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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma mo XMMHHM Ha YPOBHE CpeaHEro odmiero oOpazoBaHMs pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHs (elepanbHOil 00pa3oBaTenbHON MPOrpaMMbl CPEAHErO
obmero oopazoBanus (POII COO), npencraBieHHbIx B DenepasbHOM TOCyAApCTBEHHOM
oOpaszoBarenbHOM cTtangapre COO, ¢ yuérom Konuenuuu mnpenopaBaHus y4eOHOro mIpeamera
«Xumus» B 00pazoBaTeNbHBIX opranm3anusx Poccuiickoit @enepanuu, peaanu3yonx OCHOBHBIC
o0Opa3oBaTelbHbIE NPOTrpaMMbl, U OCHOBHBIX MNOJOXEHUH «CTpaTeruu pa3BUTHS BOCHUTAHHS B
Poccuiickoit @enepanuu Ha nepuoa a0 2025 rona» (Pacnopsxenue [IpaButenscrsa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIXOJIOB K pa3paboTKe MPOrpaMMBbl [0 XUMHUH, K OMPEICICHUIO O0IIel cTpaTerun
00yuyeHMsI, BOCHUTAHUA U pa3BUTHs 00yUaroIIUXCs CPeACTBAMH y4eOHOro npeamera « XuMushy JUis
10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBHWJIM KOHIENTyanbHbIe monoxenuss ®I'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH LI€JIeH, COJep KaHus, pe3ysbTaToB O0y4eHHs] U TpeOOBaHUI K YPOBHIO
[IOJATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe  oOpa3oBaHUE,  IIOJIydaeMO€  BBIIYCKHMKaMHM  0011eo0pa3oBaTebHON
OpraHu3aIiy, SBISIETCS HEOThEMJIEMON YacThI0 X 00pa3oBaHHOCTU. OHO CIIY)KHUT 3aBEPLIAIOIIUM
3TaNoM peau3alui Ha COOTBETCTBYIOIEM eMy 0a30BOM ypOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIIUX
[EJIOCTHOM CHCTEME XHUMHUYECKOTO O0pa3oBaHMA. DT LEHHOCTH KacaroTCs IO3HAHUS 3aKOHOB
npupobl, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphbl UEJIOBEKA, a TaKKEe HKOJOTHUECKU
000CHOBAHHOT'O OTHOLIEHHSI K CBOEMY 3/10pOBbIO U MPHUPOAHOM cpene. Peanusyercs xumuueckoe
oOpa3oBaHue OOyyaroIIMXCsl Ha YpOBHE CPEIHEro oOIero odpa3zoBaHMs CpeACTBaMH y4yeOHOIO
npeaMera «XUMHs», COAEpKaHUE U MOCTPOEHUE KOTOPOTO OMPE/ENIEHbI B IPOrpaMMe M0 XUMHH C
yu€ToM creuu(UKU HayKu XUMHHU, € 3HaUeHMs B MO3HAHUU MPUPOJBI U B MAaTE€pUATbHOHN JKHU3HU
oOuiecTBa, a TaKke C YYETOM OOIIMX IesNeld U MPUHIUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeiHero obiero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS KaK JJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAayK HIpPaeT 0COOYIO0 POJIb B COBPEMEHHOMH
LUBWIN3ALUK, B CO3JaHMM HOBOH 0a3pl MaTepHaabHOM KyJabTypbl. OHa BHOCHT CBOW BKJaJl B
(GopMHUpOBaHKE PALMOHAILHOTO HAyYHOT'O MBIIIJIEHUS], B CO3/IaHUE LIEJIOCTHOTO NPEACTaBICHUs 00
OKpY’KalolleM MHUpe Kak O €IMHCTBE MPUPOJbI M YelloBeKa, KOTopoe (GopMupyercs B XUMHUHM Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETr0 MUpPa, OCO3ZHAHUS B3aUMOCBSI3U MEXIY
CTPOEHHUEM BEIIECTB, UX CBOUCTBAMH U BO3MOXHBIMH 00JIaCTAMU PUMEHEHUS.

TecHO B3aMMOJEHCTBYSI C IPYTUMU €CTECTBEHHBIMU HayKaMH, XMMHUsS CTala HEOThEMJIEMOM
4aCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOMMBIM YCIOBHUEM YCIEIIHOTO TPYya U AKH3HH KaXJ0ro YiIeHa
obOmiectBa. CoBpeMEHHass XHMMHS Kak HayKa CO3MJaTelibHas, KaK HayKa BBICOKMX TEXHOJIOTMH
HalpaBJIeHa Ha pelleHue rI00aabHbIX MPo0JIeM YCTOMUMBOTO pa3BUTHS YEIOBEUECTBA — CHIPEBOH,
HHEPreTHUECKOH, MUIEBOM, IKOJIOTUYECKON 0€30aCHOCTH U OXPaHBbI 310POBBSI.

B coorBercTBMM ¢ OOIMMM LENIMH M NPUHIMIIAMH CpeIHEro oOIIero o0pa3oBaHMS
conepkanue npeamera «Xumus» (10-11 xmaccel, 0a30BbIil YPOBEHb M3yuU€HUS]) OPUEHTHPOBAHO
IPEUMYILIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOATOTOBKY OOYYalOLIMXCS, HEOOXOJUMYI0 UM s
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEIIHOIO BKIIOYEHHUS B KHU3Hb COLUYMA,
POI0JDKEHHU 00pa30BaHUs B pa3IMUHBIX 00J1aCTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsitolmiuMy npeaMeTa « XUMHs» ABISI0TCS 0a30Bble Kypchl — «Opranuueckas XUMUsD U
«OO01mas 1 HeopraHu4eckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUsl KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCT€Ma 3HaHHWM 1O HEOPraHMYECKON XMMHUU (C BKIIOYEHHEM 3HAHUM M3
oOrmiell XUMUM) U OpraHnyeckod XuMuu. @OpMHUpPOBaHUE JAHHON CHCTEMbl 3HAHUHN NMPHU U3YUECHUHU
npeaMera o0ecreunBaeT BO3MOXKHOCTh PAacCMOTPEHUSI BCErO MHOT00Opa3Hsi BEIIECTB HA OCHOBE
OOIIMX MOHATUH, 3aKOHOB M TEOPHI XUMHUHU.

CrtpykTypa comepxaHusi KypcoB — «Opranndeckas xumus» u «OOmasi 1 HeopraHU4ecKast
XUMHS» CPOpPMHUpPOBaHA B MpPOTrpaMMe MO XUMHHM Ha OCHOBE CHCTEMHOIO MOJX0/a K HM3YUYECHHUIO
yueOHOro Mmatepuana U O0OyCIOBJI€Ha HCTOPHUYECKHM OOOCHOBAHHBIM DAa3BUTHUEM 3HAHUU Ha
ONpEACIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKONM XUMHUHM BEIECTBA

2

[okymeHT co3aaH B anekTpoHHow chopme. Ne 103 ot 14.11.2025. UcnonHutens: MNaHuesa O.X. B SINNEKTPOHHbIA
CtpaHuua 2 n3 18. CtpaHnua cosgaHa: 14.11.2025 14:24 =¥ TATAPCTAH



paccMaTpUBaIOTCS HAa YPOBHE KJIACCUYECKON TEOPUHU CTPOCHUSI OPTAaHMUECKUX COEAMHEHUH, a TaKKe
Ha YPOBHE CTEPEOXUMHUUECKHUX U NEKTPOHHBIX MPEACTAaBICHUN 0 cTpoeHuH BenlecTB. CBeaeHus 00
M3YyY4aeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTIIEBOIOPOIOB JI0 CIIOKHBIX OMOJIOTUIECKH
aKTUBHBIX coelMHEeHUIl. B Kypce oprannueckoil XuMuu MoIy4aroT pa3BUTHE CPOPMUPOBAHHBIE HA
YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus NEPBOHAYAILHBIC MPEACTABICHUS O XUMHUUYECKON CBSI3H,
KJIaCCU(pUKALMOHHBIX TMPU3HAKAX BEIECTB, 3aBUCMMOCTH CBOWCTB BEIIECTB OT UX CTPOEHUS, O
XMMHUYECKOW PEaKLUH.

[Ton HOBBIM yIJIOM 3peHHsI B Mpeamere «Xumus» 0a30BOro ypoBHS paccMaTpHUBaeTCs
W3YYCHHBII Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHHs TEOPCTHUUYSCKUN Marepwal |
dakTosornuecKue CBEJCHUS O BEIIECTBAX M XMMHUYECKON peakiuu. Tak, B 4acCTHOCTH, B Kypce
«O0mas ¥ HeopraHudeckas XUMES» OOYyYarOUIMMCS TMPEIOCTABISICTCS BO3MOXKHOCTH OCO3HATh
3HaYeHHUE MEePUOANUECKOro 3aKOHa ¢ 00IIETEOPETUUECKUX U METOJOJIOTUYECKUX MO3UIIH, TIy0xke
MOHSITh UCTOPUYECKOE M3MEHeHUe (DYHKIMI 3TOTO 3aKOHA — OT 00001maromeil 10 00bsCHSIOMEH U
MIPOTHO3UPYIOILIEH.

Enunas cucrema 3HaHM O BaXKHEWIMX BEUIECTBAX, UX COCTAaBE, CTPOEHUH, CBOWCTBAX M
NPUMEHEHUH, a TaKXKEe 0 XMMHUYECKUX PEaKIUAX, UX CYUHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUS
gononHsercss B kKypcax 10 w11 KkiaccoB 3JIeMEHTaMHM  COJIEpKaHUS, HMEIOIIMMHU
KyJIbTYPOJOTHYECKM U TMPHUKIAJHON XapakTep. OTHU 3HaHUSA CHOCOOCTBYIOT TOHUMAaHHIO
B3aUMOCBSI3M XUMHH C IPYTUMHU HAyKaMU, PACKPBIBAIOT €€ pOJib B O3HABATEIHLHON M MPAKTUIECKOM
JESTEIIbHOCTH YeJI0BeKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHUS K MPOIIECCY TBOPUECTBA B 00JacTH
TEOPUH M TMPAKTHUUYECKUX TMPUIOKEHUNU XUMHUHU, TOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B
OOIIECTBEHHO U TMYHOCTHO 3HAUYMMBIX ITPOOJIeMax, CBI3aHHbBIX C XUMUEH, KpUTHUYECKH OCMBICTTUBATh
uHpOpMaAIIMIO W TPUMEHATH €€ IS TOMOJHEHHWS 3HAHUW, PEUICHUS HHTEIJICKTYalbHBIX H
SKCIIEPUMEHTANIFHBIX HCCIEAOBaTENbCKUX 3a1ad. B 1menoM coaepkanue y4eOHOTO mpeamera
«XuMHS» JTAHHOTO YPOBHSI HM3yYCHHUsS OPHCHTUPOBAHO Ha (OPMHUPOBAHHE Y OOYYAFOIIUXCS
MHUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMaHUS (UIOCOPCKUX HIEH, TaKuX Kak: MaTepHalbHOEe
€IMHCTBO HEOPraHWYECKOTO W OPraHWYECKOrOo MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIECTB HX
COCTaBOM M CTPOCHHEM, MO3HABAaE€MOCTh MPUPOJHBIX SBICHHUM MyTEM SKCIEPUMEHTA U PELICHUS
MPOTUBOPEYUN MEXKIYy HOBBIMU (PaKTaMH U TEOPETUUECKUMU MPEANOCHUIKAMU, OCO3HAHUE POJIH
XUMHUHM B PELICHUH JKOJOTHYECKHX MpOoOJieM, a Takke HpobiieM cOepeXeHHs] dHEPreTUYeCKUX
PeCypcoB, ChIPbsl, CO3/IaHMs HOBBIX TEXHOJIOTUN U MAaTEPHAJIOB.

B nnane perieHus 3aad BOCIIUTAHUS, Pa3BUTHS U COIMATU3ALNN 00yYaIOMIUXCS IPUHSTHIC
MporpaMMoi MO XUMHH TOIXOJbl K OMNPEACNICHUIO COJEPKaHUS M TIOCTPOEHUs TMpeaMeTa
pelycMaTpuBaloT (OPMUPOBAHHWE YHUBEPCATBHBIX YYeOHBIX JEHCTBUH, HMeEIoIUX 0a30Boe
3Hau€HUE JJI Pa3IM4HbIX BUJIOB JESITEIbHOCTH: pELIeHUs Mpo0iieM, IOUCKa, aHainu3a u 00paboTKu
uH(pOpMaIliK, HEOOXOAUMBIX I MPUOOPETEHHUS OMbITa MPAKTHYECKOW M HCCIEeI0BATENbCKON
JIeTeTFHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMUHU.

B mpakTtuke npemnogaBaHusl XMMHUU KaK Ha YPOBHE OCHOBHOTO 00IIIero o0Opa3oBaHusl, TaK U Ha
YpOBHE CpeJIHEero 00111ero o0pa3oBaHus, Py ONpPeAETIEHUH COIepPKaTeIbHON XapaKTEePUCTHKY Lieen
M3y4YeHHUs MpeAMeTa HaNpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTH TPAAMIIMOHHO MPHU3HAETCS
GbopMHpPOBaHHE OCHOB XHMMHYECKOWM HAayKd Kak oOOJaCTH COBPEMEHHOIO €CTECTBO3HAHUA,
MPaKTUYECKOW NIESITEIbHOCTU YEJOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUpPOBOUN KyJbTypbl. C
METOJMYECKOM TOYKH 3PEHHUs TAaKOW MOAXO0J K OMPENETCHUIO 1eJiel U3yYeHHs MpeaMeTa sBIsSeTC
BIIOJIHE OTIPAB/IAHHBIM.

CoriacHo TaHHOW TOYKE 3pEeHUS TJIABHBIMU LIEIISIMUA U3YYCHHS TIpeIMeTa « XUMHUSD) Ha 0a30BOM
ypoBHe (10 —11 x71.) sBRISIFOTCSA:

. (hopMHpOBaHHE CUCTEMBI XUMUYECKUX 3HAHUH KaK BaKHEHIIICH COCTABIISIFOIIEH €CTeCTBEHHO-
HAay4YHOU KapTUHBI MUPA, B OCHOBE KOTOPOM JIeXKaT KITFOUEBbIE OHATHS, HyHIAMEHTAIBHBIC 3aKOHBI
U TEOPUU XHUMHH, OCBOCHHME SI3bIKa HAyKH, YCBOEHHE M TOHHMAaHHE CYIIHOCTU JOCTYIHBIX
00001IeHNIT MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C MCTOpUEH WX pa3BUTUS H

CTaHOBJICHU,
3
[okymeHT co3aaH B anekTpoHHow chopme. Ne 103 ot 14.11.2025. UcnonHutens: MNaHuesa O.X. B SINNEKTPOHHbIA

CtpaHuua 3 n3 18. CtpaHnua cosgana: 14.11.2025 14:24 =¥ TATAPCTAH



o (dbopMUpOBaHHE W DPAa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKHX peakiuil, HEOOXOAMMBIX JJIsi MPUOOpETeHUs YMEHUH OPHUEHTHUPOBATHCA B MHpE
BEIIECTB U XMMHYCCKUX SIBJICHUN, UMEIOIINX MECTO B MPUPOJE, B MPAKTHUECKON M MOBCEIHEBHOM
KU3HU;

o pa3BUTHE YMEHUU U CIOCOOOB AEATEIHbHOCTH, CBSA3AHHBIX C HAOIIOJeHHEM U O0BSICHEHUEM
XHUMHUYECKOT0 KCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301acHOro 00paIeHNs C BEIIECTBAMHU.

Hapsiny ¢ 3TuMm, coaepskaTesibHas XapakTEpUCTUKA IIeJiel W 3a/Jay U3y4YeHUs MpeaMeTa B
nporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMU IMPHOPHUTETAMHU B
cucTeMe cpegHero obmero oOpazoBanus. CerogHsi B MpernojaBaHUN XUMHHU B OOJIbIIEH CTENeHU
OTJAETCS NPEAIOYTEHUE MPAKTUYECKON KOMIIOHEHTE COACpKaHUsI 00yUeHuUs,, OpUEHTUPOBAHHON Ha
MOJIFOTOBKY BBIMTYCKHUKA 00111€00pa30oBaTelIbHON OpraHu3aluy, BIaIeiolero He HabopoM 3HAHMIA,
a QYHKIIMOHATBHON TPAMOTHOCTBIO, TO €CTh CITIOCO0AMH U YMEHUSMH aKTUBHOTO MMOTYYCHHSI 3SHAHUN
U TIPUMEHEHUS UX B PeasbHOM JKU3HHU U1 PeIleHus] MPaKTUUECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TIpH U3YyYEHUU TIpeaMeTa « XUMHUSD» JOMUHUPYIOIEe 3HAYCHHE MPUOOPETAI0T
TaKHe LEeJIH U 33]]a4, KakK:

ajanTanus oO0yJaromIMXcs K YCIOBUSAM JUHAMHYHO Pa3BUBAIONIETOCS MHUPA, (HOPMUPOBAHHE
UHTEJJICKTyaJIbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITCIILHOMY TPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX >KU3HCHHBIX CHTYaIlHsX,
CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM,;

(dhopMUPOBaHHE Y 00YYAIOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIINH ), UMEIOIIIIX
YHUBEpCaJbHOE 3HA4YCHHE JI1 PA3JIMYHBIX BHJIOB JIEATEIbHOCTH: PEIICHHs] MpoOJieM, MOUCKa,
aHam3a ¥ 00paboTku mHpOpMamuKU, HEOOXOMUMBIX ISl MPHOOPETEHHUS OMbITa ICATCILHOCTH,
KOTOpasi 3aHMMaeT Ba)XXKHOE MECTO B TMO3HAHMM XUMHUHU, a Takke I OICHKH C TMO3ULUN
IKOJIOTHUYECKOH 0€30IaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUICCKHUX TPOIIECCOB HA OpraHU3M
YeNoBeKa U MPUPOTHYIO CPEdY;

pa3BUTHE ITO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPUYECKUX CIOCOOHOCTEH
00y4Jaromuxcsi: CIOCOOHOCTH CaMOCTOSTENbHO MPUOOpPETaTh HOBBIE 3HAHMS MO XUMHU B
COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTAMHU, HCIIOIH30BaTh COBPEMEHHbIE WH(OPMAalMOHHbBIE
TEXHOJIOTHH JUIsl TIOMCKAa W aHajau3a y4eOHOW W HAyYHO-TOMYJISPHON MH(OPMAIUA XUMHUYECKOTO
COJIepKaHUS;

(GbopMUPOBaHHE U PA3BUTHE y OOYYAIONIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIINUICHHUS,
HaOII0IaTEILHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0OCOOEHHO HEOOXOAUMBI, B YaCTHOCTH,
MIPH IJIAHUPOBAHUH U ITPOBEJICHUU XUMHUYECKOTO IKCIICPUMEHTA,

BOCIIHTAHHE Y 00yYaIOINXCsl YOSKIEHHOCTH B TYMaHUCTHYECKON HAMPABICHHOCTH XUMHUH, €€
BOXHOW pOJIM B PEIICHWH TIOOAIBHBIX MPOOJIeM pPAMMOHAIBHOTO MPUPOIOIOIE30BAHNUS,
MOTIOJTHEHUSI DHEPTeTHUECKUX PECYPCOB W COXpPAaHEHUS MPUPOTHOTO PABHOBECHS, OCO3HAHUS
HEOOXOIUMOCTH OEPEKHOT0 OTHOIICHUS K MPHUPOJIC U CBOEMY 3JIOPOBBIO, a TaKKe MPHOOPETECHUS
OTIbITa MCTOJb30BAHUS MONYUYEHHBIX 3HAHUU JUIS MPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYyAIHsX,
CBSI3aHHBIX C XHMHUYECKUMU SIBIICHUSMHU.

B yuebGHOM mutaHe cpenHero oOriero odpazoBaHUs HpeaMeT «XuUMUs» 0a3z30BOro ypoBHS
BXOJIUT B COCTaB MPeIMETHOI 001acTi « ECTeCTBEeHHO-HAYYHBIE TIPEMETHD).

OO0miee 4MciIO YacoB, OTBEAEHHBIX ISl M3YUYEHHS XUMHUHU, Ha 0a30BOM YPOBHE CPEIHEro
obmrero oopazoBanusi, coctaBisieT 68 yacos: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kmacce —
34 gaca (1 gac B Henemo).

COJEPKAHUE OBYYEHUA
10 KJIACC
Oprannyeckasi XuMus
TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH
[IpenMeT opraHM4eckol XHMMHUU: €€ BO3HUKHOBEHHUE, PA3BUTUE W 3HAUYEHUE B IOJIy4YECHUU
HOBBIX BEILIECTB M MaTEPHAIOB. Te€OopHs CTpOEHNs OpraHndecKux coequHennid A. M. bytneposa, e€
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OCHOBHBIC TOJIOXKEeHU. CTPYKTYypHbIE (OPMYJIBI OpPraHWYECKUX BemiecTB. ['omomorus, u3oMepus.
XVMHYECKast CBA3b B OPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIC CBA3H.

[IpencraBienue o kiaccu(UKaUU OpraHMYEcKHX BemecTB. HoMeHKmaTypa OpraHM4ecKux
COEMHEHUH (cucTeMaTH4ecKas) U TPUBHAJIbHbIC Ha3BaHMs BaKHEHIIMX MpPEACTaBUTENEH KIIAacCOB
OpPraHUYECKHUX BEILIECTB.

OKCIEpUMEHTAJIBHBIE METOAbl M3YUYEHHUS BEUIECCTB M HUX IPEBPAIlEHUI: O3HAKOMIICHHE C
oOpa3laMu OpraHMYECKUX BELIECTB M MaTepuajaMM Ha UX OCHOBE, MOJEIMPOBAHHUE MOJEKYJ
OpPraHUYECKUX BEIIECTB, HAOIIOJEHUE U ONMCAHHUE JIEMOHCTPALMOHHBIX OIBITOB 10 MIPEBPAILEHUIO
OpPraHUYECKUX BEUIECTB P HArpeBaHUU (IIaBJICHHE, OOYTJIMBAHHE U TOPEHHE).

YraeBoaopoasl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMUECKUM psa. MeraH W 3TaH — mnpocTeimime
IPEJCTaBUTENIN AJIKAHOB: (PU3MUYECKHE U XMMHUUYECKHE CBOMCTBA (PEaKLMU 3aMELCHUs U TOPEHHUs),
HAaxXO0K/ICHUE B IIPUPOJIE, IIOJyYCHHUE U IIPUMECHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKUI Psif. OTHIEH W IPONUIEH — MPOCTEHUIINE
NPEJCTaBUTENIN AJKCHOB: (PU3MUECKME U XHMMHUYECKHE CBOICTBa (peakuuu THAPHPOBAHUS,
rajJJoreHUpPOBAHUS, TUAPATALUHU, OKUCIICHUS U IOJIMMEPU3alluN ), TOJyYeHHE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u metwnOyraaueH-1,3: cTpoeHue, BaKHEHIIME XUMHYECKUE
cBo¥icTBa (peakuus noauMmepusanun). [lomyueHre CHHTETHYECKOro KayuyKa U Pe3UHBbI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTHYECKUM psill. ALETHIIEH — MPOCTEUIINI
IPEJCTaBUTENIb AJIKMHOB: COCTaB, CTpPOEHHE, (U3NYECKME M XHMHUYECKHE CBOWCTBa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), [TOJIyYEHNUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, ¢uU3MYECKME M XUMHUYECKUE CBOMCTBa (peakuuu
TraJIOTEHUPOBAHUS. U HUTPOBaHUs), IOIY4YEeHHE W HOpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u Xumuueckue c8OUCMBA (peakyuu 2anio2eHuposanus U HUMpOGAHUs), NOTYYeHUe U
npumenenue. TOKCMYHOCTb  apeHOB. ['eHeTHdeckas  CBA3b  MEXAY  yINIEBOAOPOAAMH,
IIPUHAUICKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpuponHble MCTOYHMKHM YTJIEBOJAOpPOOB. IIpuponHbIii ra3 v momyTHbIE HEPTSHBIE Ta3bl.
Hedtb n e€ npoucxoxaenue. Crocodsl nepepaboTku He(TH: MEePEeroHKa, KPEeKUHT (TEpMUYECKUH,
KaTaJIMTHIECKu ), muponus. [IpoaykTel mepepaboTku HeTH, NX TPUMEHEHHE B IIPOMBIIIICHHOCTH
U B ObITy. KaMeHHBIH yrosib U IpOAYKTHI €ro NepepadoTKH.

OKCHepUMEHTAJIbHBIE METOJbl HW3YUYEHHUS! BEIIECTB M HUX MpEBpallleHUui: O03HAKOMIICHHE C
o0Opa3laMu Iu1acTMacce, KayuyykoB M pe3uHbl, koiutekuuun «Hedtb» u «Yrosb», MoaennpoBaHue
MOJIEKYJ1 YTI€BOIOPOIOB U TaJIOT€HONPOU3BOIHBIX, IPOBEICHNE IPAKTUYECKON PabOThI: MOTYUYEHHE
JTUJICHA U U3YyYEHHE €r0 CBOUCTB.

Pacuérnrie 3amaun.

Bbruucnienus o ypaBHEHHIO XUMHUYECKOHM peakiuu (Macchl, 00bEéMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA UM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJTHOTO U3 UCXOJIHBIX
BEIIIECTB WU MPOTYKTOB PEAKIUN).

Kucinopoacoaep:kammue opranuyeckue coeJMHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTBL. MeETaHON M 3TAaHON: CTpOeHHe, (GU3NYECKUEe MU
XUMHYECKHE CBOMCTBA (pPEaKkIMM C aKTUBHBIMU METaJUlaMH, TajloOT€HOBOJIOPOJAMHU, TOPEHHE),
IIpUMEHEHHEe. BogopoaHble CBsI3M MEXy MOJIEKYJIAMH CIIUPTOB. /[elicTBUE MeTaHOJa ¥ ATAHOJIA Ha
OpraHN3M 4YeJI0BEKA.

MHOroaTOMHBIE CIIUPTHI. DTHIICHTIMKOIb U TIIMLEPUH: CTPOEHHE, PU3NIECKUE U XUMUUECKUE
CBOICTBa (B3aMMOJICHCTBUE CO LIEIIOYHBIMU METaJlJIaMH, KaueCTBEHHAs! PEaKI[1sl HAa MHOTOAaTOMHbIE
cnupThl). JlelicTBUe Ha opraHu3M uenoBeka. [IpuMenenue rinepruHa U dTUIICHIJINKOIIS.

®DeHo: CTpoeHUE MOJIEKYJIbl, GU3NYECKUE U XUMHUYECKHEe CBOMCTBA. TOKCHMUHOCTH (eHOIIa.
[Tpumenenue penona.

Anbaerubl U kemonsl. DopMalbIeTul, alleTalIbJIeru/l: CTPOCHHE, PU3NUECKHE U XUMUYECKHE
CBOWCTBA (peaKkIMM OKHCICHHMS W BOCCTAHOBJICHHUS, KAUeCTBEHHBIE pPEAKIMH), MOJyYeHHE U

IIPUMCHECHUEC.
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OnHOOCHOBHBIE Tpe/ebHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHAs M YKCYCHas KHCIIOTHI:
cTpoeHne, GU3NIEeCKue U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIMHE IS KiIacca KUCIOT, PEaKIUs
TepudUKanMu), ToidydyeHHne u npuMeHeHue. CreapuHOBass W OJEUHOBAas KHUCIOTBHl Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblja Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, MX
MOIOLIEE NEUCTBHE.

CrnoxHble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MIponu3 clIoXKHBIX 3(QUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHue xupoB. buosnorudeckas poib KUPOB.

VYraeBozpl: cocTaB, Kiaccu(ukanus yrieBofoB (MOHO-, 1U- U nojucaxapuabl). ['noko3a —
NPOCTEHIIMKA MOHOCAXapHJ: OCOOCHHOCTH CTPOEHHUS MOJICKYJIbI, (U3UUYECKHE U XUMHYECKUE
cBo¥icTBa (B3auMoneicTBue ¢ ruapokcuaom Meau(ll), okucnenne aMMuadyHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIIOKO3bI), HAaXOXKIEHHE B MPHUPOJE, IMPUMEHEHHE,
6uonornyeckas ponb. oTocunTes. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u wnemnono3a Kak HOpUpojHble mosmMmepbl. CTpoeHHE Kpaxmala M LEUII0JIO3bI.
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoIn3, KaueCTBEHHAs PEaKIMsl C HOJO0M).

OKCHEpUMEHTAJIbHBIE METOAbl M3Y4YEHMs BELIECTB U UX IPEBPALLEHUI: NPOBEACHUE,
HaOJI0IEHNE U ONMCAHUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
O/IHOATOMHBIX CNUPTOB (OKUCIeHUE HITaHoja oxcuaoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumopelicTBue rauuepuHa ¢ ruapoxkcugoM Meau(Il)), ampaerunoB (OKHUCIEHHE aMMHAYHBIM
pactBopom okcuaa cepedbpa(l) u rugpokcunom meau(Il), B3aumonelcTBUE Kpaxmala ¢ HOJOM),
IPOBE/IEHUE NTPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnble 3anaum.

Bbruuciienus o ypaBHEHHIO XUMUYECKOHM peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIIECTBA MJIM MPOYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BEIIIECTB WJIU MPOJYKTOB PEaKIUh).

A3oTcozepikaliie OpraHn4eckie CoeIMHEHNUS.

AMUHOKHCIIOTHI KaKk aM(OTepHble OopraHudeckue coequHeHus. Puzndyeckue U XUMUYECKUe
CBOICTBa aMMHOKUCIIOT (Ha IpUMepe MMIKHA). brojornueckoe 3HaueHne aMMHOKUCIIOT. [lenTupl.

benku kak npupoAHbIE BBICOKOMOJIEKYJISIpHbIE coeluHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOICTBa OEJIKOB: TUIPOJIM3, JEHATypalus,
Ka4eCTBEHHbIE PEaKIU Ha OEJIKH.

OKCHepUMEHTAJIbHBIE METOAbl W3Y4YEHMsI BEIIECTB W HX IMpPEBpalleHUi: HaONI0ACHHE U
OIHCaHKE JEMOHCTPALMOHHBIX ONBITOB: JACHATypalus OeJIKOB NpU HArpPEBAaHUH, IIBETHbIE PEAKLIUU
OenKoB.

BbicokoMo/IeKyIsIpHBIC COCTUHEHHS

OcCHOBHbBIE TOHATUS XHUMHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3B€HO, CTEIIEHb NOJUMEPHU3ALINH, CPEIHAS MOJIEKYJIsApHas Macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — NOJTUMEpPU3ALIHs U MTOJIMKOHACHCAIINS.

OKCHEpUMEHTAJIHBIE METOBl HM3YUEHHMS BELIECTB M HMX IPEBPAILEHUI: O3HAKOMIICHHE C
oOpa31amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIAaCTMACC, KAyUyyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBsI3e€d NMpU M3y4YeHUU opraHuuyeckoil xumuu B 10 kiacce
OCYILIECTBIISICTCS YePe3 UCIOIb30BaHNE KaK OOLINX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK ¥ IOHATHH,
ABJISIOIIMXCS] CHCTEMHBIMHU JUISI OT/I€TIBbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OO01e ecTecTBEHHO-HAYyUHbIE TIOHATHS: SIBJICHUE, HAYUHbIH (DaKT, FMIIOTE3a, 3aKOH, TeOpus,
aHaJIU3, CHHTE3, KiacCHU(UKalus, MNepUOJUYHOCTh, HAOIIOJEHHE, H3MEpPEHHE, HKCIEPUMEHT,
MOJIEJTUPOBAHUE.

®uznka: MaTepus, YHEprusi, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SJHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TEJI0, 00BbEM, arperaTHOe COCTOSIHUE BEIeCTBa, (PM3NYECKHE BEIUYMHBI U €AMHUIBI UX
U3MEpEeHHUS.

Buonorus: knerka, opranusM, Oumochepa, oOMEH BelIeCTB B oOpraHusMme, (OTOCHHTES,
OHMOJOTUYECKH aKTHBHBIE BellecTBa (OENKU, YIIeBOIbI, KHUPbI, PepMEHTHI).

['eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, TOJIE3HbIE HCKOMAeMbIe, TOILUIUBO, PECYPCHI.
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TexHosorus: MUIIECBLIC OPOAYKTBI, OCHOBBI PAallTMOHAJIBHOI'O IMIHMTAaHUS, MOIOIIHUEC CPCIACTBA,
JICKAPCTBCHHLIC U KOCMCTHUYCCKHUE ITpErapaTbl, MaTCpHaIbl U3 NCKYCCTBCHHBIX WU CHUHTCTUYCCKUX
BOJIOKOH.

11 KJIACC
Oo0mas u HeopraHm4yeckasi XuMUs

Teoperuyeckne 0CHOBbI XUMHHU

XuMHYEeCKUH 37eMeHT. AtoM. Slapo artoma, wW30TOMBL. DJIEKTPOHHAs  000JOYKa.
DHepreTH4ecKue ypoBHHU, MOTYypOBHU. ATOMHEIE opOuTanu, s-, p-, d- amemeHTsl. OCcOOEHHOCTH
pacnpeziefieHusl AJIEKTPOHOB IO OpOUTANsIM B aTOMAax JJIEMEHTOB MEPBBIX YETBHIPEX IMEPHOIOB.
DJeKTpoHHasi KOH(UTYpaLns aTOMOB.

[lepnonnueckuit 3akoH u Ilepmonmueckas cucrema xumMuyeckux »sseMmeHtoB JI. M.
Menpeneea. CBsi3b NEPUOANYECKOT0 3aKoHA U [lepnoanueckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
. 1. MengeneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XUMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB MO TPyIIaM U
nepuoiaM. 3HaueHHe MePUOANYECKOr0 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. Bujpl XuMuyeckol cBs3u (KOBaJE€HTHAas
HENoJIsIpHasl W TMOJsIpHAsi, HMOHHAs, MeTalindeckas). MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
XUMUYECKON CBs3U (OOMEHHBI M JOHOPHO-aKUENTOPHBIN). BomopomHas cBsi3b. BaneHTHOCTS.
DIIEKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTUOHBI U @aHUOHBI.

BemiectBa MOJEKYJISpHOTO M HEMOJIEKYJSPHOIO CTPOEHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOUN PEIIETKH.

[lonsiTue o aucnepcHblx cuctemax. VICTMHHBIE U KOJUJIOMJIHBIE pacTBOpbl. MaccoBas A0is
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmueckux coeAuHeHuil. HoMeHkiIaTypa HEOpraHM4eCKHX BEIIECTB.
['eneTnyeckas cBsI3b HEOPraHUUECKUX BEILECTB, IPUHAJUIEKAIINX K PA3IMYHBIM KJIaccaM.

Xumuyeckass peakius. Kinaccudukanuss XUMHUECKUX pPEaKIUil B HEOPraHUYECKON W
OpraHMYECKON XMMMH. 3aKOH COXPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPIUH NPU XUMUYECKUX PEaAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iMuHbIX (QakTopoB. OOpaTUMbIE pPEaAKIUH.
Xumnueckoe papHoBecue. GakTOphl, BIUSIOLIME HA COCTOSSHUE XUMHUECKOT0 paBHOBecus. [IpuHumn
Jle larense.

DOnekTponauTnueckas auccoruanus. CuibHble W cladble 2MeKTposuThl. (Cpena BOAHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHas, IIeT0YHasl.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCIepUMEHTaIbHbIE METObI U3YUEHUS BEIIECTB U X MIPEBPAILICHHI: IEMOHCTpAITUs TabJIUIT
«llepuognueckas cucrema xumudeckux snemeHToB /. M. MenaeneeBa», u3ydeHue Mojeneit
KPUCTAITIMYECKUX PEIIETOK, HAOMI0JEeHHE M OINKUCAHUE JIEMOHCTPALMOHHBIX M J1a0OpaTOPHBIX
ONBITOB (pa3yioKEHUE IMEPOKCHIA BOJAOPOAA B MPHUCYTCTBUM KaTallu3aTopa, ONpPEEJICHUE CPEIbl
pacTBOpPOB BELIECTB C IOMOIIBI0 YHUBEPCAJIBHOTO HWHAMKATOpa, pPEaKkIMM HOHHOTO OOMEHa),
MpOBEJICHNE MPAKTHUECKON paboThl «BiusHHe paznudHbIX (AKTOPOB HA CKOPOCTh XHUMHUYECKOMN
peakuumny.

Pacuérnbie 3a1aun.

Pacué€Ttel 0 ypaBHEHUSIM XMMHYECKUX PEAKIHd, B TOM YHCIE TEPMOXUMHYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MACCOBAas JOJIs BEILIECTBAY.

Heopranuveckasi xumust

Hewmeranns. [Tonoxenue HemeramioB B [lepuoanueckoii cucreMe XMMUYECKUX 3J1IEMEHTOB /1.
U. MenpeneeBa 1 0cOOEHHOCTH CTPOCHUSI aTOMOB. DPU3NYECKUE CBOIICTBA HEMETAIUIOB. AJIOTPOIUS
HEMETAJJIOB (Ha MpUMepe KUCIOpoaa, cephl, pocopa u yrieposa).
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XUMHUYECKUE CBOMCTBA BAXXKHEHWIIMX HEMETaUIOB (TaJoreHoB, cepbl, a3ora, (ocdopa,
yriaepoja U KpeMHHsI) U MX COCIUHEHHH (OKCHIIOB, KHUCIOPOJCOAEPKALUX KUCIOT, BOAOPOAHBIX
COCTMHECHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUM.

Meramnsl. [lonoxxenue Meramios B Ilepuonuueckoil cucreMe XMMUYECKUX 31eMeHToB [I. 1.
MenpeneeBa. OcCOOEHHOCTH CTPOEHHUsSI 3JEKTPOHHBIX O00O0JOYeK aromMoB MeTauioB. OOmue
¢usnueckue cpoicTBa MeTaiwioB. CIUIaBpl METaUIOB. DIEKTPOXUMHUYECKUN pAJ HANpsHKEHUH
METAJIJIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPUM, Kaui, KalbI[Uil, MAarHuM, aTlOMUHHM,
LIUHK, XpOM, XKEeJI€30, MeJlb) U UX COCTUHEHUH.

O06mme cocoObI moTyueHHsI MeTaJUI0B. [IpuMeHeHne MeTallIoB B ObITY M TEXHUKE.

OKCIEpUMEHTAJIBHBIE METO/bl U3YUYEHHUS BEILECTB M UX MPEBPAILCHUN: U3yYCHUE KOJUIEKIIUN
«MeTaibl U CIUIaBb», 00pa3[0B HEMETAIJIOB, PEIIEHNE YKCIIEPUMEHTAIBHBIX 3a/1a4, Ha0I0JCHHE
U OIMCaHHME JEMOHCTPALMOHHBIX M JIAOOPAaTOPHBIX ONBITOB (B3aUMOJEHCTBUE TUAPOKCHIA
QIIOMHUHUS C paCTBOpPaMH KUCIIOT U LIEJI0YEH, KaUECTBEHHbBIE PEAKIIMM HA KATUOHBI METAJLIOB).

PacuérHble 3anaun.

Pacuérbl Macchl BenecTBa uiau 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYACTBYIOIMX B PEaKLUH BEUIECTB, pacuéTbl Macchl (00bEMa, KOJIMYEeCTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHSA U )KU3Hb

Ponp xumum B 0OeCrieYeHUH IKOJOTHYECKOM, YHEPreTHYECKON M MUIIEBOM 0€30MacHOCTH,
pa3BuTUN MeIULIMHEL. [IoHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIECTB U XUMUYECKUX PEAKLIUIA.

[IpencraBienus 06 oOUIMX HAYYHBIX MPHHLIUIAX MPOMBIIUICHHOTO MOJYYECHUS BaKHEUIIINX
BELIECTB.

YenoBek B MHMpE BELIECTB M MATEPUATIOB: BAXKHEHIIME CTPOMTENIBHBIE MaTEpHUAJIbI,
KOHCTPYKLIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEepaMHKa, MaTepHallbl JUIsl DJIEKTPOHUKH,
HaHOMAaTepPHaJIbl, OPraHMUECKUE U MUHEPAIbHBIEC YI00PEHUSI.

XUMHS 1 310pOBbE UEJI0BEKA: IIPaBUJIa UCIIOIb30BaHU JIEKaPCTBEHHBIX [IPENAPATOB, IIPaBUiIa
0€30MacHOTO UCIOJIB30BAHUS MTPENAPATOB OBITOBOM XMMHUHU B IMOBCETHEBHON KU3HH.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MexnpenMeTHbIX CBSI3eH MpU U3yYEeHUU OO0IIel M HeopraHuueckoi xumuu B 11
KJIacce OCYIIECTBISIETCSA Yepe3 UCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MOHATUH, ABIISIOIIMUXCSA CUCTEMHBIMU JUISI OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT O [IUKJIA.

OO011e ecTeCTBEHHO-HAayYHbIe MOHATHUS: HAY4YHbIH (akT, TMnoTe3a, 3aKOH, TEOpHsl, aHAJIM3,
CUHTE3, Kiaccu(ukamus, MNepUOJUYHOCTb, HAONIO/IEHNE, SKCIEPUMEHT, MOJEINPOBaHUE,
U3MEPEHHUE, ABIICHUE.

®dusnka: MaTepus, JHEPrus, Macca, aTroM, D3JEKTPOH, MPOTOH, HEUTPOH, HMOH, H30TOI,
pPaMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHMUYECKUIl ypOBEHb, BEILECTBO, TeJIO, O00BEM, arperatHoe
COCTOSIHUE BEILIECTBA, PU3NYECKUE BEIUYUHBI U €IMHULIBI X U3MEPEHMUSI, CKOPOCTb.

Bbuonorus: kierka, opranusM, sKkocucremMa, ouocdepa, Makpo- 1 MUKpO3JIE€MEHThI, BATAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAeMBbIe, TOIUINBO, PECYPCHI.

TexHOmorus: XMMU4eCcKass MPOMBIIUIEHHOCTb, METAJULyprusi, MPOU3BOICTBO CTPOUTEIBHBIX
MaTepHualos, CENbCKOXO35CTBEHHOE IIPOU3BOJICTBO, MUIIIEBAsI IIPOMBIILIJIEHHOCTD,
(dapmalieBTHYECKasl POMBIIIEHHOCTb, IPOM3BOICTBO KOCMETHYECKUX IPENapaToB, MPOU3BOICTBO
KOHCTPYKLMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAS IIPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSI
JInyHOCTHBIE pe3yJIbTaThI
®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yIbTaTaM OCBOSHUS 00YUYaIOIIUMHUCS ITPOTrpaMM
cpenHero oOmero oOpa3oBaHHS (JHMYHOCTHBIM, METANpeIMETHBIM U MpeAMETHbIM). HayuHo-
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METOIUYECKON OCHOBOM AJIsl pa3paOO0TKH IUTAHUPYEMBIX PE3yIhbTaTOB OCBOSHUS MMPOTPAMM CPETHETO
o0m1ero o0pa3oBaHus ABISETCS CUCTEMHO-IE€ATEIbHOCTHBIN MOAXOI.

B coorBercTBUH C CUCTCMHO-ACATCIIBHOCTHBIM IMOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHMS MpeIMeTa « XUMHUSA» Ha YPOBHE CPEJHEro o0Iero o0pa3oBaHus BbIIEICHBI
CJICIYIONINE COCTABIIAIOIINE:

OCO3HAaHHE OOYYalOIIMMHCS POCCHICKOM TpakIaHCKONH HIEHTHYHOCTHU — TOTOBHOCTH K
CaMOpPa3BHUTHUIO, CAMOCTOSITEIIBHOCTH H CAMOOIPEICIICHHIO;

HaJIMYUe MOTUBALUU K 00yYEHUIO;

[EJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKJICHUU JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULINNA Oa30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS B CBOCH JCSATEILHOCTH
[EHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKaMH, IMPUCYIIMMHU  LEJIOCTHOM cHCTEME XHMHYECKOTO
o0Opa3zoBaHus;

HaJIMYUeE MPABOCO3HAHUS HKOJIOTHMUYECKOM KYJIbTYPhl U CHOCOOHOCTH CTaBUTh LEJIU U CTPOUTH
JKU3HCHHBIC IIJIaHBbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MTPeIMETa « XUMHUS» TIOCTUTAIOTCS B €IMHCTBE YUEOHOH U
BOCIIMTATCILHOU ACATCIIBHOCTU B COOTBCTCTBMHM C TYMAHUCTUYCCKHUMHU, COLOUOKYJIBLTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH W HJ€AJlaMUd POCCHICKOTO TpPa)KIaHCKOrO OOIIecTBa,
NPUHATHIMH B OOIIECTBE HOPMAMHM M TPaBUJIAMH TIOBEACHHUS, CIOCOOCTBYIOIIMMH IpoIeccaMm
CaMOIIO3HaHUs, CAMOPA3BUTHUS U HPAaBCTBEHHOTO CTAHOBJICHUSI IMYHOCTH O0YUYaIOIINXCS.

JlugHOCTHBIE PE3YJIBTATBl OCBOCHUS MpeaMeTa «XUMUs» OTpaxaroT CHOPMHUPOBAHHOCTH
OTIbITa TIO3HABATEILHOM U MPAKTHYECKOH JEATEIbHOCTH 00yYaOIUXCs [0 peann3alii MPUHSATHIX B
o0mIecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

OCO3HAHMSI OOYYAIOUIMMHUCS CBOUX KOHCTHTYIIMOHHBIX NMpPaB M OOS3aHHOCTEH, YBAXKEHHS K
3aKOHY | MPaBOIMOPSIIKY;

MNpeaACTaBJICHHUA O COHHAJIBHBIX HOPMAax MW IpaBUJIaX MCKIMYHOCTHBIX OTHOIIIEHUII B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOp‘-IGCKOfI ACATCIIBHOCTH IIpHU CO3JJaHUU y‘~IG6HI)IX ITPOCKTOB,
pelIeHnr yueOHbIX U MTO3HABATENbHBIX 33/1a4, BHIOJHEHHUH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHMUS], JIOTHKY U apIyMEHTBI IPYTUX IPU
aHaJIM3€e Pa3TUYHBIX BUJIOB YUEOHOI e TENbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHYECKOMY U HAYYHOMY HACIEIHI0 OT€YECTBEHHON XUMUU;

YBaXCHUA K IPOUCCCY TBOPUCCTBA B oOJactu TCOPHUH U NPAKTUICCKOTO MPUMCHCHUA XUMHUHU,
OCO3HAHHUA TOTO, YTO JOCTHXCHHSI HAYKHU €CTh PE3yJIbTaT JUIUTEIbHBIX HAOIIOICHHM, KPOMOTINBBIX
SKCHICPUMCHTAJIbHBIX ITOMCKOB, IOCTOAHHOT'O TPpyda y‘-IéHI)IX H IMPAKTUKOB;

WHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MOJyUYEHUH U MOCIEAYIOIIEM aHaan3e nH(opMaluu
0 MCPCAOBBIX JOCTUIKCHUAX COBpCMCHHOfI OTEUECTBEHHOU XHUMHU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMOBEACHM,;

CIIOCOOHOCTH OIICHMBATh CUTYAallMH, CBA3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U MPUHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACh HAa MOPAJIBHO-HPABCTBECHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTU OIIEHUBaTh CBOE TIOBEJEHHWE W TMOCTYNKH CBOMX TOBApHINEH C MO3UIUI
HPABCTBCHHBIX WU IIPAaBOBBIX HOPM U OCO3HAHUE HOCHG}ICTBI/Iﬁ OTUX IMOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEeW 3J0pOBOro M Oe3omacHOro oOpa3za >KW3HU, HEO0OXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3JI0POBEIO;

coOJTr0IeHHsT TIpaBUII OE30MaCHOTO OOpAIEHUs C BEIIECTBAMU B OBITY, MTOBCETHEBHOM JKH3HU
U B TPY/AOBOI 1€ATEIHHOCTH;

MMOHUMAaHH HECHHOCTHU MMPaBUJI HHAWBUAYAJIBbHOI'O U KOJIJICKTUBHOT'O 0€e301acHOTro IIOBCACHUSA
B CUTYallUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;
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OCO3HAHMS TOCTEICTBUA W HENPHUATUS BPEIHBIX NPUBBIYCK (YHOTPEOJICHUS aJIKOTOJI,
HapKOTUKOB, KYpEHHs);

5) Tpy10BOr0o BOCIUTAHUA:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  y4eOHO-MCCIEIOBATENbCKOM  AEATeNbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YaCTME€ B PpEIICHUH MPaKTHUECKUX 337ad  COLMAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

UHTEpeca K IPaKTUYECKOMY U3yUEHHIO Npodeccuil pa3nuyHoro poja, B TOM YHCIIE Ha OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaKEHU K TPYLY, JIIOJAM TpyJa U pe3ysbTaTaM TPYyAOBOH JAESATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHIUBHAYaJbHOU TPAaeKTOPUH 0Opa3oBaHusi, OymyIei
npodeccun U peanu3aluy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHH, HHTEPECOB U OTPEOHOCTEH 00111ecTBa;

6) IK0JI0rM4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKU 1€JIecO00pa3HOro OTHOIICHUS K MPUPOAE, KaK MCTOYHUKY CYIIECTBOBAHHS
JKH3HH Ha 3eMiIe;

NOHMMAaHHS TJI00AJBHOTO XapakKTepa 3KOJIOIMYECKHX MpoOJeM, BIUSHHSA SKOHOMUYECKHUX
IPOLIECCOB HA COCTOSIHUE NTPUPOTHON U COLIMATIBHOM Cpelibl;

OCO3HAaHHSA HEOOXOAMMOCTH HCIIOJIb30BAHMS AOCTMXKEHUH XHMHHU U1l PEIEHUs BOIIPOCOB
PaLMOHATIBHOTO PUPOIONOIb30BAHUS;

AKTUBHOTO HENIPUATHUSA IEUCTBUM, IPUHOCSIINX BPEJ OKPYIKAIOIIEH IPUPOJHOU Cpelie, yMEHUS
IPOTHO3UPOBATh HEOJIAroNPHUATHBIE SKOJIOTHYECKHE TOCIEACTBHS NMPeIIPUHUMAEMbIX ASHCTBUI U
IpeloTBpallaTh UX;

HAJIMYMA PA3BUTOIO SKOJOTMYECKOIO MBIIIICHHS, 3KOJOIMYECKOH KYJIbTYpBbl, OIBITA
JESATENIbHOCTH ~ DKOJIOTMYECKOM  HAlpaBIE€HHOCTH, YMEHHUS  PYKOBOJICTBOBATbCA MMM B
[IO3HABATEJIbHOM, KOMMYHUKATHUBHOM M COLMAJIbHOM MpPAKTHKE, CIIOCOOHOCTH U YMEHHsI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OpMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOLLECTBEHHOW PAKTUKU;

NOHMMAaHUA cleuu(UKM XUMUU KaK HayKd, OCO3HaHuA €€ poiu B (HOopMHpOBaAHHUU
palMOHATIBHOIO HAYyYHOT'O MBILIUIEHUS, CO3JaHUM LIEJIOCTHOIO MPEJCTaBICHHUS 00 OKpY’KarolieM
MUpE KaK O €IUHCTBE MPUPObI U YEJIOBEKA, B IO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEN U PEelIEHUN
npo0JeM CoXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOeKIAEHHOCTH B 0CO0OM 3HAUMMOCTH XHMHMM JUIS COBPEMEHHOM LMBHUIM3alUU: B €€
IYMaHUCTUYECKON HANpaBICHHOCTH M Ba)XKHOW pOJIM B CO3JaHMM HOBOM 0a3bl MaTepualbHON
KyJbTYpbl, PEIICHUU TIJI00aJbHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHS 4YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON U SKOJOIrMUECKON 0€30MMacHOCTH, B Pa3BUTUN MEAULIMHBI, 00ECTIeYeHUN
YCIIOBUH YCIIEIIHOIO TPYAa U AKOJIOTMUYECKH KOM(POPTHOM KU3HU KaXA0r0 4jieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUS  CYIIHOCTH METOAOB  ITIO3HAHMI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4aeMble 3HAHUS IS
aHau3a U 0ObSACHEHUs SIBICHUM OKPYXKAIOIEro MUpa U MPOUCXOAAIINX B HEM U3MEHEHUM, yMEeHUs
Jenath 000CHOBAHHBIE 3aKIIOYEHHs] HA OCHOBE HAYUYHBIX (PAKTOB M MMEIOLIUXCS TAaHHBIX C LIEJIbIO
MIOJIyY€HUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIbHO UCIOIB30BaTh XUMUYECKUE 3HAHUS JIJIS pelIeHUs TPoOiieM B
pEAIbHBIX KU3HEHHBIX CUTYyalHsX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BaTENIbCKON ASITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30oBaHHUIO M CamMOOOpa30BaHHIO, K
AKTHBHOMY IOJIYY€HHIO HOBBIX 3HaHUH MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJia B Pa3InYHbIX chepax mpodhecCHOHATBHON 1A TeIbHOCTH.
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MeTtanpenmeTHbie pe3yJibTaThl

MetanpeameTHble pe3yabTaThl OCBOCHHUS yUeOHOTo MpeaMeTa « XUMUsS Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHUs BKITFOYAOT:

3HaYuUMbIe UI1 (POPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOUIUXCA MEXAUCHUILIIMHAPHBIE
(MeXMpeIMeTHBIC) 00IIeHayYHbIC TTOHSITHS, OTPAKAIONIUE [IETOCTHOCTh HAYYHON KapTUHBI MHpA U
cnenuuKy METOJOB IO3HaHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
9HEprus, BICHUE, TPOIIECC, CUCTEMA, HAYYHBIN (DAKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCcCclleZloBaHNe, HAOII0IeHIE, U3MEPEHHE, IKCIIEPUMEHT U ApYyTHUE);

YHUBEpCaJIbHbIC yU4eOHBIC ACHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHEIC, PETYJISTUBHBIC),
obecnieunBaromue GopmMupoBaHue (QyHKIHOHAIBHON T'PaMOTHOCTH M COLIMAJIbHOW KOMIIETEHIIUU
00yyJaromuxcs;

CIIOCOOHOCTh ~ OOY4YaroIIMXCS ~ HCIIOJIb30BaTh  OCBOCHHBIE  MEXAUCLMILIUHAPHBIE,
MHUPOBO33PEHUYCCKUE 3HAHUS ¥ YHUBEPCAIbHBIE yUeOHbBIE ICHCTBUS B IIO3HABATEILHOM M COLIUATHHON
MPaKTHKE.

MeranpeaMeTHble  Pe3yJbTaThl OTPAXKAIOT OBIAJACHHE YHUBEPCATBHBIMH  YYCOHBIMH
MO03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

OBgi1ajleHHe YHUBEPCAJIBLHBIMU YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOornYecKue AeHcTBHS:

CaMOCTOSITENIFHO ~ ()OPMYJIMPOBAaTh W  aKTyaJH3UpOBaTh IMPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTPEACIATh TN JACSITeIBbHOCTH, 3aJaBas IMapaMeTpbl W KPUTCPUU WX JIOCTHDKCHUS,
COOTHOCHUTD Pe3yJIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IEJISIMH;

UCIIOJIb30BaTh IPU OCBOCHUW 3HAHWW MPUEMBI JIOTUYCCKOTO MBIIUICHUS — BBIICISTH
XapaKkTepHble TMPU3HAKK TMOHATHM W  yCTaHABIUBAaTh MX B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE MOHITHS TSI OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBIICHUMH;

BBIOMpATh OCHOBAHUS M KPUTEPUHU IS KJIaCCU(UKALIMY BEIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHUECKUE pacCykJeHUs (MHIYKTUBHbBIC, I€TyKTUBHBIC, [0 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W IMPOTHBOPEUYHUS B PACCMATPHBACMBIX SIBJICHUSAX, (OPMYJIUPOBATH BHIBOJBI H
3aKIJIIOUCHUS;

MPUMEHSTHh B IPOIECCEe TMO3HAHUS, HCIIOJIB3yeMbIe B XHMHUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIeIH, TIPeoOpa3OBbIBaTh MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYecKast popMyJia, ypaBHCHHE XUMUICCKON PEaKIIUU — P PEIICHUH YIeOHBIX TO3HABATEIBHBIX
U TPaKTUYECKUX 3a/1ay, MPUMEHSTh Ha3BaHHBIE MOJENbHbIC MPEICTABICHUS MM BBISIBICHUS
XapaKTePHBIX MPU3HAKOB MU3YYaeMbIX BEIIECTB M XUMUICCKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BATENbCKUE eiiCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYCCKUX PEAKITUI;

dbopMynupoBaTh LEAM U 33aJa4d  WCCJIEIOBaHHS, MWCIOJNb30BaTh IIOCTABIECHHBIE U
CaMOCTOSITEIILHO C(HOPMYITHPOBAHHBIC BOIIPOCH! B KAYECTBE WHCTPYMEHTA TTO3HAHUS U OCHOBBI JIJIS
dbopMUPOBAaHUS TUIOTE3HI 10 TPOBEPKE MPABUIFHOCTH BBICKA3bIBAEMBIX CYXKICHMIA,

BJIQJICTh HABBIKAMH CaMOCTOSITCIILHOTO IUIAHUPOBAHUS H  TIPOBEACHHS yYCHUUICCKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAONIOAATh 3a XOJOM TMIpOIlecca, CaMOCTOSITEIBHO
IIPOTHO3MPOBATh €ro pe3yjbTaT, (OopMyaHpoBaTb O0OOOIIEHUS M BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HMCCIEAOBAHUS, COCTaBISATH OOOCHOBAaHHBIM OTUET O MPOICIAHHON
pabore;

PUOOPETATh OMBIT YICHUYECKOU CCIEA0BATEIHCKON U TPOSKTHOM AeSITENEHOCTH, IPOSIBIIATh
CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYSCKUX 3ajad,
MPUMEHEHHUIO Pa3JIMYHBIX METOJIOB MMO3HAHUSI.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHHKAX WH(OpMaLUK (HaydHO-TIOMYJIIpHAs JIUTepaTypa
XUMHUYECKOTO COJIEpP’KaHUs, CIpPaBOYHBIE IMOCOOMs, pecypchl HWHTepHETa), aHaIU3UPOBATH
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UH(OPMALIKIO pa3IMYHBIX BUIOB U ()OPM MIPEICTABICHHS, KPUTHUYECKU OIICHUBATH €€ TOCTOBEPHOCTh
1 HEPOTUBOPEYNBOCTD;

(dopMynIHpOBaTh 3ampockl M TNPUMEHATH pa3lIWYHbIE METOAbl IpPU IOHCKE M OTOOpe
uHpopMaLuu, He0OXOAUMOM [l BBIIOJIHEHHS y4eOHbIX 3a/jau ONPeaesIEHHOIO THUIIA;

nproOpeTaTh OMBIT HCIOIB30BAaHUA HH()OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U
Pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHMAJIbHYIO (hOpMY MpelncTaBieHHs HHPOPMAIUH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCIIO0JIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA IPU paboOTe ¢ XUMHUYECKOW HH(POpMaLneit:
IPUMEHATh MEXIpeAMETHble ((pU3nYecKkue M MaTeMaTU4eCKHUe) 3HAKU U CHUMBOJBI, (HOPMYJIBI,
ab0peBHaTypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIAHOCTH.

OgiaieHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMM:

3aJjaBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl B XOJi¢ AMAJOra W/WMiM JUCKYCCHUH,
BBICKa3bIBaTh  HWJAEH, (OPMYIUPOBATH CBOM NPEJIOKEHUS  OTHOCUTEIBHO  BBIIOJHEHUS
IIPEIUI0KEHHON 3a1a4H;

BBICTYIIaTh C IIPE3EHTALlMEl pe3ylbTaTOB I103HABATEIbHOW JAESTEIbHOCTH, I1OJTYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBINOJIHEHUHA XUMHYECKOIO SKCIIEPUMEHTA,
IPAKTUYECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB M3y4YaeMbIX BELIECTB, pealu3ald y4yeOHOro
npoekTa M (OpMYJIMpPOBATH BBIBOJBI 10 pe3yjibTaTaM NPOBEAEHHBIX MCCIEIOBAHUN IyTEM
COTJIACOBAHUS TIO3UIUH B X07e 00CYKICHUS U 0OMEHAa MHEHUSIMH.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IUJIAHUPOBAaTh M OCYLIECTBIISITH CBOIO I1O3HABATEJIbHYIO JESTEIbHOCTD,
ompenenss e€ LeNd U 3alaud, KOHTPOJUPOBATb U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh
npeyiaraéMblii alrOpUTM AEMCTBUM HpU BBIOJIHEHUM YYE€OHBIX M MCCIEN0BATENIbCKUX 3ajad,
BbIOMpaTh Haunbosee 3(PPeKTUBHBIN cOCO0 UX peleHHs ¢ y4€TOM IOJIY4YEeHUs HOBBIX 3HAaHUH O
BELIECTBaX U XUMUYECKUX PEaKLUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEILHOCTA HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IIpeameTHbIe pe3y/ibTaThl
10 kaacc

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUsh» OTPaKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTaBIISIONICH €CTEeCTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJIM XUMUU B TIO3HAHUU SIBJICHUM MPHPOABI, B (HOPMHUPOBAHHH MBINIICHUS H
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHAIbHOM TIpPaMOTHOCTH, HEOOXOAUMON JUIsl  pelleHus
NPAaKTUYECKUX 337a4 M HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY 3J0POBBIO U
MPUPOJHON CpeliE;

BIIaJICHUE CUCTEMOM XMMHMUYECKUX 3HAHWM, KOTOpasl BKIIIOYAET: OCHOBOIIOIATaAIOIINAE TTOHATUS
(XMMUYECKHIl 2JIEMEHT, aTOM, »JJEKTpPOHHas 000J04YKa aroma, MOJIEKyJa, BaJEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XMMHUYECKass CBA3b, CTpyKTypHas ¢opmyna (pa3BépHyTas U
COKpalEHHas1), MOJIb, MOJISIpHAsi Macca, MOJISIPHBINA 00BEM, YIJIEPOIHBINA CKeNeT, GyHKIMOHAIbHAS
IpyIa, paauKail, U30MEpHsl, U30MEPBI, TOMOJIOTUYECKUH Psifl, TOMOJIOTH, YTIIEBOLOPOABI, KUCIOPOL
U a30TCOJEPKALIUE COCTUHEHUsI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIC
COEZIMHEHUS); TEOPHH U 3aKOHBI (TEOpusi CTPOEHUS oprannyeckux Bemiects A. M. bytieposa, 3akox
COXPaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHH; MUPOBO33PEHUYECKUE
3HAHHUs, JIEKAIIUME B OCHOBE INOHMMAHUS IMPUYUHHOCTH M CHUCTEMHOCTM XMMHYECKHUX SIBJICHUU,
(dakTosornyecKkue CBEACHHUSI O CBOMCTBAX, COCTaBE, MOJYyYEHHWH M O€30IaCHOM HCIOJIb30BaHUU
BaXHEHUIIINX OPraHUYECKUX BEUIECTB B OBITY U MPAKTUUYECKOM JIEATETHHOCTH YEIOBEKa,

c(hOpMHUPOBAHHOCTh YMEHUI BBISBIATH XapaKTepHbIe MPU3HAKH MOHITHI, YCTaHABIUBATh UX
B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME IOHATUSA IIPU ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILCHUI OPraHUYECKUX COCTUMHEHUM;
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c(OpPMUPOBAHHOCTh YMEHUH HCIIOJNIB30BaTh XHUMHYECKYI0 CHMBOJHUKY [JISI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (HOpMYT OpraHUYEeCKUX BELIECTB U
YpaBHEHUN XMUMHUYECKUX PEAKIMi, U3rOTaBIMBATh MOJIEIU MOJIEKYJ OpPraHUYECKHX BEIECTB JJIs
WJUTFOCTPALIMHM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHI YCTaHABJIMBATH MPUHAIICIKHOCTh W3YYCHHBIX OPraHUYECKUX
BEIIECTB I10 UX COCTaBY U CTPOCHUIO K OIpe/IeIEHHOMY KJlaccy/TpyIie COeqUHEHHH (YTIIeBOAOPOIbL,
KHUCIIOPOJI M Aa30TCOJAEpIKAIME€ COEIUHEHMS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs), JaBaTb UM
Ha3BaHUs 1o cuctematudeckoil HomeHkimarype (IUPAC), a Takke NpPUBOAUTH TPUBUAILHBIC
Ha3BaHMs OTIEJIbHBIX OPraHMYECKUX BEUIECTB (3TWJIEH, IPOIWIEH, alleTUJIEH, 3TUJICHIJIUKOJIb,
runepus, ¢eHos, QGopMmalbIerusl, aleTaibAeruil, MypaBbUHas KHCJOTa, YKCyCHas KHUCIIOTa,
OJICMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, LEeJUII0I03a, TIIHLUH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpENesTh BUIbl XUMHYECKOHW CBA3M B OpPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS TNPUMEHSTH IOJIOKEHUS TEOPUU CTPOCHUS OPTaHUYECKUX
BemectB A. M. BbytnepoBa st 0ObsICHEHUS 3aBUCMMOCTH CBOWCTB BEILIECTB OT HUX COCTaBa M
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepPHU30BaTh COCTAB, CTPOEHHE, (PM3NIECKHE U XUMHUUECKUE
CBOICTBa TUMHUYHBIX MPEACTABUTENCH Pa3IMUYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STHJICH, TPOINWICH, aleTwieH, OyramueH-1,3, merunOyraameH-1,3, OCH30J, METaHOJ, 3TAHOI,
STUJICHIJIUKOJb, TTUIEPUH, (DEHOJI, alleTalbJeru]l, MypaBbUHas U YKCYCHas KHCIOTBI, TIIOKO3a,
Kpaxmaj, LeJJI0JI03a, aMMHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATh I€HETHUYECKYIO CBSI3b MEXAY
HUMH YPAaBHEHHUSIMU COOTBETCTBYIOUIMX XMMHYECKHUX PEAKUHUA C UCHOJIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOUHUKH YTIIEBOJIOPOAHOTO ChIphbs (HE(PTH,
IPUPOJHBIM Ta3, Yrojp), cocoObl MX MEpepabOTKH U IMPaKTUYECKOE MPUMEHEHHE MPOJYKTOB
nepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJIUTH BHIYUCIICHHS 0 XMMHUYECKUM ypaBHEHHSIM (MaccChl,
00BEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA MU MPOIYKTa PEaKlUU 1O U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOT'O U3 UCXOAHBIX BELIECTB WJIM IPOAYKTOB PEAKIUH);

c(hOpMUPOBAHHOCTh YMEHUU BIAJETh CUCTEMOW 3HAHUII 00 OCHOBHBIX METOJAaX HAYYHOTO
MMO3HAHMUSI, UCTIOJIB3YEMbIX B XUMUU TIPH U3YUYEHUH BEIIECTB U XMMUUYECKHX SIBICHUH (HaOIt01eHHe,
U3MEepeHHe, HKCIEPUMEHT, MOJCIUPOBAHNE), UCIIONb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
MPUHATHS PEIICHUM B KOHKPETHBIX XKU3HEHHBIX CHUTYallUAX, CBS3aHHBIX C BEHIECTBAMH U HUX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIONATh TpaBWja MOJH30BAHUS XHUMHYECKOW TOCYIION u
1abopaToOpHEIM 000PYJOBaHHEM, a TaKXkKe MpaBHiia OOpalIeHHs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITTOJIHEHUIO JIJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU T[UIAHUPOBATh M BBIMONHATH XHUMHUYECKUH OSKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEILIECTB MPU HArpeBaHHUM, MOJyYEHUE STUJICHA U H3YyYEHUE €ro
CBOICTB, KQUeCTBEHHBIC PEAKIIMU OPTaHMYECKUX BEIIECTB, JCHATypalusi OeNKOB MPH HATPEBaHUH,
I[BETHBIE PEAKI[MU OEIKOB) B COOTBETCTBUHU C MPAaBUIIAMU TEXHUKU O€30MaCHOCTH MPU OOpaLICHUH C
BelleCTBAMH U JA0OPAaTOpPHBIM 00OPYJOBaHHEM, TMPEACTABIATh PE3YyIbTaThl XHUMHYECKOTO
HKCIIEpUMEHTA B (DOpMe 3arucu ypaBHEHUH COOTBETCTBYIOIIUX PEAKIIUN U POPMYITHPOBATH BHIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHN KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nundopmarnmu, UHTEpHET U ApYyTUX);

c(OpMUPOBAHHOCTh yYMEHHUH COOJIIOJIaTh MpaBWJIa OSKOJOTHYECKH I1eJ1Ieco00pa3Horo
MOBE/ICHUS B OBITY ¥ TPYAOBOH JEATEILHOCTH B LIEJISIX COXPAaHEHUS CBOETO 3/I0POBbS 1 OKPYKAIOIIEeH
INPUPOJIHOM Cpenibl, 0CO3HABAaTh OMACHOCTh BO3JEHCTBUS Ha KUBBIE OPraHU3MBI ONpPEAEIEHHBIX
OpraHMYECKUX BEIIECTB, MOHMMAas cMbIcn Tokasarens [IJIK, moscHATh Ha mpumepax crocoObI
YMEHBIIIEHUS U TIPEAOTBPAIEHUS UX BPEIHOTO BO3CHCTBUS Ha OPTraHN3M YEJIOBEKa;

13

[okymeHT co3aaH B anekTpoHHow chopme. Ne 103 ot 14.11.2025. UcnonHutens: MNaHuesa O.X. B SINNEKTPOHHbIA
CrpaHunua 13 u3 18. CTpanuua cosaaHa: 14.11.2025 14:24 =¥ TATAPCTAH



JUTsE 00YYAIOIIUXCSI C OTPAaHUYCHHBIMEI BO3MOXKHOCTSIMH 3I0POBbSI: YMEHUE PUMEHSITH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHMIA;

JUTSL CIICTIBIX W CIIA0OBHIANINX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh Pelbe(HO-TOUCUHYIO
cucreMy o6o3HaueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 kaace

[TpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O0mmIast 1 HeOpraHHUeCcKasi XUMHSD) OTPAXKAroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUI: O XMMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUPA, POJIM XMMUU B TIO3HAHWH SIBIICHUH MPHUPOABI, B (DOPMHUPOBAHUH MBIILICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOW TIpPaMOTHOCTH, HEOOXOAUMON [UIsl  pelIeHus
NPAaKTUYECKUX 337a4 M HSKOJIOTMYECKH OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO U
MPUPOJHON Cpelie;

BJIa/ICHUE CUCTEMOM XMMHMUYECKUX 3HAHUN, KOTOpPask BKIIOYAET: OCHOBOIOJIATAIOLINE OHITHS
(XMMUYECKHIl 2JIEMEHT, aTOM, U30TOIl, S-, p-, d- 2JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJISIPHBINA 00BEM, BAJIGHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHHSI, XUMHUECKast
CBs3b (KOBaJICHTHAasl, UOHHAs, METaJUIMYeCcKas, BOJOPOAHAs), KPUCTAJUIMUECKas PeIIETKa, THUIIbI
XUMHUUYECKHUX PEAKIUI, pacTBOP, 3JEKTPOIUTHI, HEAJIEKTPOIUTHI, AIEKTPOIUTHUECKAS IUCCOLMALINS,
OKHUCJIUTEJb, BOCCTAHOBUTEINb, CKOPOCTh XMMHUECKON peakllii, XUMUYECKOE PaBHOBECHUE); TEOPUU
U 3aKOHBI (Teopus 3JIEKTPOJIMTUYECKON auccouuanuu, nepuoanueckuii 3akon /. 1. Menneneena,
3aKOH COXPaHEHHUsI MaCChl BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPALICHUS SHEPIUU IIPU XUMHUECKUX
peaKkuusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMUU, MUPOBO33PEHUECKHE 3HAHMUSL, JIEKAILIHIE
B OCHOBE MMOHMMAaHUS MPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKHX SIBICHUH, (HaKTOIOrHMYECKUe
CBEICHMSI O CBOMCTBaxX, COCTaBe, IOJYYEHMM U O€30IaCHOM HCIIOJIb30BAHUM Ba)KHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH JeATeIbHOCTH YeIIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBIISATH XapaKTepPHbIC MPU3HAKU MOHSITHH, yCTAaHABIMBATH MX
B3aUMOCB$I3b, UCII0JI30BAaTh COOTBETCTBYIOIINE MOHITHS MPU ONMCAHUKA HEOPTAaHMYECKUX BELIECTB
U UX NPEBPALCHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIIOJNB30BaTh XHUMHYECKYI0 CHMBOJUKY [JISI COCTaBJICHUS
(dopMyJI BEILIECTB U YpaBHEHUIN XMMUUYECKUX PEaKIUii, cucremarnyeckyto Homenkinarypy (IUPAC)
U TPUBHUAIbHBIC HA3BaHUS OTIEJIbHBIX HEOPraHWYECKHX BEIIECTB (yrapHbIU ras, yrieKUCIbIA ras,
aMMHuak, raiéHasi U3BeCTh, HeraléHas U3BecTb, TUThEBAs COJa, MUPHUT U ApYyTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OIpeNessaTh BAJICHTHOCTh U CTETNEHb OKHCICHHUS XUMHUYECKUX
AIIEMEHTOB B COEIUHEHUSIX Pa3IMYHOrO COCTaBa, BHJl XUMUYECKOW CBSI3U (KOBaJIEHTHAsi, MOHHAs,
MeTaJIJIN4ecKasi, BOJOPOJHAsA) B COCAMHEHHUAX, THUI KPHUCTAJUIMYECKOW PEHIETKH KOHKPETHOTO
BellecTBa (aToMHasi, MOJIEKYJIIpHasi, WOHHAas, MeTajsIndecKas), XapakTep cpelbl B BOJHBIX
pacTBOpaxX HEOPTraHUYECKUX COCTMHEHUII;

c(OpMHPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAIJIE)KHOCTh HEOPraHMUECKHUX BEILECTB 110
X COCTaBy K OMNpeNelIEHHOMY KiacCy/Tpymie COeIWHEHUH (TPOCThie BEIIeCTBA — METAJIbl U
HEMeTaJlJIbl, OKCH/Ibl, OCHOBAHHUS, KUCIIOTbI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAaHHOCTh YMEHUN PaCKPBIBATh CMBICI Mieproandeckoro 3akona JI. M. Menaeneesa
U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUTYI0, O0BSICHUTENBHYIO U IPOTHOCTUUYECKYIO (DYHKIIUY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XUMUYECKUX
anemeHToB 1-4 mepuonoB [lepuonnueckoii cucremsl xumudeckux siaemeHToB Jl. M. Menpaeneena,
UCTIONB3YSl TIOHSATHS «S-, P-, d-IMEKTPOHHBIE OPOUTANINY», «IHEPTEeTHUECKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMUYECKUX 3JIEMEHTOB M MX COEIMHEHHUU MO MepuoaaM u
rpynnaM [lepuoanueckoit cucremsl xumuueckux 3aeMeHToB 1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA
HEOPraHWYECKHX BEIIECTB PA3TMUHBIX KJIACCOB, TOATBEPK/IaTh CYLIECTBOBAHUE T€HETUUECKOU CBS3U
MeEX/ly HEOpPraHMYEeCKHMMH BEIECTBAMHU C MOMOUIbI0 YPAaBHEHUH COOTBETCTBYIOLIUX XHUMHUYECKHUX

peaxkLuii;
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c(OPMHPOBAHHOCTh YMEHHUS KJIACCU(PHUIMPOBATH XUMHUECKHE PEAKIHH MO0 Pa3IUnYHBIM
IpU3HAaKaM (YMCIY M COCTaBy pearupyroliux BEIIECTB, TEINIOBOMY 3PPEKTy peakiuu, U3MEHEHUIO
CTETICHEH OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMU, YIACTHIO KaTaIu3aTopa);

c(OPMHPOBAHHOCT YMEHUH COCTABIATh YPABHEHUS PEAKLUUI pa3IMuYHbIX TUIIOB, MOJHBIE U
COKpaIEHHBIC ypaBHEHUS PEAKIHii FOHHOTO OOMEHA, yUUTHIBAs yCIOBHUS, TPU KOTOPBIX 3TU PEAKIIUU
UAyT 10 KOHIIA;

c(OpPMHPOBAHHOCTh YMEHHUI MPOBOIUTH PEAKIINH, MTOITBEPHKAAIONINE KaUYeCTBEHHBIN COCTaB
pa3IMYHBIX HEOPTAaHUYECKUX BEILIECTB, PACIIO3HABATH OIBITHBIM ITyTEM HMOHBI, IPUCYTCTBYIOLINE B
BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIICCTB;

c(OPMHPOBAHHOCTE YMEHUH PpAaCKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxuii IOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOr0 OaaHca ATUX PEaKIMii;

c(OPMHUPOBAHHOCTE YMEHUH OOBACHATh 3aBUCUMOCTb CKOPOCTHM XMMHUYECKOM PEAKIMHU OT
Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHELITHETO
BoznelicTBus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHI XapaKTePH30BaTh XMMHUYECKHE MPOILECCH, JEeKAIIUe B OCHOBE
IPOMBIIIJICHHOTO IIOJIyY€HUs] CEpPHOM KHUCIOThl, aMMMaka, a Takke C()OPMUPOBAHHOCTh
npeAcTaBIeHud 00 OOMMX HAayuyHBIX MPHUHLIUIAX M HKOJOTHYECKUX MpoOIeMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCIICHUS C UCIIOJIb30BAHUEM MOHSTUSI «MaccoBast
JI0JIs1 BEILLIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUI ra3oB NpPU XUMHUYECKUX PEAKIMSIX, MACCh
BelleCcTBa WK 00bEMA ra30oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIM O0BEMY OJITHOTO U3
YUYacCTBYIOLIMX B PEAKLMU BEILECTB, TEIJIOBOro 3¢ (eKra peakiuy Ha OCHOBE 3aKOHOB COXpPaHEHHUs
MAaccChl BEIECTB, IPEBPALLEHUS U COXPAHEHUsI SJHEPTHH;

c(OPMHPOBAHHOCTh YMEHUH cOOMI0aTh MpaBWa IOJb30BaHUS XUMHUYECKOHW MOCYA0H U
7a00paTOpHBIM 00OPYJOBaHUEM, a TAK)Ke MpaBUJIa OOpalleHHs] C BEHIECTBAMH B COOTBETCTBHHU C
UHCTPYKLHSAMU 110 BBIIIOJHEHHUIO JTa00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATb M BBIIOJHATH XMMHUYECKUH SKCIEPUMEHT
(pa3noxkeHue Mnepokcuaa BoJOpoJia B MPUCYTCTBUHU KaTalu3aTropa, OnpeaeIeHue cpebl pacTBOPOB
BEIIECTB C TIOMOIIBI0 YHUBEPCATHHOTO MHAWKATOPA, BIUSHHUE Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XMMHUYECKON peakliu, peakKlui HOHHOro 0OMeHa, KayeCTBEHHbIE PeakLuu Ha cyibdar-, kapOoHaT-
U XJOpPWJ-aHUOHBI, HAa KATHOH aMMOHUS, pEUICHHE DJDKCIEPUMEHTAIBHBIX 3aJad 110 TEeMaM
«Metamnb» u «HemeTanas») B COOTBETCTBUH € TPABUIAMU TEXHUKH 0€30MaCHOCTH MPU 00pALIeHUH
C BewlecTBaMM M J1a0OpaTOPHBIM OOOpPYAOBAaHUEM, NPEICTABISATh PE3YyIbTaThl XUMHYECKOIO
HKCIEpUMEHTa B (popMe 3ammcu ypaBHEHUI COOTBETCTBYIOIINX PEAKIMN U (POPMYITUPOBATH BBIBOIBI
Ha OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aAHAJIU3UPOBATh XUMHUECKYI0 HH(OpMaIuio,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKalUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUH COONIOJaTh MpaBHJa 3KOJOTMYECKH I1eJIeco00pa3HOro
MOBE/IEHNUS B OBITY Y TPYAOBOM JESATENHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/10POBbsS M OKpYKaroIen
IIPUPOJHOM Cpefpl, OCO3HABAaTh OMACHOCTb BO3JCUCTBUSA Ha JKUBBIE OPraHU3MBI OIPENEIEHHBIX
BelIeCTB, MOHMMas cMbica mokaszaTens [IJIK, moscHATe Ha mpuMepax crnocoObl YMEHBUIECHUS U
[IPEAOTBPALECHUS UX BPEIHOIO BO3ACUCTBUS HA OPraHU3M YEII0BEKA;

JUIst 00Y4YarOIIUXCsl C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pPOBbS: YMEHUE IPUMEHSATH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/AX IMMO3HAHUS BELIECTB U XUMHUECKUX SIBJICHUH;

JUISL CHETBIX U CJIA0OBHUIALIMX OOY4YaIOIIMXCs: YMEHHE HCIOJIBb30BaTh Pelbe()HO-TOUEUHYIO
cucreMy o0o3HaueHuit JI. bpaiins muist 3anucu Xumuueckux Gopmy.
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TEMATHYECKOE INTAHUPOBAHHE 10 KJIACC

No | HaumenoBanue pasnenoB u Tem | KonnuecTBo yacoB DIIEKTPOHHBIE
I/l | TPOTPaMMBI Bcero | Kontpo | IIpaktu | (mudposbie)
JbHBIE | Yeckue | oOpa3oBaTeNbHbIE PECYPChI
paboTbl | paboThI
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPTraHUYE€CKOH XUMHH
1.1 | [IpenMeT opraHUu4YECKON XUMUU. 2 bubmuorexa [JOK
Teopust CTpOEHUST OPraHUYECKUX https://m.edso0.ru/d69d{650
coequuennit A. M. bytiepoBa
Hroro no pazneny 2
Pa3znea 2. YriieBoaopoanbl
2.1 | I[IpenenbHble yIIIEBOAOPOIBI — 2 bu6nmoreka [IOK
QJTKaHBI https://m.edsoo0.ru/d69d{650
2.2 | HenpenenbHbie yrieBOAOPOIbI: 5 1 bu6nmoreka [IOK
AJIKEHBI, aJIKaJUCHBI, AJIKUHBI https://m.edsoo.ru/d69df650
2.3 | ApoMatuyeckue yriieBoJ0pObl 2 bu6nuoreka [IOK
https://m.edso0.1u/d69d{650
2.4 | [IpupoaHbie UCTOYHUKH 3 1 bubnmnoreka HOK
YTIIEBOIOPOOB U UX https://m.edsoo.ru/d69d{650
nepepadoTKa
Hroro no pazpeny 12

Paznen 3. Kuciaopoaconepskamue opr

AHUYCCKHE COCINHCHUSA

3.1 | Couptsl. @eHon 3 bubnuorexa [HOK
https://m.edsoo.ru/d69d{f650

3.2 | Anpneruapl. Kap6oHOBBIC 6 1 bu6nmoreka [IOK

KUCIOTHL. CII0KHBIC 2PHUPBI https://m.edso0.1u/d69d{650

3.3 | YrieBoabl 3 2 bu6nuoreka [IOK
https://m.edso0.ru/d69d{650

Hroro no pazueny 12

Pasnen 4. A3oTcoaep kainye opraHnyeckue coeIMHeHUus

4.1 | AMunbl. AMUHOKHCIIOTHL. benku 2 bu6nuoreka [IOK
https://m.edso0.ru/d69d{650

Hroro no pazneny 2

Pa3pnen S. BoicOKOMOJIEKYISIpHbIE COCAUHEHUS

5.1 | Ilmactmaccel. Kayuyku. 6 bubmuotexa [JOK
Boaokna https://m.edso0.ru/d69df650
Hroro no pazueny 6
OO011ee KOJIMYECTBO YaCcOB 110 34 3 2
IpOrpaMmMe
TEMATHYECKOE INTAHUPOBAHUE 11 KJIACC
Ne | HammeHoBaHue pa3/ielioB U TEM KonnuectBo yacoB DNEeKTPOHHBIE
m/ | IporpaMmsI Bcero | Koutpo | Ipaktu | (uudpossie)
II JAbHBIE | yeckue | oOpa3oBaTeNbHBIC
paboThl | paboOTHI | PECYPCHI
Pa3nea 1. TeopeTuueckue 0CHOBBI XMMHHU
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1.1 | Crpoenue atomoB. [lepuonnueckuit 2 bubnmoreka [JOK
3akoH u [leproanyeckas cucrema https://m.edsoo.ru/2dd57f
XuMuueckux anemeHTos Jl. 1. 24
Meupeneena
1.2 | Ctpoenue BelecTna. 4 bubmumoreka [IOK
MHoroob6pasue BeIecTB https://m.edsoo.ru/2dd57f
24
1.3 | Xumuueckue peakiuu 6 1 bu6mmoreka [IOK
https://m.edsoo.ru/2dd57f
24
Hroro no pazneny 12
Pa3znes 2. Heopranuueckasi xumusi
2.1 | Hemeramib 5 bubmuorexa [JOK
https://m.edsoo.ru/2dd57f
24
2.2 | Metamisl 5 1 bu6mmoreka [IOK
https://m.edsoo.ru/2dd57f
24
2.3 | CBs13b HEOPraHUYECKUX U 1 bubnnoreka [JOK
OpraHMYECKUX BEILECTB https://m.edsoo.ru/2dd57f
24
Hroro no pazpeny 11
Pazgen 3. XuMus u ;Ku3HbL
3.1 | XuMus u )KU3Hb 11 bu6mmoreka [IOK
https://m.edsoo.ru/2dd57f
24
Hroro no pazgeny 11
OOwiee KOIMYECTBO YACOB IO IPOrpaMMe 34 2 | |

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O

IMPOLECCA
Oos3aTesIbHBIC Y4eOHbIC MaTePHAJIbI IJIsl Y4CHHKA

* Xumus, 10 kinace/ Pynsuruc I'.E., ®enpaman @.I°., AkunonepHoe o6mectBo «M3mnarenscTBo
«IIpocserienue»
* Xumus, 11 xnacce/ Pynsutuc I'.E., ®enpaman @.I'., AkunonepHoe obmectBo «M3narenbcTBo
«IIpocsemenne»

MeToauuecKkue MaTepHuaJibl 1Jisl YYUTEJIA

* Xumus, 10 knacce/ Pynsutuc I'.E., ®enpaman @.I'., AkuronepHoe obmectso «M3narenbcTBo
«IIpocsemenne»
* Xumus, 11 xnacce/ Pynsutuc I'.E., ®enpaman @.I'., AkunonepHoe obmectBo «M3narenbcTBo
«ITpocBemenney

Hudposbie 0OpazoBaTe/ibHbIE peCypchbl U PeCypPChl CeTH HHTEPHET

Martepuansl PI'NC «Moskona»
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Jluct cornacoBaHus k gokymeHTy Ne 103 o1 14.11.2025
WHnunaTop cornacoBanus: NaHuesa [0.X. dupektop
CornacoBanue nHnyumpoBaHo: 14.11.2025 14:24

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 MaHvesa [1.X. 14.11.2025 - 14:24

[okymeHT cosnaH B anekTpoHHon copme. Ne 103 ot 14.11.2025. UcnonHutens: MaHnesa O.X. N IIEKTPOHHbIA
Ctpanuua 18 13 18. Ctpanuua cosaaHa: 14.11.2025 14:25 =¥ TATAPCTAH



