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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa MmO XUMUUM Ha YPOBHE CpeIHEro ooOImero ooOpa3oBaHUA
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencrapneHHbix B DenepaibHOM  rOCYJIapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepanuuy, peaqu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMbI, H
OCHOBHBIX TOJIOKeHU «CTpaTernn pa3BUTHA BocHUTaHUs B Poccuiickoi
Oepnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY TOAXO0/J0OB K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIMPENEIICHUIO
oO1elt cTpareruy 00y4YeHus, BOCIUTAHUSI U PA3BUTHSL O0YUYaIOIIMXCA CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHuentyanbHble nonoxkenus ®I'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
coJlep KaHMsl, pe3yJbTaTOB OOydeHHs: U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBITTYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYKWAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacarwTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOydJaromuxcsi Ha YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHMs CPEICTBAMU YUSOHOTO
npeaMera «XUMHS», COJIEPXKAHUE M TMOCTPOCHHUE KOTOPOTrO OIpPEAEiIeHbl B
nporpaMMme O XMMHUU € Y4ETOM cCHenupuKd HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TIPUPOJABl U B MaT€pUAIbHOW >KM3HU OOIIECTBa, a TaKXKe C Y4ETOM
oOmux 1efleld W TMPUHINIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW HUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCUT CBOM BKJIaJ B (hOPMUPOBAHKE PAIIMOHATILHOTO HAYYHOTO MBIIUICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUSI 00 OKpY)KaloIlleM MHUpPE Kak O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOPOe (OPMUPYETCS] B XMMHUU HAa OCHOBE TMOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BOZMOXXHBIMH 00J1aCTSIMU IPUMEHEHHUSI.



TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
III00ANBHBIX TPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOIIMMHU MHENSIMH W TNPUHIUIAMU CPEIHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIENIHOTO BKJIOYEHUS B JKU3Hb COLUYMA, MPOJOJKEHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMa  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Opranuyeckas xumus» U «OOmas W HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBJIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIOUYEHHEM 3HAHMH W3 OO0IIeld XMMHH) U
OopraHu4eckoil xumuu. POpMHUpPOBAHME AAHHOW CHCTEMBI 3HAHWW NPU HU3YYECHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» cpopmupoBaHa B MporpaMme MO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYEeHHIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpEACTaBICHU O CTpoeHuH BemecTB. CBelneHHUs 00 HU3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB JO0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUUECKHI MaTepuan M (AaKTOJIOTHMUYECKHE CBEICHHS O BeEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYE€HHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JIOTHYECKUX TO3UIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHe (YHKIMI 3TOro 3akoHa — OT
o0oOm1aroiei 10 00bACHAIOMEH 1 MPOTHOZUPYIOLIEH.



Enunasg cucrema 3HaHUMM O BaKHEWIMX BEUIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX W NPHUMEHEHHH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyHseTrcs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOpYECTBA B O0JACTH TEOPUU M NMPAKTUYECKUX MPUIOKEHUNA XUMHUH, TOMOTAOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHUW, PEUICHUS WHTEIUICKTYAIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uaed, TaKuX Kak: MaTepUalbHOE €AMHCTBO HEOPraHMYECKOTO M
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM SKCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXIQYy HOBBIMH (DaKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMHU, OCO3HAHNUE POJIM XMMUHU B PEHIEHUU 3KOJIOTMYECKUX IpodieMm, a
Takke NpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnaHe pemeHus 3agad  BOCHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4JaromMxcss MPUHATHIE MNPOrpPaMMOM IO XUMHUHU TOJXOIbl K OINPEAEICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBHMH, HUMEIOMMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOHCKa, aHalu3a Hu
00paboTku MH(pOpMALK, HEOOXOIUMBIX JIJIsl MPUOOPETEHHUSI OTbITA MPAKTUYECKON
U HCCIIEN0BATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, TP OMPEICICHUH
COJlep KaTeIbHOM XapaKTepUCTUKHU 1ieJied HW3y4YeHHUs MpelMeTa HarpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO0 LeNed U3y4YeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LIEJIAMU HU3YyYECHHUS IpPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW KaK BaKHEUIEH
COCTaBISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW



JeXaT KIIYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHWE C UCTOpUen
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOMN U MOBCEAHEBHOMN KU3HHU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TpaBUII
0e30macHOro 0OpallleHus C BEIIECTBAMH.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA 1eJiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
OpEernojaBaHUM XUMUM B OOJbIIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
IPAKTUUYECKONM KOMIIOHEHTE COJEp>KaHus OOydyeHUus, OpHUEHTUPOBAHHOM Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BIaJCIOIIEro He
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCO0aMU U
YMEHHSIMH aKTUBHOTO TOJIYY€HHS 3HAHUN W MPUMEHEHHS UX B PEATbHON KU3HU
JUISL pEIICHUs] TPAKTUUECKUX 3aj1au.

B cBs3u ¢ 3TUM mpu U3yYeHMH TMpeaMeTa «XUMHS» JOMHUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAKKE SN U 3391, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHITHIO T'PaMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopmupoBaHre y OOy4aromMxcs KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIETEHIINI), UMEIONINX YHHUBEPCAaJbHOE 3HAUEHUE MJI pa3jIMuHbIX BHUJOB
NeSATEeILHOCTH: PEIICHHs MPpoOJieM, MOrCKa, aHalnu3a U 00paboTKK HWH(POPMAIINH,
HEOOXOIUMBIX Ui TNPUOOPETEHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BXHO€ MECTO B T[IO3HAHWW XHMHH, a TaKXKe IS OLEHKH C TMO3UIUiI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB Ha OPraHU3M YeJIOBEeKa U MPUPOAHYIO CPELY;

pa3BUTHE MO3HABATEJIBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEHM 00yUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HECHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIsl TIOMCKA U aHajiu3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO



HEOOXOJMMBbI, B YAaCTHOCTH, MpU IUIAHUPOBAHWU U TMPOBEJECHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBJICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEIICHUU TI00ANbHBIX MPoOIeM
paIMoOHATBHOTO MPUPOJIONOIB30BaHUS, TIOTIOIHEHUSI SHEPTETHUYECKUX PECYPCOB H
COXpaHEHHUs] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOJIUMOCTH OEpexHOro
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3J0POBBIO, a TakKe NPUOOPETEHHS OIbITa
UCIIOJIb30BAaHUSl TOJIYYCHHBIX 3HAHUM s MPUHATHS TPAMOTHBIX PELICHHH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBIICHUSIMHU.

B yueOHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeAMET «XHUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
pEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, cocrapisieT 68 yacos: B 10 kimacce — 34 yaca (1
yac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o Ki1accU(puKaMKM OpraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3suaMy OPraHWYeCKHX BEIIECTB M MarepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U MPONMUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusauuu). [lonydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH THAPUPOBAHUS, TaJIOT€HUPOBAHUS, TUIpaTalUH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxaenue. Crocodbl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEePUMEHTAIbHBIE METOJbl HM3Y4YEHHUsS BEIIECTB M WX IMpeBpalleHUil:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOTeHONPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOH peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢usznyeckue U XHWMUYECKHME CBOMCTBA (pEaKIMM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHbl€  COUPTBL. OJTWICHIJMKOIb W  TJIMLEPUH: CTPOEHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

®deHoJ: CTPOCHHME MOJEKYIbl, (U3NYECKHUE M XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBoAOB (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHHWE B NPUPOJE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMYecKrue coequHeHus. duznueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

DOKCHepUMEHTAIbHBIE METOJbl HM3YYCHHUS BEIIECTB W WX MPEBPAIICHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHUECKHE MperapaThl, MaTEpUaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepuouyuecKoro 3akona u Ilepuoguyeckoil cuctemsl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
aKUenTopHslil). BonmopoaHas cBsA3b. BalleHTHOCTb. DNEKTPOOTPHULIATETBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIaccaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTb OT pa3iau4HbIX (hakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIum.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HUCIIOIb30BAHUEM IOHSATHUSI «MACcCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAIOB (TaJoreHOB, CEpPbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnoB B llepuonnueckon cucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE U OIKUCAHUE JI€MOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aHMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHCJIOT U 11IEJI0Y€eH, KaueCTBEHHBIE PEAKIIUN Ha KATUOHBI METAJIOB).

PacuérHrie 3anaun.

PacuéTtel mMacchl BemiecTBa WM O00bEMA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMHA ¥ KU3Hb

Ponb xumun B 00€crieUeHHUH SKOJOTMYECKOH, YHEPreTUYECKOM M MUILEBON
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IoOHSTHE O HAyYHBIX METOAAaX IO3HAHMS
BEILECTB U XUMUYECKUX PEAKLIMA.

[TpencraBiaenuss 00 OOMMX HAay4yHBIX MPUHLHUIAX POMBIIIJIEHHOTO
NOJIYYEHUS BaXKHEHIINX BEILECTB.

YenoBeK B MHUpPE BELIECTB M MAaTE€pPUAIOB: BAXKHEWILIME CTPOUTEIIbHbBIE
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuaybl U1 3JEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MHUHEPAIBbHbBIE
yaoOpeHus.

XUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0E€30MaCHOTO KCIOJNIb30BAaHUA MpenapaToB ObITOBOW XUMHUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSITHUH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMU JIJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepus, YHEPIus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO3SMCTBEHHOE ITPOU3BOJICTBO, MHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). Hay4dHo-meTonuyecko OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHYECKOT0 00pa30BaHus;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pPE3ydbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTHTYIITMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEJbHBIX 3a7a4, BBIITOJHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HAacCJIEAHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYallUH, CBSI3aHHBIE C XMMUUYECKUMU SIBJICHUSAMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM XU3HU U B TPYAOBOM AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYPEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HAIpaBJIEHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPACKTOPUU
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pa3HOro OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALIMOHATIBHOIO IIPUPOIOIIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOIO MBILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpPYKaroIeM MHUpE KaK O €IMHCTBE MPHUPOJIBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HAIPaBICHHOCTA W BAXXHOU pPOJMU B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPpyJAa W OKOJOTUYECKH KOMGPOPTHON KHU3HU KaKIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM U3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHHS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTepeca K MO3HAHUIO M UCCIIEI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

HWHTEpeca K 0COOECHHOCTSM TpyJa B pa3inyHbIX chepax mpodeccuoHanbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIC MOHSATHSA, OTPaXKaIoIINe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoBaHue, HAOTI0IeHNEe, N3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BaTh COOTBETCTBYIOIINE TIOHSITHS JIJIsi OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYECKas (opMylia, ypaBHEHHUE XHUMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEaKLNii;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHMS THIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHETa), aHANM3UPOBATh UHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeACTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgiajeHHe YHHBEPCAJIbHBIMA KOMMYHHKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB MO3HABATEIHHOU 1E€ATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCICIOBAHMA MYTEM COTJIACOBAHMS TO3MIMHA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTh, OMpezensas e€ IleNd W 3aJadd, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJM XUMHHU B IIO3HAHUU SIBJICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKMX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIJIEPOJIHBIN CKeleT, (PyHKIMOHANbHAA TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHs] MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBE, MOJYYECHHH H
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONMKMCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHUYECKUX COEANHEHUI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OpPraHMYE€CKUX BELIECTB ISl MIUIIOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (YrJIeBOJOPOJIbl, KUCIOPOA U a30TCoJepKalliue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Taxxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATUJICHTJIMKOJb, TIUUEpPUH, (eHOoJ, GopMalbIerusl, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTepuU30BaThb  COCTaB, CTPOECHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH, MypaBbUHAs U YKCYCHasl KHUCIJIOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKU YTIIEBOIOPOJIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOTO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUN (HAOJI0/IeHrEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMHUYECKOM
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpallleHUs] OPraHUYECKUX BEIIECTB MPU HArpEBaHUU, TOJTYyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJOBaHHEM, TPEACTABISATH PE3yJIbTATh
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpEeICTBa MacCOBOMU
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KUBBIC OPTaHWU3MBI OMPEICIEHHBIX OPraHHYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE O0YYaroONINXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJabTaThl OCBOCHHS Kypca «OOmas u HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YyHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pelIeHUsI IPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS WU MPEBPAILLCHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BeEIIeCTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJICHTHAs, HIOHHAsI, METAJTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHUM YCTaHABJINBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICH MEPUOIUYECKOTr0 3aKoHa /.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenpeneeBa, HCIONB3ys MOHATHS «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUW COCTABJISATh YPaBHEHUS PEAKIUN pPa3THMIHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS peaKlid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHbI COCTaB pPAa3jJMYHbIX HEOPraHMYECKUX BEUIECTB, pPACIO3HABATh
OTIBITHBIM MTYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBIICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakliui Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIbITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOHN peakiuu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyld M3 pa3HbIX MCTOYHHUKOB (CPEICTBa MAacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPY>KAIOLIEH MPUPOIHON Cpeibl, 0CO3HABATh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne n/m HaumeHoBaHue pa3jiesioB U TeM KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
MPOrpaMmabl Bceero Kontpoubnbie | Ilpaktuueckue | (uudposbie)
padoThl padoTbl o0pazoBare/ibHbIEC
pecypchbl
Paszgea 1. Teopernyeckue 0CHOBBI OPraHUYeCKOM XMMHUM
11 IIpeamer opranndeckoit xumuu. Teopus 3
CTPOCHHS OPTaHUYECKUX COeIMHEHUH A.
M. byrneposa
Hroro o pasneny 3
Pasznea 2. YrieBoaopoanbl
2.1 [IpenenbHbIe YTI€BOAOPOABI — AJTKAHBI 2
2.2 HenpenenbHble yriieBOAOPOIbI: alKEHBI, 6 1
QJIKATUCHBI, ATTKUHBI
2.3 ApOMaTH4eCcKUe yriIeBOAOPObI 2
2.4 [TpupoHbIE HICTOYHUKH YTIEBOJIOPOIOB U 3 1
uX nepepadoTka
Hroro o pasneny 13
Paznea 3. Kuciopoacoaepaxaiue opranndeckKue coeTHHeHus
3.1 Cnuptsl. DeHon 3
3.2 Anbaeruasl. KapOOHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 YrneBosl 3 2
Htoro no paszneny 13
Pasznea 4. A3orconepxaiye opranHudecKkue coe{uHeHust
4.1 ‘ AMHHBI. AMUHOKHCIIOTHI. benku 3
HToro no pazneny 3
Pa3pnen S. BeicokoMOJIeKY IsIpHbIE COCAMHECHUS
5.1 | TInactmaccer. Kayaykn. Bonokna 2
Wroro no pazueny 2
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 2




11 KJIACC

Ne n/m HaumeHoBaHue pa3/iesioB U TeM KoJunyecTBOo 4yacoB JJIeKTPOHHbIE
NMPOrpaMmabl Bcero Kontpoabubie | Ilpakruueckue | (uudposbie)
padoTbI padoThI o0pa3oBaTe/bHbIE
pecypcbl
Pasznea 1. Teopernyeckue 0CHOBbI XUMUM
11 Crpoenue atoMoB. Ilepuonnueckuii 3aKo0H 3
u [lepuonnueckas cucrema XMMHUYECKUX
anemenToB /I. 1. Menaeneera
1.2 Ctpoenue BemiectBa. MHorooopasue 4
BEIIECTB
1.3 XHUMHYECKUE PEaKITUN 6 1 1
Htoro no pazneny 13
Pa3nen 2. Heoprannuyeckasi xumms
2.1 MeTtaibl 6 1
2.2 Hewmerannnl 9 1 1
2.3 CBs13p HEOPraHUYECKUX U OPraHUYECKHUX 2
BEIIECTB
Hroro no paszneny 17
Paszngen 3. Xumus u :Ku3HL
3.1 | Xumus u Ku3Hb 4
Wroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITTPO'PAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Tema ypoka KoJsun4vecTBo 4acoB Hara JJIeKTPOHHBbIE
n/n Bcero Koutposbubie | IIpakTtuyeckue | u3y4deHus | uudposblie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
1 [Ipenmer oprannveckoil Xumum, eé 1 5.09.25
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
2 Teopus cTpOCHHS OPTraHUIECKUX 1 12.09.25
coenunennii A. M. byriepoga, eé
OCHOBHBIE TTOJIOKEHUS
3 [Ipencrasienue o KIaccuPpUKAITUN 1 19.09.25
opraHnnyeckux BemiecTB. Homenkiarypa
(cucTemaTuveckasl) U TPUBHUAIBHEIC
HA3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, 1 26.09.25
TOMOJIOTHYECKUUN PsifT
5 MeraH 1 3TaH — TpocTenIne 1 3.10.25
MIPEJICTAaBUTENH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 10.10.25
7 OTuUiEH U NPONWIEH — NpOCTeIne 1 17.10.25
MIPEJICTABUTENN AIKEHOB
8 Ilpakmuueckan paboma Ne 1. 1 1 24.10.25
«llonyuenue smunena u uzyuenue e2o
C60IICME)
9 Ankanuensl. byranuen-1,3 u 1 7.11.25
MeTunoyranuen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa M PE3HHBI
10 AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, 1 14.11.25
TOMOJIOTHUECKUH psia. ALETUIIeH —
MIPOCTEUIINN NTPECTABUTEb AIKUHOB
11 BbruncieHus no ypaBHEHUIO XUMHUYECKOM 1 21.11.25




pCaKuu

12 Apensbl: 6eH301 1 TonyoJ. TOKCHYHOCTH 28.11.25
apeHoOB

13 ['eneTnueckas cBsI3b yIi€BOJOPOIOB, 5.12.25
MPHUHAIISKANINX K Pa3JIMYHBIM KJlaccam

14 [IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB: 12.12.25
MIPUPOJIHBIN ra3 U MOMYTHBIC He(TIHBIC
ras3bl, He)Th M MPOAYKTHI €€ nepepaboTKu

15 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB: 19.12.25
MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
ra3bl, HeTh ¥ MPOAYKTHI €€ nepepaboTKu

16 KonTpouabHas pa6ora no pasaeiry 26.12.25
«YT1J1€BOOPOJAbD)

17 [IpenenbHBIC OTHOATOMHBIC CITUPTHI: 16.01.26
METaHOJI ¥ 3TaHo1. BomopoaHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: ATHJICHTIIMKOJb U 23.01.26
TIIUIEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (PU3NYECKHE 30.01.26
Y XUMUYECKHE CBONCTBA, IPUMEHEHHE

20 Anpaeruspl: hopManbAeTHI U 6.02.26
areTanpJeru]. AleToH

21 Anpaeruspl: hopManbAeTHI U 13.02.26
areTanpJeru]. AleToH

22 OAHOOCHOBHEIE MpeieNbHbIE KAPOOHOBBIE 20.02.26
KHCJIOTBI: MypaBbHHAsI M YKCYCHAsI

23 Ilpakmuueckaa paboma Ne 2. «Ceoiicmea 27.02.26
pacmeopa yKCycHou KUciomol»

24 CreapuHOBast M OJICMHOBASI KUCIIOTHI, KaK 6.03.26
MIPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

25 CrnoxHble 3(UpbI KaK MPOU3BOIHBIE 13.03.26
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponms, npuMeHeHue, 20.03.26




Ouooruyeckas POJIb ) KUPOB

27

VYTaeBopsl: cOCTaB, Kilaccuukanus.
Baxueriue npencraBuTeNy: ria0Ko3a,
¢bpykTO3a, caxaposa

27.03.26

28

Kpaxmai u neimirono3a Kak NpupogHbie
IIOJIMMEPBI

10.04.26

29

KonTpoabHasi padora mo pasaeiy
«Kucaopoacoaepxamue opranuyeckue
coenuHenus»/ Beepoccuiickas
npoBepo4yHas padora

17.04.26

30

OO0mas xapakTepucTuKa
a30TCo/IePKAIMX OPraHUuYeCKHX
coenuHenuii / Becepoccmiickast
npoBepo4yHas paéora

24.04.26

31

AMMHBI: METUJIAMWH W aHWJIMH

8.05.26

32

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpPraHUYECKUE COCTUHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuapl.
benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS

15.05.26

33

OCHOBHBIE TOHATHUS XUMUH
BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/II\/’I

22.05.26

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

33




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTeJibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTypanus aTOMOB

Ilepuonnueckuii 3akoH u [leprnoanyeckas
cUcTeMa XMMHUYECKUX dnemMeHToB [I. 1.
MeneneeBa, ux CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHYECKHX BJIEMEHTOB M UX COCIMHEHUN
[0 TpyMNnam 1 nepuojam. 3HaueHHUe
MEPUOINYECKOT0O 3aKOHA U CHCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
pa3BUTUHU HAYKH

CTpOGHI/Ie BellleCcTBa. XUMHUYECKas CBA3b, eé
BUJIbI, MEXaHU3MBI O6paSOBaHI/I$I
KOBaJICHTHOM CBS3H. BOI[OpOI[HaH CBA3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILIECTBA B paCTBOPE

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COeAHEHUN. [ 'eHeTnyeckas
CBA3b HEOPTraHWYECKHUX BEUIECTB, PA3IMYHBIX
KJIaCCOB

Knaccudukamnms XumMuaecknx peakiuii B
HEOPraHUYeCKOW U OPraHUYECKON XUMUHU.




3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPH
XUMUYECKHUX PEaKLUsIX

Ckopoctb peakuuu. OOpaTUMbIe pEaKIUH.
XMMHYeCcKoe paBHOBECHE

10

[TpakTuyeckas padora Ne 1. «Biustaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DIIeKTpOJIMTHYECKast Auccoruanus. [lonstue
0 BoJIOpoHOM mokazarene (PH) pactBopa.
Peakiun nonHoro oomeHa. I'maponu3
OpPraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

12

OKHUCIUTENHEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o6 anexkTponuze
pacrmiaBoB U pacTBOPOB CoJieit

13

Kontponbnas paboTta mo pazaery
«TeopeTnyeckre OCHOBBI XUMHUUY

14

Mertaiel, ux nojgoxenue B [leproguueckoit
crcTeMe XUMHUYECKUX 3eMeHToB /]. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O0me Gpu3nyeckue cBONCTBa
METAJUIOB

15

CrnnaBel METaIIOB. DIIEKTPOXUMUYECKUI
Psi1 HAapsDKEHUH METalJIoB

16

XUMUYECKHE CBOMCTBA BAXKHEHIIINX
METaJIJIOB (HATPUA, Kaluii, KalblIUi, MarHuH,
AITIOMHHHI) ¥ UX COETUHEHUM

17

XUMHUYECKHE CBOMCTBA XpOMa, MEAU U UX
COE€IUHEHUN

18

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COE€IUHEHUN

19

[IpakTuyeckas padora Ne 2. "Perenue
AKCIIEPUMEHTAJIBLHBIX 3a7a4 110 TeMe
«Mertanaen"




20

Hemeramiel, BX MOJOKEHNE B
[Teproandeckoii cucTeMe XUMHYECKUX
anemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOCHHSI AaTOMOB

21

®du3nyecKre CBOMCTBAa HEMETAIIIOB.
AmnoTponusi HEeMEeTa/uIoB (Ha puMepe
KHCJIOpOJIa, cepbl, hocdhopa u yriepoia)

22

XUMHYECKUE CBOMCTBA FAJIO€HOB, CEPhI U
HUX COEINHEHNN

23

XUMHUECKHE CBOICTBA a30Ta, Gocopa u ux
COCTUHEHUN

24

XHWMHMYECKUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COEIUHEHNN

25

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COCTUHEHUN

26

O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
Teme «Hemeramnsl». Berauciaenus mo
YPaBHEHUSM XUMHUYECKUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

27

ITpakTuyeckas padora Ne 3. «Pemenune
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"HemeTassl"»

28

KontponbHas padoTa mo teMam «MeTauibiy
u «Hemeramib»

29

HeOpFaHI/I‘IGCKI/Ie " OPTraHUYCCKUEC KUCIIOTHI.
HeOpFaHI/I‘-ICCKI/IC " OpraHUYCCKUC
OCHOBaHU

30

AMpoTepHbIEe HEOpPraHUYeCKHe U
opraHnuyeckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB

31

Ponb xumun B o6ecrieueHuN 3KOJTOTUIECKOM,
SHEPTETUYECKON U MHUIIEBON OE30MaCHOCTH,
pPa3BUTHUN MEIUIIMHBI




32 [Ipencrarnenus 00 0OMKX HAYYHBIX 1
MIPUHIIAITAX TTPOMBIIUICHHOTO ITOTYYCHHUS
BaKHEHIINX BEIIECTB
33 Ye0BEK B MUpE BEIIECTB U MAaTEPHAIIOB 1
34 XUMHS ¥ 3J0POBbE YEIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon

NpOBePsIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI Cpe/IHero 001ero 00pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

11

ChopMHPOBAHHOCTh TPEACTABICHHH O XHMHYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMUHU B TTO3HAHUU SIBJICHUI
MPUPOJLI, B (POPMUPOBAHWUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAJIBHOW  TPAMOTHOCTH, HEOOXOAUMOW ANl  pelICHHs
MPAKTUYECKUX 3aa4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K

CBOEMY 3/I0POBBIO U MPUPOIHOM cpesie

1.2

Brnanenne cucteMoll XMMHYECKMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAr Al IUE MOHATHUSA (Monekyna, BAJICHTHOCTb,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA CKEJIET,
(GyHKIMOHATbHAS rpymnmna, paaukai, U30Mepus, HU30MEDPHI,
TOMOJIOTUYECKUM  psii, TOMOJIOTH, YIJIE€BOJAOPOAbL, KHUCIOPOA- U
a30TCOJEpIKAIINe COCIMHEHHUs, OHOJOTHYECKH aKTHBHBIE BEIIECTBa
(yrneBojbl, XHUpbBI, OCNKH), MOHOMEp, TMOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE  COCMHEHHUS); TEOPHUHM ¢ 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHHus opranmueckux BemiectB A.M. bytneposa),
3aKOHOMEPHOCTH, CHMBOJHYECKHH S3bIK XUMHH, (HaKTOIOTUYECKUE
CBEJICHUSI O CBOWMCTBaX, COCTaBe, TIOJYYCHHHM U 0e€30MacHOM
WCIIOJIb30BAaHUN BRXKHEHIIIMX HEOPTaHUUECKUX U OPTaHUYECKUX BEIICCTB

B 6L1Ty u HpaKTHQCCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA

1.3

C(bOpMI/IpOBaHHOCTB YMCHI/II>'I BBISABIIATE  XAPAKTCPHBIC  MPU3HAKU
HOHSITI/If/i, YCTaHaBJIMBAaTb nux B3aMOCBA3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIHUEC TIIOHATHA IIpU OIKMCaHWHU COCTaBa, CTPOCHHUA U

MpPEBPAICHUI OPraHNYEeCKUX COSIUHEHUN

14

c(OpMUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHUYECKYI0 CHMBOIUKY
JUISL  COCTABJICHHSI MOJICKYJIIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaméHHoW) (opMysT OpraHWYECKUX BEHIECTB W  ypaBHEHHUH
XUMHUYECKUX PEaKIUi, N3rOTaBIUBATh MOJEITU MOJIEKYJ] OPTaHHMYECKUX
BEIIECTB I WILTIOCTPALMA MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS

1.5

CopMupoBaHHOCTH ~ YMEHUH  yCTaHaBIUBaTh  NPUHAAJIEKHOCTh




M3YYEHHBIX OPraHMYECKHX BEIIECTB MO HUX COCTaBy M CTPOEHUIO K
onpenenéHHOMY Kiaccy (Ipynme) CcoeAuHeHWi  (yrieBOJIOpOJbI,
KHCIIOPOJI M a30TCOAEpKalllie COEAUHEHHUS, BBICOKOMOJIEKYIISIPHbBIE

COEJIMHEHUS ), 1aBaTh UM Ha3BaHMS 10 CUCTEMATUYECKOM HOMEHKJIAType

(IUPAC)

1.5

CdopMUpOBaHHOCTh YMEHHS OMNPENENATh BUIbl XMMHUYECKON CBSI3U B

OpPraHUYECKUX COECTUHEHUSIX (OJUHApHbIE U KpaTHbIE)

1.6

ChopMupoBaHHOCTH YMEHUS IPUMEHSTH: MOJIOKEHHUSI TEOPHHU CTPOCHUS
oprannveckux BemecTB A.M. byrnepoBa aisi 00bsICHEHUS 3aBUCUMOCTH
CBOMCTB BELIECTB OT UX COCTABA U CTPOCHUS; 3aKOH COXPAaHEHUS MACCHI

BCIICCTB

yl"J'IeBOILOPOI[LI . Kncnopoz[coz[epxcamne u a30TCOACPIKAIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJICK}’JI?IPHI)IG COCAMHCHUA

2.1

CdopMUpOBaHHOCTh YMEHWI TPHUBOJUTH TPUBHAIBHBIC HA3BAHUS
OTJICIbHBIX OPraHWYeCKUX BEUIECTB (STUJICH, MPOIMWICH, AaleTHIIEH,
STUJICHTIIMKOJb, TIUIEpUH, ¢eHon, (opmanpaeruy, aneTalbIeTru/,
MypaBbHUHas KHCIOTa, YKCYyCHas KHCJIOTa, OJIEMHOBAas KHUCJOTA,
CTEapHHOBAas KHUCIIOTA, TJIOK03a, (pyKTo3a, Kpaxmaj, LeJUII03a,

TJIAIIHH )

2.2

CdopMUpoBaHHOCTh yMEHUH XapakTepHU30BaTh COCTaB, CTPOEHUE,
¢u3NYecKue MW XHUMHUYECKHE CBOMCTBA THIHUYHBIX MPEACTaBUTENICH
Pa3IMYHBIX KJIACCOB OPraHWYECKHUX BEIIECTB (METaH, 2TaH, JTHJIEH,
NpomnuieH, ainetuieH, OyramueH-1,3, wmerunOyraauen-1,3, OeH301,
METaHOJ, ATaHOJ, ATWJICHTJIUKOJb, TIUIEPHUH, (EHON, aleTalbJeru,
MypaBbUHAsA M YKCYCHasi KHUCJOTBHI, TJIFOKO3a, Kpaxmal, IeJUI003a,

aMUHOYKCYCHas KUCJIOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHUA HIUIIOCTPUPOBATE T'CHETUYCCKYHO CBA3b
MCKOAY TUIIMNYHBIMHU OpeaACTaBUTCIIAMUA Pa3JIMIHBIX KJ1aCCOB
OpraHN4YC€CKUX BCHICCTB YPAaBHCHHAMHU COOTBETCTBYIOIIHNX XHUMHUUYCCKHX

peaxiuil ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (HOpMyIT

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh MCTOYHUKHU
YIJIEBOAOPOAHOTO ChIpbs (HE(PTh, IPUPOAHBIN ra3, Yroiyp), criocoobl X

nepepaboTKU U MPAaKTHYECKOE MPUMEHEHHE MPOTYKTOB MepepadoTKH

XUMHS U KU3Hb. PacyéThl

3.1

CdopMupoBaHHOCTh YMEHUN BJIAJIETh CHCTEMOU 3HaHWN 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCIOJBb3yEeMbIX B XUMHUU MPU H3yYECHUH
BEUIECTB M XUMHUYECKHX SIBJICHHM (HaOioJeHue, H3MepeHue,

SKCIICPUMCHT, MOI[GJ'H/IpOBaHI/Ie), HUCIIOJIB30BaTh CUCTCMHBIC XUMUYCCKUC




SHaHUWS U1 TPUHATHA peH_ICHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX CHUTYyallUAX,

CBA3aHHBIX C BCIICCTBAMHU U UX IPUMCHCHUEM

3.2

CdopmMupoBaHHOCTh yMEHUW COONIOAATHh TMpaBUia  IOJH30BAHUS
XUMHYECKON TOCy/Ioi u 7ab0paTOpHBEIM OOOPYJOBaHHEM, a TaKXKe
MpaBWJia OOpAIIEHUsSI C BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIIHSMHU

110 BBIIIOJTHCHHUIO J'Ia60paT0pHI)IX XHUMHYCCKHUX OIIBITOB

3.3

C¢hopMHPOBaHHOCTE YMEHHH IUIAHUPOBATh M BBIMOJIHATh XMMHYECKHNA
AKCIIEPUMEHT (TPEBpaIlEHUs OPTraHUYECKUX BEILECTB IIPU HAarpeBaHUH,
MOJyYeHHE STHIIEHA U M3YYEHHUE €ro CBOICTB, KaUECTBEHHbIC PEAKLIUU
OpPraHMYEeCKHUX BEIIECTB, JCHATypalus OENKOB IIpU HarpeBaHUH,
[[BETHBIC pEAaKIMU OENKOB) B COOTBETCTBUHM C NpaBHJIAMHU TEXHHKU
0e3omacHOCTH Mpu OOpalleHUMM C BeUlecTBaMM U JabOpaTOPHBIM
000pyI0BaHKEM; [PEACTABIIATh pE3yIbTaThI XUMHUYECKOTr0
JKCIIEPUMEHTA B ()OPME 3aMMCH YPaBHEHUI COOTBETCTBYIOIINX PEAKIHiA

u q)OpMy.HI/IpOBaTL BBIBOJIbI HA OCHOBC 3TUX PEC3YJIbTATOB

3.4

CdopMUpoOBaHHOCTh YMEHUN TPOBOJUTH BBIYMCICHUS 10 XUMUYICCKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU
MPOJYKTa PEaKkliy MO M3BECTHBIM Macce, 00BEMY, KOJIHMYECTBY OJHOTO

N3 UCXOJAHBIX BCHICCTB WX ITPOAYKTOB peaKI_II/II/I)

3.5

ChopMupOBaHHOCTh YMEHUH KPUTHUUYECKH aHAIW3UPOBATH XUMHUYECKYIO
uH(pOpMallMIO, TIOJy4aeMyl U3 pa3HbIX MCTOYHUKOB (CpeicTBa

MaccoBoi nHpopmaluu, cetb IHTEpHET U apyrue)

3.6

ChopMupoBaHHOCT yMEHHMHM COOMIOAATh MpaBHUa HKOJOTHYECKU
1es1eco00pa3HOro NOBEJCHUS B OBITY M TPYAOBOM JIE€ATETLHOCTH B LIEMIX
COXPAHEHHsI CBOETO 3JI0POBbsI M OKPYXAIOLIEH IPUPOJHON Cpenbl,
OCO3HABaTh  ONACHOCTb  BO3JACHCTBHS HA  JKUBBIE  OpPraHU3MBI
ONPEIENEHHBIX OPraHUYECKUX BEILECTB, IIOHUMAs CMBICI ITOKA3aTeNs
[TAK (npenenbHO JOMYCTUMONW KOHLEHTPAIMK), HOACHATh HA MPUMEPax
CHOCOOBI YMCHBIICHUA W NPEAOTBpAIICHUA HUX BPECAHOTO BOS}IGﬁCTBHSI

Ha OpraHu3M 4€JIOBCKa

11 KJIACC

Kon
NpoBepPsIeMoOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus

1

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

11

Brnanenne cucteMoll < XMMHYECKMX 3HAHUK, KOTOpas  BKJIKOYAET:




OCHOBOMOJIAraoIIne MOHATUS (XMMHUUECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs
obonouka aroma, S-, p-, Od-3JICKTPOHHBIC OpOHTAIM aTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIIBHOCTh, CTEIICHb OKHCIICHUS,
XUMHYECKasl CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJSIPHBIA O00BEM,
KpUCTAJITHYECKasi perI€TKa, TUIIbl XMMHUUECKUX peaKkinidi (OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC, JK30- M DHIOTEPMUYECKHE, PEAKIMH HOHHOTO
oOMeHa), pacTBOp, SJICKTPOJUTHI, HEAICKTPOJUTHI, SJIEKTPOTUTHICCKAS
JUCCOLIMAIMS, OKHUCIIMTEIb, BOCCTAHOBUTENb, CKOPOCTh XHWMHUYECKOU
peakuuy, XHUMHYECKOE paBHOBECHE); TEOpPUM U 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKOM  Jucconmanuu, Ilepmonnueckuit  3akon  J.U.
Menpeneena, 3aKOH COXPaHCHUS MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMUH, (PAKTOJIOTUYECKUE CBEJCHHUS O CBOMCTBAX,
COCTaBe, IIOJIyUCHUH ¥ OE30MaCHOM HCIIOJb30BAHUH  BKHEHIIIUX
HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOW JEeSITETHbHOCTH

YCJIOBCKa

1.2

ChopMHpPOBaHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MU
B3aMMOCBSA3b M3YYCHHBIX IIOHATUM, IPUMEHATH COOTBETCTBYIOIIHE
MIOHATHSI ITPH OIIMCAHUM CTPOEHUS U CBOMCTB HEOPraHMYECKHUX BEILECTB
U UX IPEBpAIICHUM; BBIABIATH B3aUMOCBSA3b XMMHMUYECKUX 3HAHUU C
MOHATUAMM M NPEACTABICHUSAMH  JPYIMX  €CTECTBEHHOHAY4YHBIX

MIpEAMETOB

1.3

BnangeHne OCHOBHBIMH METOIAMHU HAaY4YHOI'0O IIO3HaHUA BCHICCTB U
XUMHYECKUX  SBJICHHH (Ha6JIIOI[eHI/Ie, HU3MCPCHUC, OKCIICPHUMCHT,

MOJICJIUPOBAHNE)

1.4

ChopMHpOBaHHOCTh YMEHMH OIpeneisTh BAJIEHTHOCTb M CTENEHb
OKHCJIICHUS XMMHYECKUX DJIEMEHTOB B COCIUHEHUAX PA3IUYHOIO
COCTaBa, BHMJI  XUMHMYECKOH  CBA3M  (KOBaJEHTHas,  MOHHad,
MeTaJlJIn4yecKasi, BOJOPOJIHAsA) B COECOUHEHUSX, THUI KPUCTAINYECKOM
pPEeIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJIsIpHasi, HOHHaf,

MeTaJuIn4yecKas)

1.5

C(I)OpMHpOBaHHOCTL YMCHHf/'I OMPCACIIATE XapaKTECp CpCIabl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COETUHEHHI

1.6

CdopmupoBaHHOCTh YMEHHUS KJIACCU(PUIIUPOBATH XMMHUECKHE peaKluu
M0 pa3jMyYHbIM MPHU3HAKaM (YUCILY M COCTaBY pearupyroliux BeIIEeCTB,
TEMIOBOMY A(PQEKTy peakluud, H3MEHEHHUIO CTENeHEeW OKHCICHHS

9JICMCHTOB, 06paTI/IMOCTI/I pCaKknun, yaaCTuro KaTanmaTopa)

1.7

ChopMHUpPOBAaHHOCT,  YMEHHUW  COCTaBIATH YpPaBHEHHS  pEaKIHUi
pPa3IMYHBIX THUIOB, TOJHBIE M COKpAIIEHHBIE YypaBHEHUS peaKIMii

MOHHOTO 0OMEHA, YUUTBIBAsl YCIOBUSA, IPU KOTOPBIX 3TU PEAKLUU HIYT




J0 KOHIIa

1.8

ChopMupoBaHHOCTh YMEHHI MPOBOIUTH PEAKIMH, IMOATBEPIKIAIOIINE
KAueCTBEHHBIH  COCTaB  pa3IUYHBIX  HEOPraHWYEeCKUX  BEIIECTB,
pacro3HaBaTh OMNBITHBIM IMYTEM HWOHBI, MPUCYTCTBYIONIME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CdopmupoBaHHOCTh YMEHUN PpACKPBIBATh CYIIHOCTb OKHUCIMTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKIIMI MOCPEICTBOM COCTABIECHUS JIEKTPOHHOTO

OanaHca 3TUX peaKIuin

1.10

ChopmupoBaHHOCTE YMEHUH OOBSACHATH 3aBUCHMOCTH  CKOPOCTH

XUMHYECKON peakIiy OT Pa3INdHbIX (haKTOPOB

1.11

ChopmupoBaHHOCTH ~ YMEHUH  OOBACHATH  XapakTep  CMELIECHUs
XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHErO BO3ACWUCTBUA

(npunnun Jle Hlatenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

CchopmupoBaHHOCTb YMEHHUH packpblBaTh cMbIci [lepuonndeckoro
3aKOHa JA.N. Menneneena u JIEMOHCTPUPOBATH ero

CHCTEMAaTH3HPYIOIIYI0, O0OBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIIUU

2.2

CpopMHUpPOBaHHOCTH, YMEHUH XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHYECKMX 73yeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi
cucteMbl xuMuuyeckux sneMeHtoB J[.MI. MenneneeBa, HCNIONIb3ys
MOHATUS  «S-, P-, Od-3/MeKTpOHHBIE OPOUTAIHY, «IHEPreTHYCCKHE
YPOBHNY, OOBICHSTH 3aKOHOMCPHOCTHU M3MCHCHHA CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COEAMHEHUM Mo nepuojaM M rpymnmnam [lepuoanueckoit

CHCTE€MBI XUMHYECKUX d1eMeHTOB [[.J11. MeHnneneenra

2.3

CdopmupoBaHHOCTh YMEHHI XapaKTepu3oBaTh (OMUCHIBATH) 0OIIME
XUMHUYECKHE CBOICTBA HEOPraHMYECKHUX BEIIECTB Pa3IMUYHBIX KJIACCOB,
MOATBEPKAATh  CYIECTBOBAHUE  TEHETUYECKOM  CBSI3M  MEXKIY
HEOpPraHUYECKUMU BELIECTBAMHU c MIOMOUIBIO YpaBHEHUN

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMHUpPOBAaHHOCT, ~ YMEHHMM  YCTAaHABIWBATh  MPUHAJIC)KHOCTD
HEOPraHWYECKUX BEIIECTB MO MX COCTAaBYy K ONPEACIEHHOMY KIIACCY
(rpymme) coenvHeHUH (MPOCThIE BEIIECTBA — METAIBI M HEMETAILIBI,

OKCH/Ibl, OCHOBaHMSI, KUCJIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COIIH)

2.5

ChopmMHpoBaHHOCTh YMEHUH HCIOJIb30BATh XUMHUYECKYIO CHUMBOJIUKY
JUIsL COCTaBJIeHUs (POPMYJT BELIECTB U YPaBHEHHH XUMHUECKUX PEaKIHii,
cucremarnyeckyto Homenknatypy (IUPAC) u TpuBHManbHbIC Ha3BaHUA
OT/EJIbHBIX HEOPIaHMYECKUX BELIECTB (YrapHbIil ras, yriaeKuciblii ras,

aMMHaKk, rameénas HU3BECTh, HerameéHas HU3BCCTH, IIUThHEBAA Coaa, IUPUT U




Apyrue)

2.6

ChopMHUpOBAaHHOCT, YMEHUN XapaKTepu3oBaTh (OMHUCHIBaTH) oOOIIHE
XUMHAYECKHE CBOWCTBA HEOPTaHWYECKHX BEIIECTB PAa3JIMYHBIX KJIACcCOB,
MOATBEPKIATh  CYIIECTBOBAHUE  TEHETUYCCKOW  CBSI3U  MEKIY
HEOPTaHHMYECKUMU BEIICCTBAMH c TIOMOIIIIO ypaBHEHUI

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CchopMupoBaHHOCTb YMEHUH IUIAHUPOBATh U BBINOJIHATH XUMUYECKUN
9KCIIEPUMEHT (pa3jIokKEHHE IEPOKCHAAa BOAOpPOJa B IPUCYTCTBUU
KaTajau3aropa, OIpPEAEICHUE CPEeAbl PACTBOPOB BEILECTB € IOMOUIBIO
YHUBEPCAJIbHOIO MHIMKATOPA, BIMSHUE PA3JIMYHBIX (PAKTOPOB Ha
CKOPOCTh ~ XMMHYECKOH peaklud, peakuu MOHHOIo OOMEeHa,
KauecTBEHHbIE PEAKIMU Ha Cylb(ar-, KapOOHAT- U XJOPUA-aHUOHBI, Ha
KaTUOH aMMOHMS, DPEIICHHE SKCIEPUMEHTAIbHBIX 3a4ad [0 TEeMaM
«Metamibl» u «Hemeramibl») B COOTBETCTBUU C NPAaBUIAMU TEXHUKHU
0e30macHOCTH MNpH OOpaIleHUH C BelIeCTBAaMH M JIAOOPaTOPHBIM
000opyOBaHuEM; IIPEACTABIIATh pe3ynbTaThl XUMHYECKOIO
SKCHEpUMEHTa B (popMe 3aIMCH YPaBHEHUI COOTBETCTBYIOLINX PEAKIIHA

n q)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PEC3YJIbTATOB

2.8

ChopmupoBaHHOCTh yMEHUU COONIOAATH TMpaBHJIa  TOJb30BaHUS
XUMUYECKON TIOCY/I0 W JabopaTOpHBIM O00OpYJOBAaHMEM, a TaKXKe
npaBujia oOpalieHusi C BEIIECTBAMU B COOTBETCTBUM C UHCTPYKIUSIMHU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKUE MPOIIECCHI,
JeKale B OCHOBE MPOMBIIUICHHOTO TMOJNYyYEHUsI CEePHOW KHCIOTHI,
aMMHaka, a Takke CPOPMHUPOBAHHOCTH TMPEACTaBICHUH 00 001X
HAayYHBIX MPUHIUIAX W OSKOJOTHYECKHX MPOoOIeMax XUMHUYIECKOTO

IIpOU3BOJACTBA

XUMHUS U KU3HL. PacyéTrl

3.1

CchopMupoOBaHHOCTb TPEJICTABICHUA O XWMHYECKOM COCTaBIISAIOIIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XUMHUHU B MIO3HAHUU SBIICHUIN
npupoasl, B (OPMUPOBAHMHM MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHOW  TIPaMOTHOCTH, HEOOXOIUMOM Ui  pelieHus
NPAKTUYECKUX 3a7lad M DKOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K

CBOEMY 3/I0POBBIO U MPHUPOHOM cpejie

3.2

ChopMupoBaHHOCTh YMEHHIN KPUTHUUYECKU aHATM3UPOBATH XMMHUYECKYIO
nH(pOpMalLIMIO, TOMYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpencTBa

MaccoBOW KOMMYHHUKaIUH, c€Th IHTEpHET U apyrue)

3.3

ChopmupoBaHHOCTh yMEHUH COOMIOATh MpaBWJIa DKOJIOTUYECKU




11e7Ieco00Pa3HOTO MOBECHUS B OBITY M TPYIOBOM JEATEILHOCTH B IEIAX

COXpaHEHUs CBOETO 370POBbS U OKPYKAIOIIEH IPUPOTHON CPEIb

3.4 Oco3HaBaTh  OMAcCHOCTh  BO3JCHCTBHSI HAa JKUBBIE  OPTaHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, OHUMas cMbIci mokasatens [1JIK, mosicHATh
Ha MpPHMEpax CIOCOObI YMEHBIICHUS U TPEJAOTBPAIICHUS UX BPEIHOTO
BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA

3.5 CdhopMupoBaHHOCTB YMEHUH IIPOBOAMTD BBIUHCIICHUS c

UCIOJb30BAHUEM IIOHATHUSA «MaccoBas JOJs BELIECTBA B PACTBOPE»,
O0OBEMHBIX OTHOILIEHMM Tra30B IPU XUMHUYECKUX PpEaKUUsIX, MaccChl
BEIlleCTBa WM 00BbEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WIM 00BEMY OJHOTO M3 YJYacTBYIOUIMX B PEaKIHM BEIIECTB,
TEII0BOro 3¢ ¢eKra peaklud Ha OCHOBE 3aKOHOB COXPAaHEHMs MacChl

BCHICCTB, IPCBPAICHUA U COXPAHCHHUA DHCPIUA




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1

TeOpeTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOfI XUMHNHN

11

Hpez[MeT OpFaHquCKOﬁ XUMUH: €€ BO3HHUKHOBCHHEC, PAa3BUTHC M 3HAYCHUC B
MOJIY4YCHHU HOBBIX BCHICCTB M MATCPUATIOB. TCOPI/ISI CTPOCHUA OpPraHUYCCKUX

coenuaeHuit A.M. BytnepoBa, €€ OCHOBHBIEC MOJIOKEHHS

1.2

CtpykrypHble (QOpMYyIbl OpPraHMYECKHUX BemlecTB. ['oMoyorus, u30OMepus.
XuMUYecKasi CBA3b B OPraHUYECKUX COCAMHEHUSX — OJJUHAPHBIC U KPATHbBIE CBS3H.

[IpencraBienue o knaccupuKauy OpraHn4eCKUX BELIECTB

1.3

Homenknarypa opraHM4eckux COEIMHEHUH (cucTemMaTuyeckas) U TpUBHUAJIbHBIC

Ha3BaHUS Ba)KHEHUIIIMX HpeﬂCTaBHTeHeﬁ KJIACCOB OPraHM4YC€CKHUX BCUICCTB

YTIeBo0poasI

2.1

AJKaHBI: COCTaB U CTPOEHUE, FTOMOJIOTMUECKUH psa. MeTaH u 3TaH — npocreiime
NPEJCTaBUTENIN QJIKAHOB: (U3NYECKHE U XHMHYECKHME CBOWCTBA (peaKmuu

3aMCIICHUSA U rOpeHI/Iﬂ), HaxXOXXJACHUC B IPHUPOACL, ITOJTYYCHUC U IIPUMCHCHUC

2.2

ATIKEHBI: COCTaB M CTPOCHHME, I'OMOJIOTMUECKHH psA. OTHUIEH W NPONWIEH —
pocTeilliie NPEeACTaBUTENN AaJIKeHOB: (U3MYECKHEe U XUMHUYECKHE CBOMCTBA
(peakuuMy TUAPUPOBAHUS, TaAJIOTEHUPOBAHUSA, THApATallUM, OKUCIEHHUS U

HOJ'II/IMepI/BaI_[I/II/I), IMOJIYYCHHEC U ITPUMCHCHUC

2.3

Anxanuensl: Oyranuen-1,3 u wmerunOyraguen-1,3: cTpoeHue, BakHeHmue
XUMHYECKHE CBOWCTBA (peakuus noiaumepusanuu). [lonmydyeHne CHUHTETHYECKOTO

KaydyKa M pEe3UHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHHUS, FOMOJIOTMYECKUN psiA. ALETUIIEH —
OPOCTEHIINK TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3UUECKUue U
XMMHUYECKHE CBOWCTBA (peaklMu THAPUPOBAHMS, TATOr€HUPOBAHMS, TUApATAlllH,

TOpEeHUs), MOJIyueHUe U MPUMEHEHUE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (QU3NUECKHWE W XUMHUYECKHE CBOMCTBA
(peakuuy raJOTeHUPOBAHMS M HUTPOBAHUS), MOJYYCHUE U MPUMEHEHHE. TOoIyor:
CcoCcTaB, CTpoeHHe, (HU3MYEeCKHe U  XUMHYECKHE CBOMCTBa  (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Ye€HHUE M TNpUMeHeHue. TOKCHUYHOCTh
apeHoB. ['eHeTHueckass CBA3b MEXKIy YIVIEBOJOPOJAMH, IPHUHAICKAMKUMHA K

Ppa3InYHbIM KJIaCCaM

2.6

[IpupoaHble HCTOYHUKH YIIeBOAOPOAOB. [IpupoaHbIii Ta3 U MOMyTHBIE HEPTAHbIC

ra3el. Hedptp m €€ mpoumcxoxkaenue. CriocoObl mepepaboTku HeTH: TeperoHka,




KPEKUHI (TEpMHUECKUH, KaTaJUTUYEeCKHii), mupoiu3. lIpoxykTsl mepepaboTku
He(TH, UX NPUMEHEHHE B IPOMBILIUIEHHOCTH U B ObITy. KameHHbIH yromnb u

MPOIYKTHI €ro nepepadoTKu

Kucnopoacoaepxaiiine opraHuuecKue COeUHEHUS

3.1

[IpenenbHbIE OIHOATOMHBIE CIUPTHL. METaHOI U 3TaHOI: CTpOeHUe, (U3UYECKUE U
XUMHYECKHE CBOMCTBA (PEaKuu ¢ aKTUBHBIMU METaJlJIaMH, FaJIOT€HOBOIOPOIAMU,
ropeHue), MpuMeHeHHue. BoaopojHbIe CBSI3U MEXJIYy MOJIEKYJIaMH CIUPTOB.
JlelicTBue MeTaHOJIa W 3TAHOJIA HA OPraHU3M 4YeJIOBEKA. MHOTrOaTOMHbBIE CIIUPTHI.
OTUJICHIIIMKONb U TJIMLEPHUH: CTpOCHHE, (DU3MUECKHEe UM XMUMHYECKHE CBONCTBA
(B3auMOJIEHiCTBUE CO IIEJOYHBIMU METajllaM{, KaueCTBEHHas peakius Ha
MHOTOAaTOMHBIE CHHUpTHI). JlelicTBHe Ha oOpraHu3M uenoBeka. I[Ipumenenue

TIIMHOEpHUHA U STUJICHIJTIMKOJIA

3.2

DeHOo: CTpOeHUE MOJICKYITBI, (DHU3UYECKHE M XMMHYECKHE CBOWCTBA. TOKCHYHOCTD

¢denomna. [Ipumenenue penomna

3.3

Anpaeruapl U1 KeToHbl. DopManbACTUl, alleTAIbICTHI: CTPOCHUE, (PU3UUECKHE U
XUMUYECKHE CBOWCTBA (PEaKIMM OKHCIICHHWS M BOCCTAHOBJICHUS, KaueCTBEHHbBIC

peakIum), MoJy4yeHrue u MpuMeHeHne

3.4

OnHOOCHOBHBIE HpefeNbHble KapOOHOBbIE KHUCIOTH. MypaBbuHas U YKCyCHas
KUCJIOTBI: CTpOeHHe, (U3nUecKue 1 XMMHUYECKHe CBOWMCTBA (CBOIMCTBa, obOuue s
Kjlacca KHCJOT, peakiuss JTepudukanuu), TMOJydyeHUE U  IPUMEHEHUE.
CTeapI/IHOBaSI MU OJICMHOBAsg KHCJIOTbI KaK HNPCACTABUTCIIN BBICHINX Kap6OHOBI>IX

KHCIOT. Mbla KaK COJIM BBICIIUX Kap6OHOBBIX KHCJIOT, UX MOIOIIICC JeHCTBHUE

3.5

CrnoxHble 3¢upbl KaK NPOM3BOJIHBIE KapOOHOBBIX KHCIOT. I'MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupos. Ilpumenenue xupos. buosnoruueckas poiib

JKUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(UKalus yrieBoJoB (MOHO-, JW- U IOJIMCAXapUIbl).
['moko3a — mnpocTedmmii MOHOCaxapuJ: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIBI,
busnueckre ¥ XMMHUYECKHE CBOWCTBA (B3auMoeicTBre ¢ ruapokcuaoMm meau(ll),
OKHCJICHHE aMMHayHbIM pacTBOpoM okcujaa cepebpa(l), BoccraHoBieHHE,
Opo’KeHHeE TIIFOKO3bI), HAXOXKACHUE B PUPO/IE, TPUMEHEHHUE, OMOoIoruyeckast poib.
®otocunTe3. PpyKTO3a Kak H30Mep INMIOKO3bl. Kpaxmam W Lesioio3a Kak
npupoanbie nonuMepsl. CTpoeHHe Kpaxmajna M Lejunroso3bl. dusnueckue u

XUMHYECKHE CBOMCTBA KpaxMaia (TMIpoJIu3, KaYeCTBEHHAs PeaKkIus C HOJI0M)

A3oTcoaepKaie OpraHuIeCKue COSTMHEHUS

4.1

AMUHOKHCIOTH Kak amMQOTepHbIe OpraHHuYecKkue coenuHeHus. Dusudeckue u
XUMHYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuUMepe TINuiuHa). buomornueckoe

3HAYCHHUEC aMUHOKHUCIIOT. HCHTI/I,I[I)I

4.2

benkn kak TpUpOAHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuuHasd,




BTOPUYHAS W TPETUYHAS CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBAa OEIKOB:

TUApOIU3, ACHAaTypalrsd, KaHCCTBCHHBIC PEAKIIMU Ha Oenku

BBICOKOMOJ'IGKYJ'IHPHBIG COCAUMHCHU

5.1

OCHOBHBIC IIOHSATHS XHUMUH BBICOKOMOJICKYJIAPHBIX COCIUHCHMIA: MOHOMCD,
IMOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHb ITOJMMEpU3AlUU, CPEAHAA MOJICKYJIApHad
Mmacca. OCHOBHEIE MCTOAbI CHHTE3a BBICOKOMOJICKYIAPHBIX COG,Z[I/IHeHI/Iﬁ —

noJImMepu3aluAa 1 NOJUKOHACHCAI A

5.2

3KCHepI/IMeHTaHLHBIC MCTOAbI HU3Y4YCHHA BCIICCTB U  HUX HpeBpameHHﬁ:
O3HAaKOMJICHHEC C O6pa3LIaMI/I MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

KayayKkoB. [lomyueHne CMHTETHYEeCKOro KayuyKa U Pe3uHbI

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMEHT CONePKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

11

XuMUYecKuil smeMeHT. ATOM. SInpo aTtoma, M30TOMNBL. DJIEKTPOHHAS 00O0JIOUKA.
DHepreTuyeckre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTanu, S-, P-, d-3JI€MEHTHI.
OcoOEHHOCTH pacIpeeICHUs] JIEKTPOHOB 0 OPOUTAISIM B aTOMax 3JIEMEHTOB

MEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(UTYpaLlUsi aTOMOB

1.2

[Tepuonnueckuii 3akoH u llepuoandeckass cucrema XUMU4YECKuX 3yemMeHToB J[. 1.
MenpneneeBa. CBs3b TEPUOIUYECKOTO 3akoHa U llepuogmyeckoil cUCTEMbI
xuMuyeckux 3iieMeHToB [[.11. MenneneeBa ¢ COBPEMEHHON TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsS CBOWCTB XHMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX U CIIOXHBIX BEIIECTB MO TpydnaM M MepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKHU

13

CrpoeHue BelecTBa. XUMHUECKas CBsI3b. BUabl XMMHUECKOH CBSA3M (KOBaJIEHTHAs!
HENoJIsIpHasl U TOJSpHAas, UOHHAsA, MeTauinyeckas). VIoHbl: KaTHOHBI U aHUOHBI.
Mexanu3zmbl 00pa30BaHUSl KOBAJECHTHOM XWUMHUYECKOW CBs3M (OOMEHHBIN H

JIOHOPHO-aKIEeNnTOpHbIN). BogoponHas cBs3b

14

BanenTHOCTb. DNeKTpOOTpHUIIATENLHOCTh. CTENEHb OKUCIEHUS

1.5

BemectBa MOJICKYJIAPHOTO U HEMOJICKYJIAPHOTO CTPOCHUA. 3aK0H IIOCTOSHCTBA
cocTaBa BelecTBa. THIIBI KpUCTAININICCKUX peHléTOK. 3aBHCHMOCTh CBOMCTBA
BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/ILIeCKOI\/'I peHIéTKI/I. IlonsTue o JUCIICPCHBIX CHUCTEMAX.

HctunHBIC ¥ KOJUTOMIHBIE PaCTBOPHI. MaccoBast 07 BEIIEeCTBa B pacTBOpE

1.6

KHaCCI/I(I)I/IKaI_II/ISI HCOPTaHNUYCCKUX COCIUHEHUH. HOMCHKJ'IaTypa HEOPTaHNYCCKUX

BCIICCTB

1.7

Xumuueckas peakiusi. Kinaccupukanus XUMHYECKUX PEaKIMi B HEOPTaHUUYECKON

n OpFaHH‘IeCKOﬁ XHMHH. 3aKOH COXpPAaHCHUS MACCBhI BCIICCTB, 3aKOH COXPAaHCHUA U




MpeBpalICHUA SHCPIUH ITPU XUMHUYCCKUX PCAKIHUAX

1.8

CkopocTb peakiyu, e€ 3aBUCUMOCTb OT pPa3IUYHbIX (PaKTOPOB

1.9

OOpatumble peakiuu. XUMHUYEeCKoe paBHOBecue. DakTOpbl, BIHSAIOIIAE Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipunuun Jle [larense

1.10

Onekrponutnueckas guccormanus. CunbHble W crnabbie dnektponutel. Cpena
BOJIHBIX PAaCTBOPOB BEILECTB: KUCIIAs, HEHTpalbHas, IEIOYHasA. Peakium MOHHOTO

oOMeHa

1.11

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu

HeOpraHI/I‘lCCKaﬂ XUMUA

2.1

Hemeramnsl. [lonoxxenne HemerauioB B Ilepumoauueckoil cucremMe XMMHYECKHX
anementoB J[.M. MenneneeBa u ocoOeHHOCTH cTpoeHHs aromoB. Dusnuyeckue

CBOWCTBA HEMETAIUIOB. AJUIOTPONHKS HEMETAJIOB (Ha MPUMEPE KUCIOPOAA, CEPHI,

dbocdopa u yraepoaa)

2.2

XUMHUYECKHE CBOMCTBA BaXXHEHIIMX HEMETa/lIoB (TajJoOreHoB, cepbl, a30Ta,
dochopa, yrmepoga M KpeMHHS) U HMX  COCOUHEHUH  (OKCHJIOB,
KHCIIOPOJICO/IEPKALLMX ~ KUCJIOT, BOJOPOAHBIX coequHeHuit). [lpumenenue

BaXXHEHUIIINX HEMETAJJIOB U UX COCIUMHEHUI

2.3

Merannel. [lonoxkenne wmerauioB B Ilepuoguueckoil cHUCTEME XUMHYECKUX
sanemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTtayuioB. O0mme gusznueckue cBoricTBa MeTauioB. CIUTaBbl METaJUIOB.

9HeKTp0XHMI/I‘{eCKHI>'I pax HaHpH)I(eHI/Iﬁ MCTAJJIOB

2.4

XUMUYEeCKHEe CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPHM, KU, KalblIUi, MarHUH,
ATIOMUHUM, IIMHK, XPOM, XKeJie30, Melb) U uX coeauHeHuid. OOmme crnocoObl

IMMOJIYUYCHHU A MCTAJIJIOB. HpI/IMeHCHI/Ie METAJIJIOB B 6I>ITy U TEXHUKE

2.5

I'enetnueckas CBI3b HCOPTaHNYCCKUX BCHICCTB, MPHUHAICKAININX K pPa3InIHbIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xuMum B oOeCmeYeHHHM HKOJOTWYECKOM, HSHEPreTHUYECKOW U IHIIEBON
0€30MacHOCTH, Pa3BUTUU MEIUIMHBL. [lOHATHE O HAayYHBIX METOJaX IMO3HAHUS

BCIICCTB U XUMHWYCCKHUX peaKL{I/Iﬁ

3.2

[IpencraBnenuss 06 OOMMX HAYYHBIX MPUHIUIAX TPOMBIIUICHHOTO MOJyYEHUS
BOXHEHIINX BeHIECTB. YeIOBEK B MHUPE BEHIECTB U MAaTEPUATIOB: Ba)KHEWILNE
CTPOUTENBHBIE MaTE€pUAIIbl, KOHCTPYKLIMOHHBIE MaTepualbl, KpPacKu, CTEKIIO,
KEpaMUKa, MaTepualibl Uil JJIEKTPOHHUKH, HAHOMAaTEpHalbl, OpPraHUYECKUE U

MUHEpaJIbHbIE y100peHus

3.3

XuMHUsT W 3I0pOBbE UEJOBEKAa: IpaBHJia UCIOJIb30BAaHUS JIEKApPCTBEHHBIX
MpernapaToB, MpaBuiia 0€30MaCHOIO HCIOJIb30BAHUS MPEnapaToB OBITOBON XMUMHUU

B IIOBCEIHEBHOMU KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus, 10 xknace/ IN'abpuensa O.C., O61mecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «IPODAY; Akumoneproe odmiectBo «M3marenpcTBo
«IIpocBemienue»

Xumus, 10 xnace/ IN'abpuensu O.C., Octpoymos WN.I'., Cnaakos C.A.,
AxkunonepHoe obmectso «M3narenbctBo «IIpocsemienue»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

Xumus. bazoseiit ypoBensb. 10 knacec. Metoauueckoe nocodue ["abpuensin

0O.C., Cnagxos C.A..

Xumus. bazoselil ypoBenb. 10 kinacc. KoHTposibHbBIE M TPOBEPOUHBIE PaOOTHI
INa6puensu O.C., bepeskun I1.H., Ymakosa A.A.

N.I". XoMueHko. 3aJa4HUK 110 XUMUU JJI CPEAHEH IIKOJIBI.

N.I". XoMueHKO. 3aJayHUK 10 XUMUU JJI IOCTYMAKOIIUX B BY3BI.

Oo6mas xumug. U.I'. Xomuenko M. «Hosas Boana. OHHUKCy», 200

Penerurop no xumuu. llon penakuueit A.C. Eroposa PoctoB Ha Jlony «®enukc», 2009
CnpaBounuk mkonbHuKa. A.C. Eropos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru/
http://school-collection.edu.ru/
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