUU U3
oOmelt XuMUM) U OpraHndeckor xumuu. dopmMupoBaHHEe NaHHOW CHUCTEMBI
3HAHUM TPU U3YYEHUH MpeaMeTa 00ecleynBaeT BO3MOKHOCTh PaCCMOTPEHUS
BCETO MHOT00Opa3usi BEMIECTB HA OCHOBE OOIIMX MOHSATHN, 3aKOHOB U TEOPUIA
XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranuueckass Xumusi» u «O0mmas u
HEOpraHuveckas XuMus» cpopMHupoBaHa B MPOrpaMMe MO XMMUU Ha OCHOBE
CUCTEMHOT0 MOJX0Ja K HM3Y4YEHUI0O Y4YEeOHOro Marepuaiga M 0O0yCJIOBIIEHA
UCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHMM Ha  ONPEACIEHHBIX
TEOPETUUECKUX YpOBHSX. Tak, B Kypc€ OPraHMYECKONW XHWMHHU BEIIECTBA
paccMaTpUBalOTCA HA YPOBHE KIIACCUYECKOW TEOPUHU CTPOCHHSI OPraHUYECKHUX
COCIMHEHUW, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHUX M DIJIEKTPOHHBIX
IpeICTaBlIeHUl O CTpoeHuu BemiecTB. CBeneHus 00 M3y4aeMbIX B Kypce
BEILIECTBAX JIAIOTCA B Pa3BUTUM — OT YIVIEBOJAOPOAOB IO CJOYKHBIX
OMOJIOTUYECKH aKTUBHBIX COeIMHEHUU. B Kypce opraHuueckoil XUMHUHU
NOJIy4alOT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro
0o0pa3oBaHusl TMEPBOHAYAIbHBIE TMPEJICTABICHUS O XHUMHUYECKOW CBS3H,
KJIacCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
WX CTPOEHUS, O XUMUYECKON peaKIuu.



ITonq HOBBIM yriioM 3peHHs] B TIpeaMmeTe «XuMus» 0a30BOTO YpOBHS
paccMaTpuBaeTCsd W3YUYCHHBIM Ha YPOBHE OCHOBHOT'O 0O0IIEro 0oOpa3oBaHMS
TEOPETUYECKUM Marepuall M (PAKTOJIOTUUECKUE CBEJICHUSI O BEIIECTBAX M
XUMHUYECKOH peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOmmas u HeopraHndeckas
XUMUSD) 00YyUJaIOmMUMCS TPEAOCTABISIECTCS BO3MOXKHOCTh OCO3HATH 3HAYCHHE
MEPUOANYCCKOTO0 3aKOHA ¢ OOIIETCOPETUYSCKUX M  METOJI0JIOTHYSCKUX
MO3UIIMH,

ry0oke TMOHSATh HMCTOPUYECKOE HM3MEHEHHE (YHKIMA STOro 3akoHa — OT
000011a0111el 10 00BSACHAIOIIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O Ba)XKHEHMIIMX BEIIECTBaX, HX COCTaBe,
CTPOEHHUH, CBOMCTBAX U NPUMEHEHUH, a TAKKE O XUMUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX IPOTEKaHUs NOmoJHsgeTcsA B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAMU COJEP)KAHMS, HMEIOIIUMH KyJIbTYPOJIOTHYECKUI U
NPUKIJIATHON XapakTep. DTH 3HaAHUs CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U
XUMHUH C JAPYTMMH HAayKaMH, pPacKpbIBalOT €€ pojb B IO3HABATEIBHOM U
IPAKTUYECKONM  JI€ATEbHOCTH  YE€JOBEKa, CIOCOOCTBYIOT  BOCHHUTAHHIO
yBOXEHHUA K TMPOIECCy TBOpPUECTBA B OOJACTH TEOPUU M TMPAKTUYECKUX
OPWIOKEHUH  XWMHHM, [IOMOTalOT  BBIIYCKHUKY OpPHUEHTHUPOBATBCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHUYECKA OCMBICTUBATh MH(MOPMAIUIO U MPUMEHATh €€ NJisi MOMOJIHEHUS
3HAHWM, pelIeHus MHTEJUIEKTYaJIbHbIX U AKCIIEPUMEHTAIIbHBIX
UCCIIEZIOBATEIbCKUX 3alad. B 1emom coxaepkaHue y4yeOHOro mpeamera
«XuMus» JAHHOTO YPOBHS M3yYEHUsS OPUEHTHPOBAHO Ha (popMupoBaHHE Yy
oOyyJaronmxcsi MUPOBO33PEHUECKOW OCHOBBI JJIsi MOHUMaHUs (puiiocoPpckux
U7eH, TAKMX KaK: MaTepUAIbHOE €JMHCTBO HEOPraHUYECKOT0 U OPraHUYECKOTO
MUpa, OOYCJIOBJIEHHOCTh CBOMCTB BELIECTB HMX COCTaBOM U CTPOEHUEM,
NIO3HABAEMOCTh NPHUPOJHBIX SBJICHUH NYTEM SKCIEPUMEHTA M PELICHUS
MPOTUBOPEUHI MEXIAY HOBBIMU (haKTaMH U TEOPETHUECKUMU MPEATOCHIIKAMU,
OCO3HAHHME POJIM XUMHUU B PEIICHUU HKOJIOTMYECKHUX MpoOiieM, a Takxke
npo0eM cOEpeKEeHUsI IHEPreTUYECKUX PECYPCOB, CBIPbs, CO3JaHMS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mnnaHe pemieHus 3amad  BOCHUTAHMS, Pa3BUTHS WM COLMAIM3ALUN
oOy4Jaromuxcs MPUHATHIE MPOrpaMMON MO XUMHH MOJXOJbl K ONPEACIICHUIO
COJIEp)KaHUSI W TOCTPOCHHUS MpeaMeTa MpeaycMaTpuBaioT (HOopMUpOBaHHE
YHUBEPCAIbHBIX YYEOHBIX JEHCTBUM, HUMEOIUX 0a30BO€ 3HAYECHHUE IS
pa3IMYHBIX BUIOB JESATENHOCTH: pEIICHUs MNpo0sieM, TOWCKA, aHalIu3a U
00paboTkn  uHGOPMAIMK, HEOOXOAWMBIX IS NPUOOPETEHUS  ONBITA
PAKTUYECKON M HCCIEAOBATENIbCKON NEATETbHOCTH, 3aHUMAIOIIE Ba)KHOE
MECTO B IO3HAHUU XUMHH.



B mpakTtuke mpenopaBaHus XMMHUHM KaK Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs, TaK W Ha YPOBHE CpelHero oO0miero oOpa3oBaHUs, IPH
OTIPENICTICHUH COJEPKATEIBbHON XapaKTEPUCTUKU LieJIed U3YUYeHUs MpeaMeTa
HaIpaBJICHUEM TIEPBOCTEIICHHOM 3HAYUMOCTH TPAJAUIMOHHO TMPU3HAETCS
dbopMHpOBaHHE OCHOB XWMHUYECKOW HAYKHM KaKk O0JaCcTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTHUYECKON [ESITEIbHOCTH YEJIOBE€KAa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOW TOYKHU 3PEHUSI TaKOU
MOAXOJ, K OMNpENETCHUI0 I1IeJied HW3yYeHHs] TpeaMeTa SBISETCS BIIOJIHE
OMpaBJAaHHBIM.

CorymacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IEISIMU  W3YYCHUS
nmpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBHsItOTCS:

* (QopMHpOBaHHE CHCTEMbl XHMHYCCKMX 3HAHMM KaK BaKHEHIICH
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE
KOTOPOM JIeXaT KIOYEBbIE MOHATHS, (yHIaMEHTalbHbIE 3aKOHBI U
TEOPUH XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHWE W ITOHUMaHHUE
CYIIHOCTH JOCTYIHBIX 00O0OIIEHUI MUPOBO33PEHUECKOIO XapakTepa,
03HAKOMJICHUE C MCTOPHUEH MX Pa3BUTHS M CTAHOBIICHUS;

* (opMHUpOBaHHE U pa3BUTHE TMPEJCTABICHUNH O HAYYHBIX METOJax
MO3HAHUS BEMICCTB W XWMHUYCCKHX pPEAKIUH, HEOOXOAMMBIX IS
NpUOOPETeHUSI YMEHUW OpPUEHTHUPOBAThCS B MHUpPE BEIIECTB U
XUMUYECKUX SIBJICHHUH, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUIECKON U
TIOBCEHCBHOM JKU3HU;

* pa3BUTHE YMCHUW W CIOCOOOB JCATEIBHOCTH, CBS3aHHBIX C
HAOIOICHHEM ¥ OOBSICHEHHEM  XHUMHYECKOTO  DKCIIEPUMEHTA,
coOJIF0ICHUEM TTPaBIT 0€30TIaCHOTO OOPAIIICHHS C BEIIECTBAMH.

Hapsimy ¢ aTuMm, coaepikaTenbHash XapaKTepUCTHKA TIICJIeW M 3ajad
W3Y4YEeHUS TIPEeIMETa B MPOTpaMMe M0 XMUMHH YTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBHM C HOBBIMH MPHOPUTETAMHU B CHUCTEME CPEIHEro OOIIero
oOpazoBanus. CeroiHs B MpenojaBaHuy XUMHUH B OOJIbIICH CTENEeHU OTAAETCs
MPEANMOYTCHUE  MPAKTUYECKOW  KOMIIOHGHTE  COJIep)KaHHWS  OOydceHUS,
OPUEHTHUPOBAaHHOM Ha MOJArOTOBKY BBIMYCKHUKA 0011€00pa30BaTeIbHON
OpraHu3allid, BIAJCIONIETO0 HE HAO0OpoM 3HaHMHA, a (YHKIMOHATLHOMN
IrPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMH aKTUBHOTO MOJy4YCHUS
3HAHMA ¥ TIPUMEHEHUS WX B peajbHOW >KM3HU IS PEIICHHS TPAKTHYCCKUX
3a/1ay.

B cBs3M ¢ 3TUM NpU U3YYCHUHU TpEeaAMETa «XHUMHS» TOMHUHUPYIOIICE
3HAaYEHWE MPUOOPETAIOT TAKKUE IIETH U 3a]1a4H, KaK:

amantanus oOydJaroumxcss K YCJIOBHUSIM JIMHAMHUYHO Pa3BUBAIOLIETOCA
Mupa, (QopMUpOBaHHE HHTEIJIEKTYalbHO PAa3BUTOM JMYHOCTH, TOTOBOM K



caMOOOpa30BaHUIO,  COTPYAHUYECCTBY,  CAMOCTOSTCIBHOMY  IPUHSITHIO
IPAMOTHBIX PEIICHUNW B KOHKPETHBIX >KU3HEHHBIX CHUTYAIUsX, CBA3aHHBIX C
BEII[ECTBAMH U UX TIPUMCHCHHUEM;

dbopmupoBaHHEe Yy OOYYaIOIIMUXCS KIIOYEBBIX HAaBBIKOB (KITIOYEBBIX
KOMITETCHIIN), UMEIOIINX YHHUBEPCATHLHOE 3HAYCHHE IS Pa3IMYHBIX BHUIOB
NCATCIbHOCTH: pEIICHUs MpoOieM, IIOMCKa, aHaau3a MU 00paboTKu
nHpopMau, HEOOXOJUMBIX [IJIi TMPUOOPETEHUS OIbITa JESITEIHHOCTH,
KOTOpas 3aHUMAET BaXKHOEC MECTO B IMO3HAHMM XWMHH, & TAK)KE JUISI OLICHKH C
MO3UIIUNA DKOJOTHYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U
XUMUYECKUX TPOIIECCOB HA OPTaHU3M UYEIOBEKa U IPUPOIHYIO CPEy;

pa3BUTHE  TIO3HABATEIHHBIX  HMHTEPECOB,  HWHTEIUICKTYabHBIX |
TBOPYECKUX CHOCOOHOCTEW OOyYaromMXcs: CHOCOOHOCTH CaMOCTOSATEIBHO
npuoOpeTaTh HOBBIE 3HAHMS IO XHMHUM B COOTBETCTBUM C >KU3HEHHBIMU
MOTPEOHOCTSIMU, UCIIOJIb30BaTh COBPEMEHHBIC MH(POPMAITMOHHBIC TEXHOJIOTHH
JUIST TIONCKAa W aHalu3a Y4eOHOW U Hay4YHO-TIOMYJSIpHOW HWH(OpPMAIHH
XUMHUYECKOTO COJICPKAHUS;

dbopMupoBaHHE€ W Ppa3BUTHE Y OOYYaIOIIUXCS aCCOIMAaTHBHOTO |
JIOTUYECKOTO MBIIUICHUS, HAOJIOAATeIbHOCTH, COOPaHHOCTH, AKKYypaTHOCTH,
KOTOpbIE OCOOEGHHO HEOOXOJWMBI, B YAaCTHOCTH, NPH IUTAHUPOBAHUHU M
MIPOBEICHUH XUMHUYECKOTO IKCIIEPUMECHTA;

BOCIIUTAaHWE Yy oOydarommuxcss yOeKIEHHOCTH B TyMaHUCTHYECKOM
HAIMPaBJICHHOCTU XUMHH, €€ BaXKHON POJIM B PEIICHUM TIOOATBHBIX MPOoOIeM
palMOHAIBHOTO  TIPUPOJIOIOJIB30BAHUS,  IOMOJHCHHUS  DHEPTEeTUYCCKUX
PECYpPCOB U COXpaHCHUS MPUPOTHOTO PABHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH
OEpeXHOTO OTHOIIEHUS K TPHUPOAE H CBOEMY 3J0POBBIO, a TaKXKe
MPUOOPETCHHST ONMBITA HMCIOJB30BAHUS TMOJTYUYEHHBIX 3HAHWUW MJI TPUHATHS
I'PaMOTHBIX PEIICHUM B CUTYallUsSX, CBA3AHHBIX C XUMHUUYECKUMU SIBICHUSMHU.

B ydeOHOM miaHe cpenHero oOmiero oOpa3oBaHUsS NPEAMET «XUMUS»
0a30BOr0 ypOBHS BXOJIUT B COCTaB NpenMeTHoW obOnactu «EctecTBeHHO-
HAy4YHbIE TIPEIMETHI».

OO6miee 4uCIIO YacoB, OTBEAEHHBIX I WM3YUYCHHS XUMHH, Ha 0a30BOM
YpPOBHE cpeaHero oduiero oopazoBaHusi, coctapiseT 68 yacos: B 10 kiacce —
34 yaca (1 yac B Hepento), B 11 knacce — 34 yaca (1 gac B Hegento).

COAEPXAHHUE
OBYYEHMNA10 KJIACC

OPI'TAHUYECKASA XUMUSA



Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUU

[IpeqmMeT opranuyeckor XHUMHUH: €€ BO3HUKHOBEHUE, PAa3BUTHE U
3HAYEHHUE B IMOJIyYYCHUM HOBBIX BEILIECTB M MarepuanoB. Teopus CTPOEHHUS
opranuyeckux coenuHeHut A. M. bytiepoBa, €€ OCHOBHBIE IOJOKEHUS.
CtpyktypHble (QOpMYJIbI OpraHUYECKUX BEIIECTB. [OMOJIOTHSA, H30MEpUs.
XUMHUYECKAs CBSI3b B OPraHUYECKUX COEAUHEHUSAX — OJWHAPHBIE U KpaTHBIC
CBSI3HU.

[IpencraBnenne 0  Kiaccu(UKAIMM  OPraHUYECKUX  BEIIECTB.
HoMenknaTtypa ~ opraHmdyeckux  COEJUHEHMM  (cHUCTeMaThyeckas) |
TPUBHUAJIbHBIE HA3BAHUSA BAXKHEHIIMX MPEACTABUTEIECH KJIACCOB OPraHUYECKUX
BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YE€HHUsl BEIECTB U WX IMPEBPAIICHUIN:
O3HAKOMJIEHHE C 00pasllaMH OpraHMYEeCKUX BEIIECTB M MaTepHalaMH Ha HUX
OCHOBE, MOJICTUPOBAHHUE MOJIEKYJ OPTraHMYECKUX BEIIECTB, HAOJIOJACHUE U
ONMCAHUE JEMOHCTPAIMOHHBIX ONBITOB MO NPEBPAIICHUIO OPraHUYECKHUX
BEIIECTB MPU HarpeBaHuu (TIaBjieHUe, OOyTIUBaHNUE U TOPEHNE).

YraeBoaopoanbl

AJIKaHBI: COCTaB M CTPOCHHE, FOMOJIOTMYECKHI psAn. MeTaH m 3TaH —
MPOCTEHIINE TPEACTABUTENIN alIKaHOB: (DU3WYECKUE U XMMHUYECKHE CBOMCTBA
(peakuuu 3aMenieHus W TOPEHUs), HaXOXKJEHHWE B NPUPOJIE, MOJy4YeHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTHUECKUI psii. DTUIIEH U MPOIUIIEH
— MPOCTEUIINE MPEJACTABUTENIN AIKEHOB: (DU3NUYECKUE U XUMUYECKHE CBOMCTRA
(peakuuu TUAPUPOBAHUSA, TAJOTCHUPOBAHUS, THUAPATAIMU, OKUCICHUS W
MOJIMMEPU3ALINH ), TIOJIyYEHUE U IPUMEHEHUE.

Ankanuensl: OytanueH-1,3 u metunOyTtaauen-1,3: ctpoeHue, BaxHEHIIHE
XUMUYECKUE CBONCTBaA (peakuus MOJINMEPHU3ALIIH). [Tonyuenue
CUHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUMA PSI.
Aneruien

— TPOCTEUIIUN TPENCTaBUTENb aJKUHOB: COCTaB, CTPOCHUE, (HU3UYECKUE U
XAMHUYECKHE  CBOWCTBAa  (peakUuMd  TUIPUPOBAHMS, TaJOTCHUPOBAHUS,
THIpaTallid, TOPCHUS ), TIOTyYeHUE U IPUMCHCHHE.

Apensbl. benson: coctas, crpoeHue, GU3HIECKUE U XUMAYECKHE CBOMCTBA
(peakuuy TaJOTEHUPOBAHWS WM HUTPOBAHWA), TOJyYEHHE W TPHUMEHEHHE.
Tonyon: cocmas, cmpoenue, ¢usuyeckue u Xumuieckue ceorcmea (peaxyuu
2aN02eHUPOBANUSL U HUMPOBAHUS), NONyYeHue U npumeHenue. TOKCUYHOCTD

aApCHOB. I'eneTuyeckasi CBSI3b MCKAY YIJIICBOAOPOJaMHU, NPUHAJICKAIIUMU K
Pa3JIMYHBIM KJIaCCaM.



IIpuponHble UCTOYHUKH YTIE€BOAOPOAOB. [IpupoaHbIN ra3 M IMOIyTHBIE
HedTsHbIe Ta3pl. Hed1h 1 €€ npoucxoxaerue. Criocodbl nepepadboTku HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUN, KaTaTUTHUYECKui), nupoius. IIpoayKTel
nepepaboTku HePTH, UX NPUMEHEHHE B MPOMBIIUJICHHOCTH U B OBITY.
KameHHbI yroJib ¥ IPOAYKTHI €r0 MepepadoTKU.

OKCHEepUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HMX IMPEBpPALICHUM:
O3HaKOMJIEHUE ¢ 00pa3llaMy MJIACTMAcCC, KayuyKOB U PE3UHBI, KOJJIEKLIUU
«Hedptb» u  «VYromp», MOJEIUPOBAHUE MOJIEKYJ] YIJIEBOIOPOAOB U
raJIoreHONPOU3BOJHBIX, NPOBEICHUE MNPAKTUYECKON paboThl: MOIyYEHUE
ATUJICHAN U3YyYEHHUE €r0 CBOMCTB.

Pacuérnslie 3anaumn.

BbluncieHuss mo ypaBHEHMIO XMMHYECKOW peakuuu (Macchl, o0bEMma,
KOJIMYECTBA MCXOJHOI'O BEIIECTBA WM IPOAYKTAa PEAKLMHU IO HU3BECTHBIM
macce, 00bEMy, KOJMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WMJIU MPOAYKTOB
peakiun).

Kuciiopoacoaep:kamue opranu4eckue coe{uHeHUs

IIpenenpHble OJHOATOMHBIE CHUPTBL. METaHOI M ITAHOI: CTPOEHHE,
¢uznyecKkue U XMMHYECKHE CBOMCTBa (peakUuu C aKTUBHBIMH METaJUIaAMH,
rajJJor€HOBOJIOPO/IaMHU, TOPEHHE), NMpUMEHEHHE. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOMIA U 3TAHOJIA HA OPTaHU3M YEIOBEKA.

MHOroaToMHbl€ CHHPTHI. OJTWIEHIJIUKOIb W TJIMLEPUH: CTPOCHHUE,
¢usnyeckue M XUMHUYECKHE CBONCTBA (B3aMMOAEHMCTBHE CO NIETOYHBIMU
MeTallJlaMH, Ka4eCTBEHHAsl peaKlMsi Ha MHOrOaTOMHBIE cUpThl). JleiicTBue Ha
OpraHu3M 4enoBeka. [[pumenenne rmuuepruHa U STUIICHTITUKOJIS.

deHon: CTpoeHUE MOJIEKYJIBI, busnueckue 151 XUMHYECKHUE

CBOMCTBA.

ToxcuunocThb henona. [Ipumenenue denona.

Anpperunpl M kemouwvl. DopManbAETHI, AaLETAIbAETUI: CTPOEHUE,
duznyecKkre 1 XUMUYECKUE CBOMCTBA (PEaKIMKU OKUCICHHS U BOCCTAHOBIICHUS,
KaueCTBEHHbBIC PEAKIIUU), IOJIyYCHHE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeaeiabHble KapOOHOBbIE KHUCIOTHI. MypaBbHHAs U
YKCYyCHasi KHCIOTBI: CTpOeHHE, (U3NYECKUEe M XUMHUYECKHE CBONCTBA
(cBoiicTBa, 00IIKE JJIS KJIacca KUCIIOT, PEaKIUs dTEpUPUKALINN), TOTYyUYEHUE U
npumeHeHue. CTeapuHOBas M OJIGMHOBas KHUCJIOTHl KakK MpeACTaBUTEIH
BBICIIMX KapOOHOBBIX KMCIOT. MblJIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE JEHCTBUE.

Crnoxxnble 3GuUpBl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cnoxHbeIX 3¢upoB. Kupbel. ['mapomus xupoB. I[IpumeHeHue KUpPOB.
buonornueckasposb KUpOB.



VYrneBoawl: cocTtaB, KiaccupuKailus YrieBogoB (MOHO-, [JU- H
nonucaxapunabl). [moko3a — mnpocTedmuii MoHocaxapua: OCOOEHHOCTH
CTPOCHUSI MOJIEKYJIbI, (U3UYECKHE U XMMUUYECKUE CBOMCTBA (B3aMMOJICHCTBUE
¢ ruapokcugom wmeau(ll), okucieHue aMMuayHbIM PacTBOPOM OKCHJA
cepebpa(l), BoccraHoBIeHHE, OPOKEHUE TJIIOKO3bI), HAXOXKJICHUE B MPHUPOJE,
npuMeHeHue, Ounonoruyeckass poiab. dDorocuHTe3. DpykTo3a Kak H30MEp
TJIFOKO3BI.

Kpaxman u nemnronosa kak npupoaHsie noauMepsl. CTpoeHne Kpaxmania
U LeJUT01036l. DU3nyeckne U XMMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUsI C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJIbl M3Yy4YECHUSl BEUIECTB W UX MPEBpAICHUI:
MIPOBE/ICHNE, HAOMIOACHUE U OMUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OJIHOATOMHBIX CIIUPTOB (OKHCIIEHHUE dTaHOJIa
okcusioM Mmeau(Il)), MHOroaTOMHBIX CIIUPTOB (B3aUMOJICHCTBHE TIUIIEPUHA C
ruapokcugom menu(ll)), ampaerugoB (OKUCIEHHUE aMMHUAYHBIM PACTBOPOM
okcuga cepebpa(l) m rumpoxcumom memm(Il), B3ammopeiicTBue Kpaxmana C
MOJIOM), TPOBEJCHUE MPAKTUYECKON pabOThI: CBOMCTBAa PacTBOpPa YKCYCHOM
KHUCJIOTHI.

PacuérHble 3anaun.

Boruncienuss mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMU IO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WU MPOAYKTOB
peakiun).

A3oTcoziepxane OpraHnyecKue COeIMHEHUSL.

AMHWHOKHUCIIOTHI ~ Kak  aM(OTepHble  OPraHUYECKUE  COCIUHCHUSI.
dusznyecKkue U XMMUYECKUE CBOMCTBA aMHUHOKHUCIOT (Ha MPUMEPE TIIUIMHA).
buonorundeckoe 3HaueHUEe aMUHOKHUCIOT. [lenTu b

benku kak nmpupoaHbie BRICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAS U TPETHUYHAS CTPYKTypa OEIKOB. XMMHUYECKHE CBOWMCTBa OEIKOB:
TUAPOJIU3, ICHATypallusl, KAYeCTBEHHBIC PEaKIIUU Ha OCIIKH.

OKCIEepUMEHTAIbHBIE METOJIbl M3Y4YEHUsl BEIECTB M UX MNpPEeBpalllCHUM:
HAOJIIOICHUE U ONMHUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpAIHs OCIKOB
MIPY HAarpEBaHUH, IBETHBIC PEAKIIUN OCITKOB.

BricokoMoJIeKyJISIpHBbIE COCAUHECHUSA

OCHOBHbIE TOHSTUSA XHMHHU BBICOKOMOJIEKYJISIDHBIX ~ COEIUHEHMIL:
MOHOMEp, NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPHU3ALNUH, CPEIHSSA
MoJsiekyJsipHass macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN — MOJIMMEPU3ALIUS U MTOTUKOH ICHCAITHSI.



OKCIEpUMEHTAIBHBIE METO/Jbl M3YYEHUS BELIECTB U UX IPEBPALLECHMI:
O3HaKOMJIEHWE C 0Opa3liaMyd MPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peaﬂmam/m MCKIIPCAMCTHBIX CBsI3EH IIpu HU3Y4YCHHUH opraHqucxoﬁ
XUMHHU B

10 kmacce ocCymIeCTBISICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
Hay4YHBIX MMOHATHH, TaK U MOHSITHH, SBJISIONIUXCS CUCTEMHBIMU ISl OT/ICIIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmme ecTeCTBEeHHO-HAyYHbBIE TIOHATHS: SIBJICHUE, HAy4YHBIA (DaKT,
TUIIOTE3a, 3aKOH, TEOPHs, aHallu3, CUHTE3, KiIacCcH(UKamus, MepruoUIHOCTD,
HaOJII0/IeHUEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHHUE.

dusnka: wMaTepus, DSHEPrHs, Macca, aroM, DOJEeKTPOH, MOJeKyJa,
DHEPreTUYECKUM YpPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHHE
BEIECTBA, ((PU3NICCKUEC BETNIMHBI U SUHUIBI KX U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, oOMEH BEUIECTB B OpraHU3Me,
dboToCcHHTE3, OMOJIOTHYECKN aKTHUBHBIC BemiecTBa (OCNKH, YTIIEBOIBI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MuHEpayibl, TOpPHBIC TMOPOIbI, TOJIE3HbIE HCKOMAEMBbIE,
TOIUJIMBO, PECYPCHI.

TexHoJOTUs: THINEBBIE MPOAYKTH, OCHOBBI PAIMOHAILHOIO ITHTAHUS,
MOIOIIHE CPEICTBA, JEKAPCTBEHHBIC H KOCMETHUECKHE MpenapaThl, MaTePHaIbI
13 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPI'TAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMHUU

XUMUYECKUN 3JIeMEeHT. AToM. flnapo aroma, HM30TONmBI. DJIEKTPOHHAS
o0osiouka. DHEpreTUYecKue ypoBHH, MOyPOBHH. ATOMHBIE OpOUTamy, s-, p-,
d- anementbl. OCOOEHHOCTH pacmlpeerIeHus] 3JIEKTPOHOB MO OpOUTaIsiM B
aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIIEKTPOHHAS KOHPUTYpaIus
aTOMOB.

Ilepuonnueckuin 3akoH u llepmogumueckas cucremMa XUMHYECKHX
sanementoB JI. WM. MenaeneeBa. CBs3pb NEPUOAUYECKOTO 3aKOHA U
[Tepuoguueckont cucrtembl XuUMHUecKux siemeHTtoB JI. M. MeHnneneeBa ¢
COBPEMEHHOW TEOpPUEH CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSA
CBOMCTB XMMUUYECKUX DBJIEMEHTOB U 00pa3yeMbIX MMM MPOCTHIX U CIOKHBIX



BEILIECTB MO TpyIIlaM M MepHoJilaM. 3HAYE€HUE MEPHOJIUYECKOr0 3aKOHA B
Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XHMMHYECKas CBSI3b. BUIAbl XMMHUYECKOW CBSI3U
(KoBaJIeHTHAas HEMOJSIpHAs U MOJISIpHAs, MOHHAsI, MeTajinueckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOW XUMHUYECKON CBA3M (OOMEHHBIH U JOHOPHO-
akuenTopHslil). BogopoaHas cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIDHOTO CTPOEHUS. 3aKOH
IOCTOSIHCTBA  COCTaBa  BELIECTBA. [WUIBI KPUCTAUIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMUECKON PEIIETKHU.

[lonsiTue o0 gucnepcHbIX cucTeMax. VICTMHHBIE U KOJUIOMAHbBIE
pPacTBOPBI.

MaccoBas [0 BelllecTBa B pacTBOPE.

Knaccudukanus  Heopranmueckux — coequHeHuid.  Homenkmartypa
HEOPraHMYECKUX BEHIECTB. |'€HETHMYECKasl CBSI3b HEOPTaHMYECKHUX BELIECTB,
MPUHAJJICKANTUX K PA3TUYHBIM KJlaccaMm.

Xumudeckas peaknus. Knaccudukanuss XUMHYECKUX pEakIuil B
HEOPraHMYECKOM U OPraHUYECKON XMMHUHU. 3aKOH COXPAaHEHUSI MACChI BEILECTB,
3aKOH COXPAHEHUS U MIPEBPAICHUS SHEPTUU NTPU XUMUUYECKUX PEaAKIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iIUYHbBIX (HaKTOPOB.
OOpatumMble peakiuu. XUMHUYecKoe paBHoBecue. DaKTOPHI, BIMSIONIUE HA
COCTOsIHME XuMu4yeckoro paBHoBecus. [Ipunnun Jle [Hlarense.

OnekTponutuueckas aucconuanus. CuibHbIE W CJIa0ble 3JEKTPOIUTHI.
CpenaBoIHBIX PaCTBOPOB BEIIECTB: KUCTAsA, HEUTpaIbHAas, METOYHAas.

OKUCANTETbHO-BOCCTAHOBUTEIIHHBIE PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJIbl M3Yy4Y€HUsl BEIIECTB U WX MNpPEBpalllCHUN:
nemoHcTpanusa tadnun «llepuoguyeckas cucreMa XUMHUYECKHUX AJIEMEHTOB /I.
N. MenneneeBa», HW3y4YeHHE MOJECIEN  KPUCTAJUIMUYECKUX  PELIETOK,
HaOJIIOJICHUE W ONUCAHHWE JIEMOHCTPAIMOHHBIX M JIa0OPATOPHBIX OIBITOB
(pa3noxkeHue TEpOKCHIA BOAOpPOAA B  MPUCYTCTBUU  KaTalau3aropa,
ONpENENICHHE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAIBHOTO
WHJUKATOpa, peaKIMd UOHHOTO OOMeHa), MPOBEECHUE MPAKTUUYECKOW pabOThI
«BrnusHMe pa3nMYHBIX (AKTOPOB HA CKOPOCTh XMMUYECKOU PEaKIum.

Pacuérnble 3amaun.

Pacuérel 10 ypaBHEHMSIM XHMHUYECKUX pEaKIuil, B TOM YHCJIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCTIOJIH30BAHUEM MOHATUS «MacCOBas
JIOJISI BEIIIECTBAY.

Heoprannuyeckasi XuMus

Hemerannel. Ilonoxenne HemeramioB B Ilepuomnueckoit cucreme
xuMuueckux snemeHnToB J[. 1. MenneneeBa u 0COOEHHOCTH CTPOCHHSI aTOMOB.



@u3nuecKue CBOWCTBA HEMETAIOB. AJUIOTPONHUS HEMETAIIOB (HA MpUMeEpe
KHCJIOpoa, cepbl, hocdopa u yriepoaa).

XUMUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEPBHI,
azora, ¢ocdopa, yriepoga U KpPEMHHsS) U HUX COCAUHEHUU (OKCHUIIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCTIOT, BOAOPOAHBIX COCAMHEHU ).

[IprumeHeHne BaXXKHEUIINX HEMETAIJIOB U UX COEUHECHUU.

Meramnel.  Ilonoxenune wmeraoB B llepuoamueckoi  cucreme
xumuueckux osnmeMmeHToB J[. M. MenneneeBa. OCOOCHHOCTH CTPOSHUS
AJIEKTPOHHBIX 000JI0YeK aToMOB MeTayuioB. OOmue (u3nyeckue CBONCTBA
MeTaioB. CrutaBpl METAIOB.  DJIEKTPOXMMHUYECKHM psii  HAIPSKEHUM
METAaJJIOB.

XUMHUUYECKHE CBOMCTBA BAXKHEUIITUX METAUIOB (HATPHUM, Kallui, KalIbIIUM,
MarHui, aJlOMUHUHI, IIUHK, XPOM, KEeJe€30, ME/Ib) U UX COCTUHEHU.

O61ue cnocoOb!l moayyeHus: MeTauioB. [IpuMenenre MeTanioB B ObITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METO/Ibl M3YUYE€HUS BEIIECTB M HUX MPEBPAIICHUM:
M3y4YeHHE KOJUIEKIINU « MeTallibl U CIUIaBbl», 00Pa3I[0B HEMETAIOB, PEIICHUE
AKCTICPUMEHTAJIbHBIX 3a7a4, HAOII0ICHUE W ONMHMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aMMOJEUCTBUE THUJPOKCHAA  ATIOMHUHHUSA C
pacTBOpaMH KHUCJIOT M WIEJIOYEH, Ka4YEeCTBCHHBIE PEAKIMM HAa KAaTHUOHBI
METaJJIOB).

PacuétHbie 3amaumn.

Pacuérbl Macchl BenjecTBa Uin 00bEMa ra3oB [0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM 00bEMY OJTHOTO M3 yUACTBYIOIIMX B PEAKI[MU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pPEAKIMH, €CIIU
OJTHO M3 BEILIECTB UMEET MPUMECH.

XuMHuS U )KU3Hb

Ponp xumum B OOECHEUEHWH DKOJIOTMYECKOW, HSHEPreTHYEeCKOW U
NUIIEeBON 0€30MacHOCTH, Pa3BUTHH MEAUIMHBI. [[OHATHE O HAYYHBIX METOAax
MO3HAHUSBEIIECTB U XUMUYECKHUX PEaKIIHA.

[IpencraBiaenuss o6 OOUIMX HAy4YHbIX MPUHIMUNAX [POMBIIIJIEHHOIO
HOJTyYeHUS BaXKHEUILINX BEILECTB.

YenoBek B MHUpPE BEIIECTB M MAaTEPHAIIOB: BaKHEHUIINE CTPOUTEIHHBIC
MaTepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPackd, CTEKJIO, KepamHKa,
MaTepuaiabl AN OJEKTPOHUKM, HAHOMAaTepuasbl, OpraHu4Yeckue U
MUHepajbHbIE Y100pEHHUS.

XuMusi 1 3A0pOBbE YETIOBEKA: MPaBUJIa MCIIOIH30BAHUS JIEKApPCTBEHHBIX
mpemnapaToB, TIpaBuia O€30MacHOTO HWCHOJB30BaHUS MPENapaToB OBITOBOU
XVUMHUB ITOBCETHEBHON KU3HU.



MexnpeaMeTHbIE CBA3H.

Peanuzanmst MeXnpeaMeTHBIX CBsi3ed TMPU  U3YYEHHH OOIIed |
HEOpraHnveckorl xumuu B 11 Kiacce ocyliecTBIsIeTCS 4epe3 MCIOJIb30BAHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHM, TaK M TOHSTHH, SBISIOUIUXCS
CHUCTEMHBIMU JIJISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTecTBEHHO-HAy4YHbIC TMOHSATHSA: HAY4YHBIM (akT, THUIOTE3a,
3aKOH, TEOpHs, aHallu3, CHUHTE3, KiacCUpUKAIMs, MEePUOIUIHOCTD,
Ha0JII0/IeHKE, SKCIIEPUMEHT, MOJIEIMPOBAaHNE, U3MEPEHHUE, SBIICHUE.

dusnka: mMaTepus, SHEPTHs, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOI, pPaJuOaKTUBHOCTh, MOJEKYJa, HHEPreTUUYECKU YPOBEHbD,
BEIIIECTBO, TeJI0, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, (HU3UUYCCKHE
BEJIMYMHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorusi: knetka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

I'eorpadus: mMuHEpasibl, TOpHBIC TOPOJbI, TIOJIE3HBIE HCKOIAeMBbIE,
TOIUTMBO, PECYPCHI.

TexHonorus: XUMHUYCCKas IMPOMBIINIJICHHOCTD, MCTAJLIIYPIrus,
IMPpOU3BOACTBO CTPOUTCIIBHBIX MaTCpUaJIOB, CEIBCKOXO03SMCTBEHHOE
IIpOn3BOACTBO, ImumeBas IIPOMBINIJICHHOCTD, q)apMaL[eBTI/I‘IGCKaH
MIPOMBINIJIICHHOCTD, IIPOU3BOACTBO KOCMCTHUYCCKHUX IIPCIIApaTOB, IIPOU3BOJACTBO
KOHCTPYKIHNOHHBIX MaTCpuaiosB, QJICKTPpOHHAsA IMPOMBIINIJICHHOCTD,
HAHOTCXHOJIOTHH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHIS ITPOI'PAMMBI 110
XUMHNHNHA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
oOyyYaroImMUMHUCs MPOrpaMM cCpeaHero oomiero obpazoBaHusi (JTMYHOCTHBIM,
METalpeMETHBIM M HIpeAMETHbIM). HaydHO-MeToauuecko OCHOBOM IS
pa3pabOTKN TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMM CPEIHETO
oO1ero 00pa3oBaHus SBJISETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/I.

B cooTBEeTCTBHM C CHCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpEAMETa «XUMHUSD» HAa YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHus BbIJIEJIECHBI CIEAYIONIUE COCTABIISIONIHUE:

OCO3HAaHHE O0YYAIOIIMMUCA POCCUICKONW TPaKIaHCKON HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTPEICIICHHIO;

HAJIM4YKUe MOTUBAIIUU K 00YUYEHUIO;



LIEJICHAIIPABICHHOE Ppa3BUTHE BHYTPEHHUX YOEKICHMH JMYHOCTH Ha
OCHOBE KIIIOUEBBIX ILIEHHOCTEW M HCTOPUYECKUX Tpaauluil 0a30BOW Hayku
XAUMHH;

TOTOBHOCTh U CHOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCA B CBOEH
NESTENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMU ~ YCTaHOBKamH,  NPUCYIIUMH
LIEJIOCTHOM CUCTEME XMMUYECKOT0 00pa30BaHMUs;

HAJIMYUE TPABOCO3HAHUS HKOJOTMUYECKON KyJNbTypbl W CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KM3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHUS MpeaMeTa « XUMUsS» AOCTUTAIOTCS B
€IMHCTBE y4e€OHOW M BOCHMUTATEIBHOW JESATENBHOCTH B COOTBETCTBUU C
I'YMaHUCTHUYECKUMH, COLIMOKYJIbTYPHBIMH, IyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU M HJIeaJJaMU POCCUNCKOr0 IPaKJaHCKOr0 00IECTBA, TPUHATHIMU
B oOIlecTBE HOpPMaMHU U MpaBUJaMH IOBEACHMS, CIHOCOOCTBYIOIIMMU
npoleccaM CaMOMO3HAHUS, CAMOPA3BUTUSI MU HPABCTBEHHOI'O CTaHOBJICHMUS
JUYHOCTU 00YyYarOUIUXCSl.

JIM4HOCTHBIE pE3yNbTaTbl OCBOCHUS IMpeAMETa «XUMHUS» OTPAKAIOT
c(OPMUPOBAHHOCTH OIBITA MO3HABATEIIbHON W MPaKTUYECKOW NEATEIbHOCTH
oOyuaroluxcs Mo peanu3aliy NPUHATHIX B 00IIECTBE IEHHOCTEN, B TOM YHCIIe
B YaCTH:

* rpPa’JAaHCKOr0 BOCIIUTAHUS:

OCO3HaHHUS OOYYAIOIMMHUCSA CBOMX KOHCTUTYUHOHHBIX IIpaB H
00s13aHHOCTEH, yBaXKEHHUS K 3aKOHY U MPABOTIOPSJIKY;

MPEACTABJICHUSI O COIUAIBHBIX HOPMaxX M MpPaBUIaX MEKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIbHOCTH MPHU CO3JaHUU
y4eOHBIX TIPOCKTOB, PEIICHUHW Yy4eOHBIX U TO03HABATEIBHBIX  3ajad,
BBINIOJTHEHUHA XUMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY W
apryMEHTBI JIPYTUX IPU aHAJIN3€ PA3JIMYHbIX BUJOB YUeOHOU JEATEIbHOCTH;

* MATPUOTHYECKOTO BOCIIUTAHMS:

LIECHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XHMMUM,

YBOKEHHS K IPOIECCY TBOpUYECTBA B 00JIACTH TEOPHH U MPAKTUYECKOTO
MPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JTOCTUKEHUS HAYKU €CTh PE3YyJIbTAT
JUTUTEIBHBIX HAOMIOJICHUM, KPOIMOTIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB,
IIOCTOSIHHOTO TPYJa YYEHBIX U IPAKTUKOB;

MHTEpPECA U ITO3HABATEIIBHBIX MOTUBOB B MOJYYEHUU U TOCIEAYIOLIEM
aHanuze uWHGOpPMAIlUM O  TEPEOBBIX  JIOCTIDKCHHUSX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;



* JIYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO TOBEJCHNUS;

CIIOCOOHOCTH ~ OIIEHMBATh CHUTYyalldd, CBS3aHHBIE C XUMHUYECKUMH
ABJICHUSIMH, W T[PUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBAaTh CBOE MOBEJICHUE U MOCTYIIKM CBOUX TOBAPHUILIEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHME IMOCIEICTBUN 3THX
MOCTYTIKOB;

* (¢opMupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHUsl LEHHOCTEH 3I0poBOr0 M Oe30macHoro obpasza KU3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pu3nuecKkomy
U TICUXHYECKOMY 3/I0POBBIO;

coOI0IeHUsT MpaBuJl 0€30MacHOr0 OOpallleHHs C BELIECTBaMU B OBITY,
MMOBCEHEBHOM U3HU U B TPYAOBOM JAEATENBHOCTH;

NOHUMAHMS I[IEHHOCTU MPaBUJ HHAUBUIYAIBHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEICHUS B CHUTYallUAX, YTPOXKAIOMIUX 370POBBI0 M IKU3HH
JIIOJICH;

OCO3HAaHUSI  MOCIHEACTBHI W  HENPUITUS  BPEAHBIX  IPUBBIYEK
(ynotpe0bieHust ankorosisi, HAPKOTUKOB, KypEeHUs);

* TPYAOBOI0 BOCIIMTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  Yy4€OHO-UCCIIEI0BaTEIbCKON
NESTENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM M JAPYrMX BHAAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHUE B pEIICHHM NPAKTUYECKUX 3ajady
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOET0 KJacca, IIKOJIb);

MHTEpeca K MPAaKTHUYECKOMY M3YYEHHI0 TPOodeccCuil pa3imyHOro poja, B
TOM YHCJIC HA OCHOBE MPUMEHEHHSI PESIMETHBIX 3HAHUH 110 XUMUH;

yBOXEHUS K Tpydy, JIOIAM Tpyda MW pe3ylbTraraM TpPYAOBOMU

JESITEeIbHOCTH;, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYATbHON

TPaCKTOPHH
oOpazoBanusi, Oyaymieil mpodeccuu U peaau3anuu COOCTBEHHBIX YKU3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEN K XUMHUHU, HHTEPECOB
U TIOTpeOHOCTEH 00111eCTBa;

* JKOJIOTHYECKOT0 BOCTIMTAHMS:

HKOJIOTHYECKH II€JIECO00Pa3HOT0 OTHOIICHUS K MPUPOJIE, KAK UCTOUHUKY
CYIIIECTBOBAHMSI )KU3HU Ha 3eMIie;

MOHUMAaHUS TI00aTBLHOTO XapakTepa AKOJIOTHYCCKUX MPOOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOTIECCOB HA COCTOSIHUE MPUPOTHON M COIUATLHOM CPEIbI;

OCO3HAHHUS HEOOXOJMMOCTH HCIIONB30BAHUS JTOCTHIKCHUH XHMHH IS
peIIeHUsT BOPOCOB PAIMOHATILHOTO MTPUPOIOTIONIHE30BaHNUS;



AKTUBHOTO HENPUATHS JCUCTBHUM, NPUHOCIIIMX BpEH OKpPYXKaOUIEH
IPUPOIHON cpexne, YMEHHUS IPOTHO3UPOBATh HeOJIaronpusTHHIE
AKOJIOTUYECKHUE MTOCIEICTBUSA NPEANTPUHUMAEMBIX JEUCTBUM U MPEAOTBPAIIATH
ux;

HAJIMYKSL  PA3BUTOTO  DKOJIOTMYECKOTO  MBILUICHUS, 3KOJIOTHYECKOU
KYJIbTYPbI, ONbITa JESITEILHOCTH SKOJOTHMYECKOW HAMPABICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI MMM B  TIO3HABATEJIbHOM, KOMMYHHUKAaTHBHOW W
COLIMAJILHOM TIPAKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH
ujeonorunxeMohoonu;

* LEHHOCTH HAYYHOI'O IIO3HAHMS:

chOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeNU(PUKA XUMUU KaK HAyKd, OCO3HaHUS €€ poju B
bopMHpPOBaHUHU PAIMOHAIILHOI'O HAYyYHOI'O MBIIUICHUS], CO3/IaHUU LIETTOCTHOTO
MpeACTaBICHUs] 00 OKPYXKAIOIIEM MHUPE KaK O €AUHCTBE MPUPOJIBI U YeIOBEKa,
B MMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEU U PEIICHUH MPOOJIEeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B O0CO0OM 3HAYMMOCTHM XHUMHHM [UJII COBPEMEHHOM
UMBWIN3ALMK: B €€ T'YMaHHCTHYECKOW HANpPaBICHHOCTH W BaXXHOU pPOJU B
CO3/laHMM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpPbl, PEHICHUH TJIO0ATbHBIX
npo0JieM yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — ChIPhEBOM, SJHEPTrEeTUUECKOM,
MUIICBOM ¥ JKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTUA  MEIUIIMHEI,
o0OecrieueHnr YCJIOBHI YCHEIIHOTO TPyAa M JKOJOTHYECKH KOMQOPTHOM
’KM3HH Ka)KJIOTO dIEHA OOIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TOHHUMAaHUSI CYIIHOCTA METOJ0B
MO3HAHUS, HCHOJIb3YEMbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIOJIb30BATh

MOJIyJaeMbI€ 3HAHWS I aHaW3a U OOBSICHEHHS SIBICHHA OKPYKAIOIIETO
MHUpa W TPOUCXOASAIINX B HEM W3MEHEHHH, YMEHUs JellaTb 0OOCHOBaHHBIE
3aKJIFOUEHHUs Ha OCHOBE HAyYHBIX ()AaKTOB M WMEIONINXCS JAHHBIX C IEJIbI0
MOJTYYCHUS JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HMCIOJIb30BaTh XWMHUYECKHE 3HAHUS IS
pEIIeHHs TPOOJIEM B pealbHBIX KU3HEHHBIX CUTYAIUX;

WHTEpPEca K MMO3HAHWIO M UCCIIE0BATEIIbCKOM eI TeTbHOCTH;

TOTOBHOCTH H CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO W
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUWA 1O XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH;

uHTEpeca K  OCOOCHHOCTSAM  TpyJa B  pPa3IMYHBIX  cdepax
podeCCUOHATILHON JIEATEIbHOCTH.

METANPEJMETHBIE PE3YJIBTATHI



MeranpenMeTHbIe Pe3yabTaThl OCBOCHUS YUCOHOTO MpeIMeTa «XHUMHUS)
Ha YPOBHE CPEIHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYMMBbIC 11 (POPMHPOBAHHS  MHPOBO33PEHHUS  OOYYAIOIIUXCS
MEXKIUCIUTUIMHAPHBIC (MeXIIpeIMETHBIE) oOl1IeHayYHbIe TTOHSTHS,
OTpaXKAIOIIUE IETOCTHOCTh HAYYHOM KapTHUHBI MUpa U CHEU(PUKYy METOJI0B
MO3HAHUS, HUCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
DHEPrus, SBJICHUE, IMPOIECC, CUCTEMa, HAay4YHBIM (akT, MPUHIIMI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICIOBaHHE, HAOIIOJCHUE, U3MEpPEHHUE,
AKCHEPUMEHT U JPYTHe);

YHUBEpPCAIbHBIC y4ueOHbIC TeHCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC, PETYJSATUBHBIE), oOecneunBarommye (HopMupoBaHHe
(YHKIIMOHATBHON TPAaMOTHOCTH M COLIMAIBHOM KOMITETCHITMN 00yYaroImmnXcs;

CIIOCOOHOCThH oOyyJaromuxcs HCIIOJIB30BaTh

OCBOCHHEIC MEXIUCIUTUTMHAPHBIE,
MUPOBO33PEHUYECKHE 3HAHUSI W YHUBEpPCAIbHbIE Yy4yeOHbIE JCHCTBHUS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbie pe3ysibTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMHU
y4eOHBIMH  TMO3HABATEIIbHBIMM, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJjlaleHNe  YHHBEPCAJIBHBIMH  Y4eOHBIMH  TO3HABATEJIbHBIMHU
JeCTBUSIMU:

* 0a3oBble JIOTHYECKHeE el CTBHS:

CaMOCTOSITETbHO  (OpMYyJNIHpPOBaTh M AKTyaJIU3UPOBATH

po0JIeMy,BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeaeisiTh LEJIH JESTEIbHOCTH, 3aJlaBas IapaMeTpbl M KPUTEPUU MXJOCT

UCIIOJIb30BATh P OCBOEHUH 3HAHUMN MPUEMBI JJOTUYECKOTO MBIIIIJICHUS —
BBIJICTIATh XapaKTE€pPHbIC MPU3HAKU MOHSATUM U yCTAHABIMBATH MX
B3alMOCBSI3b,

WCIIOJb30BaTh COOTBETCTBYIOIIME TMOHATHUS i1 OOBSCHEHUS OTACIbHBIX
(aKTOB U SBJICHHIA;

BBHIOMpaTh OCHOBAHUS U KPUTEPHUM JJIs KiacCU(UKAIMU BEIIECTB U
XUMHYECKUX PEAKIINM;

YCTAaHABJIUBATh IPUUYMHHO-CJICACTBEHHBIE CBS3M MEXIYy H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXJeHUsl (MHIYKTHBHBIC, ICAYKTHUBHBIC, II0
AQHAJIOTHUH ), BBISIBISITH 3aKOHOMEPHOCTU M MIPOTUBOPEUHUS] B PACCMATPUBAEMBIX
SABJICHUAX, (DOPMYIUPOBATH BHIBOJIbI U 3aKJIIOUECHUS;

NPUMEHAThL B  TMpOIlECC€ TMO3HAHUSA, HCIOJb3yeMble B  XUMHH
CUMBOJIMUECKHE  (3HAKOBBIE) MOJIENM, MPeoOpa3oBBIBATh  MOJCIbHBIC



MPEACTABICHUS] — XUMHUYECKHMU 3HAK (CUMBOJI) »BJEMEHTa, XHUMUYECKas
dbopmyna, ypaBHEHHUE XMMHYECKOM peakuud — TMpU PEHIeHUH Y4eOHbIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJladu, MPUMEHSATh Ha3BaHHBIC MOJEIbHBIE
MPEACTABICHUS JJIs BBISIBIICHUS] XapaKTEPHBIX MMPU3HAKOB U3YYaE€MbIX BEILIECTB
Y XUMUYECKUX PEaKIUU.

* 0a3o0Bble HCCJIE0BATEIbCKHE 1eiICTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOI'O TIO3HAHMS BEIIECTB U XUMUYECKHUX
PEaKLHnil;

bopMmynupoBaTh LEAM W 3aJa4M  UCCIEAOBAaHMS, HCIOJIb30BaTh
MIOCTABJICHHBIC M CAMOCTOSATEIHLHO CHOPMYIMPOBAHHBIE BOMPOCH B KaueCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI U1 (POPMUPOBAHUS TUTIOTE3BI TI0 MPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIaJICTh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U TPOBEACHUS
YUYEHHUYECKUX OSKCIEPUMEHTOB, COBEPIICHCTBOBATH yMEHUs HaOmoAaTh 3a
XOJIOM MpoIecca, CaMOCTOSITENIbHO TMPOrHO3UPOBATH €ro  pe3yJibTar,
dbopmynupoBath 00OOIIEHWST W BBIBOJABI OTHOCHUTEIHHO JOCTOBEPHOCTH
PEe3yIbTAaTOB UCCIIENOBAHUS, COCTABISATE 0OOCHOBAHHBIN OTYET O MPOCITAHHON
pabore;

npuoOpeTaTb ONBIT YYEHHYECKOW HCCIEeI0OBATEIbCKOM M TMPOEKTHOMN
NEeSATENbHOCTH, MPOSIBIATh CIIOCOOHOCTh U FOTOBHOCTh K CaMOCTOSITEIbHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/ady, NPUMEHEHUIO Pa3IMYHbBIX
METOAO0B MTO3HAHMSI.

* paborta c undopmanueii:

OPUEHTHUPOBAThCS B PA3NUYHBIX HCTOYHMKAX WH(opMaiuu (HAy4HO-
NOMyJISipHasl JIMTepaTypa XUMHUYECKOTO COJEpkaHUs, CIPABOYHBIE MOCOOUS,
pecypcel MIHTepHeTa), aHaIM3UpPOBATh HUHQPOPMAIUIO PA3IUYHBIX BHUJIOB U
dopM TmpeACTaBIEHMs, KPUTHUYECKH OLEHUBATh €€ JOCTOBEPHOCTh M
HEMIPOTUBOPEYUBOCTE;

(GhopMyIUPOBATH 3aMPOCHI U MTPUMEHSATH PA3IUYHBIC METOJBI TIPH MTOUCKE
n orbope wmHPOpManuu, HEOOXOIMMOM JJIsI BBIOJHEHUS YYEeOHBIX 3adad
OTIPeIeTEHHOTO TUTIA;

PUOOPETATh OMBIT UCIIOIH30BAHNS HHPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOATENFHO BBIOMpaTh ONTUMAJbHYIO (OpMY TPEICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TaOIUIIBI, PUCYHKU U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KAa4eCTBE CPEACTBA MpH paboTe C
XUMUYECKON HH(OpMaIuen: TpPUMEHSITh MeXNpenMeTHole ((usuyeckue u
MaTeMaTH4YeCKHe) 3HAaKM M CUMBOJBI,  (Qopmyibl, abOpeBHATYpHI,
HOMEHKJIATYPY;



UCIIOJI30BaTh M TMPEOOpPa3OBBIBATh 3HAKOBO-CUMBOJUYECKUE CPEIICTBA
HaTJISITHOCTH.

OByajieHre YyHUBEPCATbHBIMUA KOMMYHHUKATHUBHBIMH J€HCTBUSIMMU:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMOil TeMbl B XOJ€ JHalIora
W/WNM JTUCKYCCHUM, BBICKA3bIBaTh WJIeH, (HOPMYIMPOBATh CBOU MPEITIOKCHUS
OTHOCHTEJIHLHO BBITOJTHEHUS TIPEIIOKCHHON 3a/1a4H;

BBICTYIIATh C MPE3CHTAIIMEH PEe3yJIbTaTOB MO3HABATEIBHON JIEATEILHOCTH,
MOJIYYEHHBIX CaMOCTOSATEIbHO WM COBMECTHO CO CBEPCTHHKAMH IpHU
BBITIOJITHCHUH XHMHYECKOTO OKCICPUMEHTa, MPAKTUYECKOH pabdoThl TI0
MCCJICIOBAHHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaau3alu yIeOHOTO MPOeKTa
u (GOpPMYITUPOBATh BBIBOJIBI MO pPE3yJbTaTaM MPOBEAEHHBIX HCCIIEIOBAHUIMA
MyTEM COTJIACOBaHUS MO3UIMN B X0/ 00CYKIEeHUSI 1 OOMEHA MHEHUSIMU.

OBJjiaieHNe YHUBEPCAJTbHBIMY PeryJsiTHBHBIMM € CTBUSIMH:

CaMOCTOATENFHO TUIAHUPOBATh U OCYIIECTBIISATH CBOIO MO3HABATEIHLHYIO
JeSATeNILHOCTh, Ompesenss e€ IeMu W 3ajJadd, KOHTPOJUPOBaTh U MO MeEpe
HEOOXOAMMOCTH KOPPEKTUPOBATh MpeajiaraéMblid alropuT™M ACHCTBUN MpHU
BBITIOJITHCHUH YYEOHBIX W HCCIEIOBATEIbCKUX 3a/lad, BHIOMpATh Hambosee
3 PeKTUBHBIN CMOCO0 WX PEIICHHS ¢ yYETOM IOJYYEHHs] HOBBIX 3HAHUM O
BEILIECTBAX U XMMUYECKUX PEAKIIUAX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH  JEATEIbHOCTH Ha OCHOBE
caMoaHaJiM3au CaMOOIIEHKH.

HPEIMETHBIE

PE3VYJIBTATBI10 KJIACC

[IpenMetHble pe3yJsibTaTbl OCBOEHHS Kypca «OpraHuyeckas

XUMUS»

OTPAKAKOT:
c(hOpMUPOBAHHOCTh  NPEACTABICHUA O  XHUMHUYECKOH
COCTaBJISIFOIIENECTECTBEHHO-HAYYHOU KAP TUHBI
MHpA, PO XMMWU BIIO3HAHUU SIBJICHUI

npupoabl, B (GOPMUPOBAHWM MBIILICHHS W KYJBTYPhl JUYHOCTH, €&
(YHKITMOHATBHON IPaMOTHOCTH, HEOOXOIUMOU IS PEIICHUS MPAKTUYECKUX
3a/1a4 U SKOJOTMYECKU OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpENIE;

BJIQJICHUE CHCTEMOM XHMHUYECKMX 3HAHWH, KOTOpas BKJIIOYAET:
OCHOBOTIOJIAraloIIKe TMOHATHA (XUMHUUYECKUH JJIEMEHT, aToOM, JJICKTPOHHAas
o0oj0uKka aTroma, MOJIEKYJa, BaJICHTHOCTh, JJIEKTPOOTPHUIIATEIBHOCT,
XUMUYECKasi CBSI3b, CTPYKTypHas (opmyna (pa3BEpHyTass M COKpallEHHAs),



MOJIb, MOJISIpHasi Macca, MOJISIpHBIM  O0BEM, YIJIEpOAHBIA  CKEJeT,
(byHKUMOHANBHAS TPYIIa, paguKai, U30MEpHs, U30MEpbl, TOMOJOTUYECKUN
ps, TOMOJIOTH, YTJIEBOAOPOABI, KUCIOPOA WU A30TCOAEPKAIIUE COCIWHEHMS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COETMHEHMS);
TEOPHUM U 3aKOHbI (TEOpUs CTPOEHUs OpraHuyeckux BemectB A. M.
byTtnepoBa, 3aKkOH COXpaHEHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHHM; MHUPOBO33PEHUYECKUE 3HAHMUS, JIEKallMe B
OCHOBE TNOHMMAaHHs IPUYMHHOCTH M CHUCTEMHOCTH XMMHUYECKHX SIBJICHH,
(akTOMIOTHUYECKUE CBEICHUS O CBOMCTBAX, COCTAaBE, MONyYEHUU U OE30MacHOM
UCTOJIb30BaHUHU BAKHEHUIINX OPraHUYECKUX BELIECTB B OBITY U MPAKTHUECKON
NEATEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITUSA
OpU ONUCAHUM COCTaBa, CTPOEHUS M NPEBPALICHUN OPraHUYECKHUX
COCJIMHCHMUI;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIIOIH30BATh XUMUYECKYIO CUMBOJIMKY JIJISI
COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHOIN)
(GopMya OpraHMYECKMX BEUIECTB W YpPaBHEHUUW XUMHUYECKUX PEaKLHUM,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHWYECKUX BEIIECTB ISl WILIFOCTPaLUU
UX XUMHYECKOTO U NMMPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUU yCTaHaBJIMBaTh IIPUHAIE)KHOCTD
W3YYEHHBIX OPraHUYECKHX BEIIECTB II0 HUX COCTaBY M CTPOCHHUIO K
onpenenéHHOMY Kiaccy/TpyIie CcOoequHEeHUuN (yriaeBOAOpObl, KUCIOpOA U
a30TCOJIEpKAIINE COETUHEHUS, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS), /1aBaTh
UM Ha3BaHus 10 cuctematuyeckor Homenkinarype (IUPAC), a taxxke
IIPUBOJIUTh TPUBHUAJIBHBIC HA3BaHUsl OTHAEJIBHBIX OPraHUYECKUX BEIIECTB
(3TUNEH, TPONMWJIEH, aleTUJIeH, JTWICHIJUKOIb, TJULEpPUH, (eHom,
(opManpaerua, amneTanpAeru, MypaBbHHAs KHCIOTa, YKCYCHas KHCIIOTa,
OJIEMHOBAsl KHCJIOTA, CTEAPUHOBAsl KHCIOTA, TIIOKO3a, (PPyKTO3a, Kpaxma,
LEJUTI0II03a, TJIUIIHH);

c(OpPMHUPOBAHHOCTh YMEHUSI OMNPENEIATh BUIbl XMMHUYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUSX (OAMHAPHBIE U KPAaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHATH IOJIOKEHUS TEOPUU CTPOCHUS
opranmveckux BemecTB A. M. BbytmepoBa mis OOBSICHEHHS 3aBHUCHUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHUS MacChl
BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHMM XapakTepu30BaThb COCTaB, CTPOCHUE,
(bU3UYECKHEe M XUMHUYCCKHE CBOMCTBA THIUYHBIX MPEICTABUTEIICH Pa3IuIHBIX
KJIACCOB OPraHMYE€CKUX BEIIECTB (METaH, 3TaH, TWICH, NMPOIUIICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H30J1, METaHOJI, 3TAHOJ, ITUJICHTJIUKOJIb,



IIIMLEPUH, (PEeHOI, aleTanbIeru1, MypaBbHHAas U YKCYCHasi KMCIIOTHI, TJIIOK03a,
KpaxMaj, UeJUII0J03a, AaMHUHOYKCYyCHas  KHUCJIOTa),  WJUIIOCTPUPOBATH
TCHETUYECKYI0 CBA3b MEXKIYy HUMH YypPaBHEHUSMH COOTBETCTBYIOIINX
XUMHUYECKUX PEAKINN C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OpMHPOBAHHOCTh yMEHUS XapaKTepU30BaTh UCTOYHUKHU
YTJIEBOJOPOJAHOTO ChIphsi (HEe(Th, MPUPOJHBINA Ta3, Yrojib), CIOCOOBI HX
nepepabOTKU U NMPAKTUYECKOE IPUMEHEHHE ITPOYKTOB I1€peEPadOTKH;

c(OpMUPOBAHHOCTh YMEHUI MPOBOAUTH BBIYUCICHHS MO XHUMHUYECKUM
ypaBHEHUAM (Maccbl, OO0OBEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WU
NPOJYKTa pEeakluu MO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTIO M3
MCXO/IHBIX BEIECTB WJIM IPOAYKTOB PEAKIIHH );

c(OpMHUPOBAHHOCTh YMEHUH BIaJE€Th CUCTEMOW 3HAHMK 00 OCHOBHBIX
METOJaX HAy4YHOTO I[IO3HAHUS, WCIOJIB3YEMbIX B XHMUU TpPU H3yUYEHUHU
BEIIECTB U XMMHMUYECKUX SIBICHUU (HAOMIOACHHE, U3MEpPEHHE, HKCIEPHUMEHT,
MOJICJIMPOBAHUE), HCIIOJIb30BATh CHCTEMHBIE XHMHUYECKUE 3HAaHUA IS
NPUHATHS PEIICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYyAIlMsX, CBS3aHHBIX C
BEIIECTBAMHU U UX IPUMEHEHHUEM;

cOpMUPOBAHHOCTh ~yMEHMH  COONIOAATh MpaBuja  MOJb30BaHUSA
XUMHUYECKON MOCYJ0oN M J1abopaTOpHBIM O0OpYyIOBaHHEM, a TaKXe IpaBHIia
oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKILUSAMU 10 BBIITIOJHEHUIO
71a00paTOPHBIX XUMHUECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHI IUIAHUPOBATH M BBHIMOJIHITH XHUMHUYECKUN
HKCIEPUMEHT (IPEeBpalleHHs] OPTaHWYEeCKUX BEIEeCTB IMpH HArpeBaHHH,
[OJyYEeHUE HTWIEHA M W3YYEHUE €ro CBOMCTB, KAuE€CTBEHHbIE peaKLUu
OpraHUYeCKUX BEIIECTB, JEHATypalus OEJNIKOB NpPU HArpeBaHHUM, I[BETHBIE
peakuuu OEJIKOB) B COOTBETCTBUM C NMPABUJIAMH TEXHUKH O€30MACHOCTH IMPHU
oOpalleHlH ¢ BEUIECTBaMU M Ja0OPATOPHBIM O0OpPYAOBAHHEM, MPEACTABIISATH
pe3ynbTaThl XMMHUYECKOTO JKCIepUMEHTa B (GopMe 3amuch ypaBHEHUU
COOTBETCTBYIOIIUX peaKUMi U (OPMYyJIHPOBATh BBIBOABI HAa OCHOBE 3THUX
pE3yNbTaTOB;

C(OPMUPOBAHHOCTh YMEHHM KPUTHYECKH aHAJIM3UPOBATH XUMUYECKYIO
UH(pOpPMAIMIO, MOJYyYaeMyl U3 pa3HbIX HCTOYHUKOB (CpeiIcTBa MacCOBOM
uHpopmaiuu, HTepHET U Apyrux);

cOPMHPOBAHHOCTh yYMEHUH  COONIONATh MpaBWJIa  HKOJOTHYECKU
1[€J1€CO00pa3HOro MOBEIEHUs B OBITY W TPYAOBOW JAESITEIIBHOCTH B LEJAX
COXPAHEHMsI CBOETO 3/10pPOBbSl U OKpY’Karollel NMPUPOIHON Cpesbl, 0CO3HABATh
OIMaCHOCTh BO3JICHCTBUS Ha >KUBbIE OPraHU3MBbI ONpPENEIEHHBIX OpPraHUYEeCKUX
BEILIECTB, HOHUMas cMbIca nokazatesns [1JIK, moscHATs Ha mpuMepax crocoObl
YMEHBIIIEHUsI W TPEAOTBPAIICHUS WX BPEAHOTO BO3JCUCTBUS HAa OPTaHU3M
YeJIOBEKa,



Wig  oOydaroluxcss € OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3/J0POBbSI:
YMEHHE NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJax I103HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUN;

JJIA CIIETIBIX M CHa0OBUASIINX OOYYaIOIIMXCS: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucteMy oOo3Hauenuii JI. bBpaiing s 3anucu
XUMHAYECKUX (HOPMYIL.

11 KJIACC

[IpenmeTHBIe pe3ylnbTaThl OCBOCHHUS Kypca «OOmas u HeopraHudeckas
XUMHUSD» OTPaKaroT:

c(hOpMUPOBAHHOCTb MPEACTABICHUN: O XUMHUYECKOW COCTaBISIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHUPA, POJIM XUMHUU B ITIO3HAHWUU SIBJICHUMU
OpupoJibl, B (OPMHUPOBAHUU MBIIUICHUS H KyJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOU JISI PEIICHUS! MPAKTUYECKUX
3a/1ad U SKOJOTHMYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJTHOM CpEAE;

BJIAJICHUE CHCTEMOW XHMHUYECKHUX 3HAHUM, KOTOpas BKIIOYAECT:
OCHOBOITOJIATAIONINE TOHATHS (XMMUYECKUHN 3JIEMEHT, aTOM, M30TOIl, S-, p-, d-
AIICKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTh, JJICKTPOOTPULIATEILHOCTh, CTENEHb OKHUCICHMS, XUMHYECKas
CBs3b (KOBaJIE€HTHAsI, MOHHAs, METAJUTMYECKas, BOJIOPOIHAS ), KpUCTAJUTMYECKAS
pem€Tka, TUIBI  XUMHUYECKUX  PEAKIMH,  PacCTBOpP,  DJIEKTPOJIMUTHI,
HEJJICKTPOJIUTHI, BJICKTPOJIUTHYECKAS JIUCCOLNALINS, OKHUCJIATEIb,
BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKON peakIiuu, XMMUYECKOEe PaBHOBECHE);
TEOPHUU U 3aKOHBI (TEOPHS JICKTPOJUTUUECKOMN JUCCOIUALINY, TIEPUOANUCCKUN
3akoH J[. WM. MenzaeneeBa, 3aKOH COXpPAaHEHHUS MacChl BEUIECTB, 3aKOH
COXpAaHEHUs W TMPEBpALICHUS SHEPTUM TMPU XUMHUYECKUX PEaKIHIX),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI A3bIK XMMHUHM, MUPOBO33PEHUYECKUE 3HAHUS,
JIeXKaIllMe B OCHOBE MOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XMUMHUUYECKHX
SABJICHUH, (PaKTOJOTMYECKUE CBEJCHUSI O CBOMCTBAx, COCTaBe, MOJyYEHUU U
0€30IacHOM HCITOJIb30BaHUN BAXKHEHIIIMX HEOPTaHUYCCKHUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATEIIbHOCTH YEJI0BEKA;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKT€pHbIE MPU3HAKU ITOHATUH,
YCTaHABIIMBaTh UX B3aUMOCBSA3b, UCIIOIb30BaTh COOTBETCTBYIOIIME MOHITHUS
IIPY ONIMCAHUKM HEOPTaHWYECKUX BELIECTB U UX IIPEBPALLECHUN;

c(OpMHPOBAHHOCTh YMEHUI HCIOJIb30BATh XUMHUYECKYIO0 CUMBOJIUKY IS
cocraBieHus: (OpMyJ BEIIECTB M YpPaBHEHUM XHMHUYECKUX PEaKIMid,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OTJIETIbHBIX HEOPraHWYEeCKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3,



aMMHaK, Tali€Hass W3BECTh, HErami€Hasi MU3BECTb, NUTbEBas COJA, MUPUT U
Apyrue);

chOpMHPOBAHHOCTh YMEHUN ONpENENsITh BAJICHTHOCTh M CTENEHb
OKHCJICHUSI XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX Pa3IUYHOTO COCTaBa, BU/I
XUMUYECKON CBs3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOpPOJHAs) B
COCIMHEHUSAX, THUI KPUCTAUNIMYECKON PEMETKH KOHKPETHOTO BELIECTBA
(aToMHast, MOJEKyJsIpHAs, WOHHAs, METaJUIMYecKas), XapakTep Cpeasl B
BOJIHBIX PaCTBOPAaX HEOPTAaHUYECKUX COSTUHCHMUIA;

chOpMUPOBAHHOCTh ~ YMEHUW  YCTAHABJIUBATH MPUHAICKHOCTh
HEOPTaHWYECKUX BEIECTB MO WX COCTaBY K OMPEAeNEHHOMY KJacCy/Tpymre
COeIMHEHNN (MPOCThIE BEIIECTBA — METaulbl M HEMETAJUIbl, OKCHUBI,
OCHOBAHUS, KUCTIOThI, aM(OTEPHBIC TUIPOKCHUJIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICII IEPUOINYECKOTO 3aKOHA
. W. MenneneeBa W JI€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO,
OOBSCHUTETHLHYION MTPOTHOCTHYECKYIO (QyHKIINU;

chOpMHPOBAHHOCTh YMEHHM XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX 23jieMeHTOB 1—4 mnepuonoB [lepuoanueckoil cUCTEMBI
xuMuueckux anemeHToB [[. . MenneneeBa, uCnonab3ys MOHATUS «S-, p-, d-
DJIIEKTPOHHBIE  OpOUTANM»,  «IHEPreTUYECKUE  yPOBHM»,  OOBICHATH
3aKOHOMEPHOCTHM M3MEHEHUS CBOMCTB XHMHUYECKHX DJJEMEHTOB M UX
COEIMHEHUN IO TepuoaaM u rpynnam l[lepuognyeckoi cucTeMbl XUMHUYECKUX
anemeHToB Jl. 1. MeHnneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepHu30BaTh (OMHUCHIBATH) OOIIME
XUMHUYECKHUE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3JUYHBIX KIIACCOB,
NOATBEPKAATh CYIIECTBOBAHHE TE€HETUYECKOU CBSI3U MEXKITY
HEOPraHUYECKUMH BEIECTBAMU C TMOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATH XUMUUYECKUE PEAKIIUU
[0 pa3IMYHbIM MpHU3HAKAM (YUCIYy M COCTaBy pEarupyronux BELIECTB,
TerIoBoMy 3P eKTy peakini, U3MEHEHUIO CTEIeHEeH OKUCIICHUS 3JIEMEHTOB,
00paTUMOCTH PeaKIUU, YUACTHUIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUHN COCTABJISATh YPABHEHUS PEAKIIMI Pa3IMUHbIX
TUTOB, TOJIHBIE W COKpAIIEHHBIE YpPAaBHEHHUs peaKIuid HMOHHOro oOMEHa,
YUYUTBIBAsL YCIOBUS, MPU KOTOPBIX 3TU PEAKIIUU UIYT 10 KOHIIA;

c(OpPMHPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKIMH, IMOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB Pa3JMYHBIX HEOPTaHWYECKHMX BEILECTB, PACIIO3HABATH
ONBITHBIM IIYTEM  HOHBI, IPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHWYECKUX BELIECTB;



c(OPMUPOBAHHOCTh YMEHHUU PpaCKphIBaTh CYLIHOCTb OKHCIUTEIbHO-
BOCCTAHOBUTEJIHBIX PpEAKLUUN IOCPEJCTBOM COCTaBJICHUS 3IJIEKTPOHHOIO
OaslaHca ATUX pEaKIIMii;

chOpPMHUPOBAHHOCTh yYMEHUHW OOBACHATH 3aBHCUMOCTb  CKOPOCTH
XMMHMUYECKON peaKkIMH OT pa3Iu4HbIX (AKTOPOB; XapakTep CMELIECHUs
XMMHMUYECKOTO pABHOBECHS B 3aBUCUMOCTHM OT BHEUIHETO BO3JCHCTBUS
(npunnun Jle Hlatense);

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh XUMHUYECKHE IPOLIECCHI,
JeKale B OCHOBE MPOMBILIUIEHHOTO MOJIYYEHHUS] CEpHOUM KUCIIOTHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJICTABICHUN 00 OOIMX HAYYHBIX MPUHIIMIAX U
AKOJIOTHYECKUX MPOOIeMaxX XUMUYIECKOTO TIPON3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHI TPOBOJAUTH BBIUYUCICHUS C UCIIOJIB30BAaHUEM
MOHSTHUS «MaccoBas JOJsSI BELIECTBA B PAcTBOpE», OOBEMHBIX OTHOIIECHUMN
ra3oB MpH XMMHYECKHUX PEAKIUAX, MacChl BEIIECTBA WM 0O0bEMaA razoB IO
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIH O0O0BEMY OTHOTO U3
YYaCTBYIOIIMX B PEAKIMM BEILECTB, TEIUIOBOIO 3P (eKTa peakuud Ha OCHOBE
3aKOHOB COXPAaHEHHSI MacChl BEUIECTB, MPEBPAILICHUS U COXPAaHEHUS YHEPTHH;

c(OpMUPOBAHHOCTh ~YMEHHUH COONIOATh MpaBuja  MOJIb30BAaHUSA
XUMHMUYECKON MOCYJ0W M J1abOpaTOPHBIM OOOpYIOBAaHUEM, a TaKXKe IpaBUIIA
oOpallieHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMH T10 BBHITIOTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUIAHUPOBATH M BBIMOIHATH XUMHUYECKUN
OKCHEPUMEHT  (pa3jo’KE€HUE IEpOKCHIa  BOJOPOAA B  NPUCYTCTBUU
KaTajau3aTopa, OIPENCIIEHUE Cpeabl pacTBOPOB BELIECTB C  IOMOIIBIO
YHUBEPCAIHHOTO WHIMKATOpA, BIUSHUE PA3NUYHBIX (AKTOPOB HA CKOPOCTH
XUMHYECKON peaklny, Peakiuy HOHHOTO OOMEHAa, KaueCTBEHHBIC PEAKIMH Ha
cyiabdar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KaTUOH aMMOHHS, pEIIeHue
HKCIEPUMEHTAIbHBIX 3a7ay 1o TteMaMm «Meramis» U «Hemerannsi») B
COOTBETCTBMM C TMpaBWJIAMHU TEXHUKU OE€30MaCHOCTU TMpHU OOpALEHUU C
BellecTBaMH M J1a00paTOpHBIM O0OpPYAOBAaHWEM, MPEACTABIATh PE3yJIbTaThI
XUMHYECKOTO SKCIIEPUMEHTa B (DOpME 3aMUCH ypaBHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHATH3UPOBATH XUMUYECKYIO
uHpOpMaIMIO, MOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaluu, UHTEpHET U 1pyrux);

chOpMHUPOBAHHOCTh yMEHHM COONIOJATh TIpaBUJia  DKOJIOTHYECKH
1€J1eCO00pa3HOro MOBEAEHUS B OBITY WM TPYAOBOW JAESATENIBHOCTH B LEIAX
COXPAHEHHS CBOETO 3/I0POBBS U OKPY>KAIOIIEH MPUPOTHON Cpe/lbl, 0OCO3HABATH
OMacCHOCTh BO3JICHCTBUSI Ha JKUBbIE OPraHU3MBI OINPENECIEHHBIX BEILIECTB,
nmoHuMas cmbicn mokazarens IIJIK, moscHAT Ha mnpumepax cHocoObI



YMEHBILICHUS U IPEAOTBPALICHUS HX BPEIHOIO BO3IECUCTBUA HA OpPraHU3M
YeJIOBEKa,

Wig  oOydaroluxcss C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 30POBbSI:
YMEHHE NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUN;

JJI CIIETIBIX M CHa0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucteMy oOo3Hauenuii JI. bBpaiing s 3anucu
XUMHUYECKUX (GOPMYIIL.
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Pa3nen 1. TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHH

[Ipenmer
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1.1| opranunueck 3 0 0 content.apkpro.ru/lesson/a9f
Ol XUMUH. 3d191-5ele-4e24-ac02-
Teopust efbl6fa49f6a
CTPOEHHUS
OpraHUYECK
170:¢
coequHeHu A. M.
bytneposa

Uroro no pazgeny 3
Pa3znea 2. YrieBoaopoasbl
https://academy-

2.1 Hpenemi 2 0 0 content.apkpro.ru/lesson/258

3(S ddc06-
YIICBOLOp ec23-473c-b3d7-
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aJIKaHBI

https://academy-

2.2 Henpezen 6 0 1 COIIljtent.apkprox./ru/lesson/403
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OJIbL:
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aJKaueH
bl, AJIKUHBI
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2.3 | Apomaruueckue 2 0 0 content.apkpro.ru/lesson/d86
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[IpuponHbie

2.4 1 0 https://lesson.edu.ru/04/10
HMCTOYHUKHU
YTJIEBOJAOPOA
OB U UX

nepepaboTka
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Pasznea 3. Kuciiopoacoaepxamue opranudeckKue coelMHeHu sl

31 C o 3 0 0 https://academy-
) TTHPTHL. COCHOI content.apkpro.ru/lesson/54
39¢18b-
7440-4b61-bf84-c04fa471694f
https://academy-
AJIBIETUIBI.
32 K g A 7 0 1 content.apkpro.ru/lesson/8664b319-
ApOOHOBBIC 0ba3-4945-b076-cb7ae5858b90
KHUCJIOTEL.
CnoxHbIe d(HOUpBI
https://academy-
3.3 VYrineBonusl 3 1 0 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Htoro no pazaeny 13

Pa3znea 4. AzoTcoaep:xammue
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11 KIIACC

KoJinuecTBo 4acoB DJIeKTPOHH

o arTa ble
N Tema ypoxka Konrtpoua IpakTuye A
Bce usyuye | uudposbie

bHbIE cKHe
n ro Hus odpa3zoBare
padoTsbI padoTsbI

JbHbBIE
n pecypcebl

~

XUMHUYECKUN
1 0 0 https://lesson.edu.ru/
DJICMCHT. 04/10

AToM.
OnexTpoHHas
KoHpUryparms

aTOMOB

[Tepuonuueckuii
3aKOH U

1 0 0 https://lesson.edu.ru/
[Tepronuueckas 04/10

CHUCTCMAa

XUMHYECKUX
anemenTtoB /1. W.
MenpaeneeBa, UX
CBSI3b C
COBPEMEHHOM
TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCT
Y U3MEHEHUS
CBONCTB

1 0 0 https://lesson.edu.ru/
XUMHYECKUX 04/10

3JICMCHTOB U UX
COCIMHEHHH 110
rpynmnam u
MEPUOJIAM.
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3HaucHUE
MEPUOINYECKOT
0 3aKOHA U
CHCTEMBI
XHUMHYSCKHX
aneMmenToB J.1.
MenneneeBa B
pPa3BUTHH HAYKU

Crtpoenue
BCIIICCTBA.
XumMuueckas
CBSI3b,6¢ BUHI,
MEXaHH3MBI
o0Opa3oBaHUs
KOBaJICHTHOM
CBSI3M.

Bonopoanas cBsi3b

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

BanenTHOCTD.
DneKTpooTpuLaTen
bHOCTE.CTEIICHB
OKHCJICHHS.
BemtectBa

MOJIEKYJISIPHOTO U

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

HEMOJIEKYJISIPHOTO
CTPOECHUSA

ITonsatue o

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

HcTtunnsie n
KOJIOUTHBIC
pacTBOPBL.
MaccoBas
JIOJIS BEIlleCcTBa

B pacTBOpe

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYEeCKUX
COEIMHEHUI.
I'eneTnyeckas cBsI3b
HEOPraHUYEeCKUX

BCHICCTB, pa3JIMIHBIX

https://lesson.edu.ru/04/10
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KJI1aCCOB

Knaccudukanus
XUMHYECKUX PEAKLINI B
HEOPraHUYECKOU 1
OPraHUYECKONW XUMHH.
3aKOH COXpPaHEHUSI MACCHI
BEILIECTB; 3aKOH
COXpaHEHHUs U
MpEBpAICHUS SHEPTUH IIPU
XUMUYECKUX

peaKLusIxX

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

CkopocTb peakiuu.
OOpaTuMble peakIyH.
XHUMHYECKOE

paBHOBecHUe

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

10

[TpakTyeckas padora N2
1. « BnusiHuepa3mmyHbIX
(bakTOpOB Ha CKOPOCTH
XUMHUYECKOU PEaAKIIUU»

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

11

DJIEKTPOIUTHYECKAS
Jucconuanus.

ITonsiTHE O BOIOPOJHOM

nokazatene (pH)pactBopa.
Peakiinu noHHOrO OOMEHA.
I'mpponus opraHuyecKux u

HCOPTraHNMYCCKUX BCUICCTB

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

12

OKHCIIUTENRHO-
BOCCTaHOBUTEIILHEIE
peakmuu. [lonstie 00

AIIEKTPOIIH3E
pacIiaBoB U

pacTBOpPOB coseit

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

13

KonrpomnsHas padora mo
pazneny
«TeopeTnueckrne OCHOBBI
XUMUN)

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

14

Mertannsl, UX IMOJIOXKCHHUE
B [Iepnoanueckoit
CHCTEME XMMHUYECKUX
anemenToB /1. M.
MenneneeBa n
0COOCHHOCTH CTPOCHHUS
atoMoB. OO11ue

https://lesson.edu.ru/04/10
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¢busnveckne CBONCTBA
METaJJIOB

15

CruiaBbl METaJIOB.
DIIEKTPOXUMUYECKUUPST

HanpsH>KEHU METAJIOB

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

16

XUMUYECKHE CBONMCTBA
BaXKHECHUIIINX METAaJII0B
(HaTpwMii, KaIHH,
KaJlpIIMi, MarHui,
ATIOMUHUN) U UX

COCTMHEHUN

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

17

XHUMHUYECKHE CBOMCTBA
IIMHKA, JKejie3a HUX

COE€IMHEHUN

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

18

XHUMHUYECKHE CBOMCTBA
Xpoma, M ¥ UX

COE€IUHEHUN

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

19

[TpakTuyeckas pabora
NQ 2. "Pemenue
AKCIIEPUMEHTATBLHBIX
3a7a4 10 TEME
«Metambi»"

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

20

Hemeramnsl, ux
TTOJI0KCHUE B
[Tepuonnueckon
CHUCTEME XUMHUYECKUX
anemenToB /l. M.
Menpeneena u
0COOCHHOCTH CTPOCHUS

aTOMOB

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

21

Puznueckue cBOCTBa
HEMETAJIJIOB. AJUIOTPOMHS
HEMETAJUJIOB (Ha MpUMepe
KHCIIOpO/Ia, CEepHl,

docdopa u yriepona)

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

22

XHUMHYECKHE CBOMCTBA
raJIOTeHOB, CEPBIN UX

COCTMHEHUN

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

23

XUMHUYECKHE CBOWCTBA

a3ora, Gocodpa nux

https://lesson.edu.ru/04/10
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COE€IUHEHUN

24

XUMHUYECKHUE
CBOICTBA yriepoa,
KPEMHUS U X

COCTUHEHUN

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

25

[IpuMeHeHne BaKHEUIINX
HEMETAIUIOB HHUX

COCTUHEHUN

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

26

0O0001enne u
CUCTEMAaTH3alus 3HaHU!
o TeMe «HemeTamibl».
Brraucnenus mo
YpaBHEHHUSAM XUMHUUYECKUX
peakuui u

TCPMOXUMHYCCKUC pacqéTm

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

27

[TpakTuueckas pabora
NQ 3. «Pemenune
AKCIIEPUMEHTATBHBIX
3a71a4 10 TeMe
"HemeTamsl"y

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

28

KonTtponbhas padoTa o
TEMaM

«MetamisD u «HemeTammisn)

29

Heoprannueckue u
OpraHHyYecKue
KHUCJIOTHI.
Heopranunueckue u
OpraHHyYecKue

OCHOBAaHUs

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

30

AmMdorepHbie
HEOpraHU4ecKue u
OpraHu4eckue
COCJIMHEHUSI.
I'eneTnueckas cBs3b
HEOPraHMYECKUX

OpTraHN4YCCKUX BCIICCTB

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

31

Poap xumnu B
obecrneueHUN
3KOJIOTHYCCKOM,
SHEPreTUYECKON 1
UIIEBOU
0e30macHOCTH,

https://lesson.edu.ru/04/10
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pa3BUTUU
MEIULIUHBI
[TpencraBienust 06 00X
32 | Hay4HBIX 1 https://lesson.edu.ru/04/10
TPUHIUITAX
MIPOMBIIIIICHHOTO
MOJTyYCHUS BOXKHEHTITIX
BEILIECTB
33| UYenoBek B MUPE BEIIECTB U 1 https://lesson.edu.ru/04/10
MaTepHaJIOB
34| Xumus ¥ 3I0pOBBE YEJIOBEKA 1 https://lesson.edu.ru/04/10
OBIIEE
KOJIMYECTBO 34
YACOB IIO
[TPOT'PAMME

YYEBHO-METOJNYECKOE OBECIIEYHEHUE

OBPA30OBATEJIBHOI'O TIPOLHECCAOBA3ATEJIBHBIE

YUYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knace/ I'abpuensa O.C., Octpoymo U.I'., Cnankos C.A.,

AxtmonepHoe o6tmiecTBo «3marenscTBo

«ITpocsemenue»,2021 r

Xumus, 11 kmace/ 'abpuensa O.C., Ocrpoymos W.I'., Cmankos C.A.,

AxtmonepHoe o6tmiecTBo «3marenscTBo

«IIpocBenienue»,2021r.

METOINYECKHUE MATEPUAJIBI IJI1 YUYUTEJIA

Xumusi(06a30BbIitypoBeHb ). Peanu3zaius oOpa3oBaHusi: METOAUYECKOE TocoOue

st yaurens / Kasepuna A. A., [Tuayrunal .B.; mox pea.l’. B. [Tuuyrunoii. M. :

OI'BHY «MHCcTUTYT cTpareruu pa3Butus oopazoBanus PAOy, 2022 81 c.:ui.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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