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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo XUMHHM Ha YPOBHE CpEIHEro o0uiero oopasoBaHusi pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
Oenepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHMs (deaepaibHONM 00pa3oBaTeIbHON
nporpaMmbl  cpeaHero obmiero oOpazoBanus (POIl COO), mnpeAcTaBiICHHBIX B
®denepanbHOM TOCYAapCTBEHHOM oOpazoBarenbHoM cranjgapre COO, ¢ yuérom
Konnenuuu mnpenogaBanusi ydeOHOro mnpeamera «XuMHs» B  00pa3oBaTElIbHBIX
opranm3amusix Poccuiickoit ®Denepanuu, pean3yroONMX OCHOBHBIE 00pa30BaTEIIbHBIC
[IpOrpamMMbl, 1 OCHOBHBIX MOJOKeHUN «CTpaTeruu pa3BuTus BocnuTaHus B Poccuiickoi
Oenepanuu Ha nepuoa 10 2025 roxa.

OcHOBY mOAXOA0B K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K ONPEIEICHUIO 00ImIeit
CTpaTteruu OOYYEHWs, BOCIHUTAHHUS W PA3BUTHUS OOYYAIONMIUXCS CPEICTBAMH y4EOHOTO
npeamera «Xumus» A 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHIIETITyaJIbHbIE
nosnoxeHuss @PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJeH, COAepKaHus, Pe3yJIbTaTOB
oOy4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIMTYCKHUKOB.

Xumuueckoe o0pa3oBaHWE, MOJIy4YaeMOe BBITYCKHUKAMHU 00I1e00pa3oBaTeIbHON
OpraHu3alliu, SIBJISIETCS HEOThEMJIEMOW 4YacThl0 UX 00pa3oBaHHOCTH. OHO CIIYXKUT
3aBEPINAIOIIMM HTAllOM peaii3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX IIEHHOCTEH, MPUCYIINX IEJIOCTHOM CUCTEME XUMUYECKOTro 00pa3oBaHUs. DTH
IIEHHOCTH KacaroTCsl TMO3HAHUS 3aKOHOB MPUPOJbI, (POpMHpPOBAHUS MHUPOBO33PEHUSA U
oO1Iel KyJIbTYphl YEJIOBEKA, & TAKKE HKOJIOTMYECKH 00OCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0pOBbIO U MPUPOJIHOM cpene. Peanuzyercs xumudeckoe o0pa3oBaHue 00ydarommuxcs Ha
YPOBHE CpEHEr0 OOIero o0pa3oBaHMS CPEACTBAMHU YYEOHOTO MpeaMera «XUMUsH,
COJIEp’)KaHNE U TIOCTPOCHHE KOTOPOTO OIpEJeeHbl B MPOTpaMME MO XUMHUHU C y4ETOM
crieluPpUKN HAYKW XUMUHU, €€ 3HAUCHUSI B TTO3HAHUU MIPUPOJIBI U B MATEPUATHHOM JKU3HU
oOmecTBa, a Takke C Y4€ToM OOmUX Teleil W MPHUHIMIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero oomero obpa3oBanus B Poccuiickoit
denepanum.

XUMHSI Kak DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOyi poJyib B
COBPEMEHHOM NMBWJIM3AIMU, B CO3JaHUU HOBOM 0a3bl MarepuaibHOW KyIbTypbl. OHa
BHOCHUT CBOH BKJIaJ B (DOPMHUPOBAHUE PAIMOHAIILHOTO HAYYHOT'O MBIIIUICHUS], B CO3/IaHUE
LEJIOCTHOTO MPEACTABICHHS 00 OKPYKAIOIEM MUPE KaK O €MHCTBE MPUPOBI U YEJIOBEKA,
KoTopoe (QopMHpyeTcsi B XUMHU Ha OCHOBE TMOHMMAaHMs BEIIECTBEHHOTO COCTaBa
OKpY>Karollero Mupa, 0CO3HaHMs B3aUMOCBSI3U MEXKTy CTPOCHUEM BEIIECTB, MX CBOMCTBAMU
Y BO3MO>XHBIMHU 00JIACTSIMU TPUMEHEHHSI.

TecHO B3aMMOJAEHMCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMHW, XHUMHS cCTajia
HEOThEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIIOBHEM YCIICIITHOTO TPYyAa U
KU3HU KaXI0To wieHa oOmiecTBa. CoBpeMeHHass XMMHUsI KaK HayKa cO3ujaTesbHas, Kak
HayKa BBICOKUX TE€XHOJIOTUH HaIpaBjieHa Ha pelieHue TI00ATbHBIX MPOOJIeM YCTOMYHUBOTO
pa3BUTHUSL 4YEJIOBEUYECTBA — CBIPbEBOM, DHEPr€THUYECKOW, MHIIEBOW, SKOJIOTHYECKOU
0€30MacHOCTH U OXPaHbI 3J0POBBSI.

B cooTBeTcTBUY ¢ OONTUMU TEISIMU M IPUHIIATIAMHA CPEAHETO OOIIEro 0Opa30BaHUS
comepxkanue mpeamera «Xumus» (10—-11 kmaccel, 0a30BBIi  ypOBEHb H3yUCHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJBTYPHYIO IMOJATOTOBKY OOYYarOIIMXCS,
HEOOXOJIMMYI0 UM JJIi BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEUIHOTO



BKJIFOUEHMS B JKU3Hb COLIMYMA, MPOJOJKEHUS 00pa30BaHUsI B Pa3IMYHBIX OOJACTSIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTapisOMUMH NpeaMeTa « XuMUs» SBISIOTCS 0a30Bble Kypchbl — «OpraHnuyeckast
xumus» U «OOIas U HeopraHUYecKass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUM MO0 HEOPraHUYECKON XUMUU
(c BKJIIOYEHHMEM 3HaHWM W3 OOIIe XWMHUHU) M Opranmdyeckoi xumuu. dopmupoBaHue
JAHHOM CHCTEMbl 3HAHUW TMPU M3YYEHHH MpeAMeTa O0ECHeYuBaeT BO3MOYKHOCTh
pPaccMOTPEHHsI BCETO MHOT000pa3usi BELIECTB HA OCHOBE OOMIMX MOHSATUM, 3aKOHOB U
TEOPUN XUMUHU.

Crpyktypa coxaepxkanusi KypcoB — «Opranudeckas xumusi» u «OOmas u
HEOpraHuyecKkas XUMus» chopMupoBaHa B IporpaMMe 1Mo XMMUU Ha OCHOBE CHCTEMHOTO
MOJIX0/J1a K U3YYCHHIO y4eOHOro MaTepuana U 00yciIoBIeHa UCTOPUIECKH 00OCHOBAHHBIM
pa3BUTHEM 3HAHWW Ha ONPEACIEHHBIX TEOPETHUYECKUX YpOBHAX. Tak, B Kypce
OpraHMYEeCKOM XMMHUHU BEIECTBA PACCMATPHUBAIOTCA HA YPOBHE KJIACCHUYECKOW TEOpUHU
CTPOEHHUsI OpPraHWYECKUX COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHYECKUX U
AJIEKTPOHHBIX IMPEACTABICHUN O CTpoeHHH BemecTB. CBeAeHHsI 00 M3ydaeMbIX B Kypce
BELIECTBAX JIal0TCS B Pa3BUTUU — OT YTJIEBOJOPOJIOB JI0 CIIOKHBIX OMOJIOTMUECKH aKTUBHBIX
coequHeHU. B Kypce opraHnyeckoil XMMHUM IMOJIy4arOT pa3BUTUE C(POPMHUPOBAHHBIE HA
YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs IEPBOHAYAIIbHBIE TIPEJICTABIICHU O XUMUYECKOM
CBSA3M, KJIACCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HX
CTPOEHHUSA, O XUMHUYECKON PEAKLIUH.

[Tox HOBBIM YTIJIOM 3p€HUS B MpeaMeTe « XUMus» 0a30BOr0 YpOBHS paccMaTpUBAETCS
M3YUYEHHBI Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUS TEOPETHUUYECKHM MaTepual U
(baKTOJOrMYECKHE CBEACHUS O BEIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B
Kypce «O0uias 1 HeOpraHu4yecKasi XuMUsD»» 00yJaroIIMMCS MPEIOCTABISETCS BO3MOKHOCTD
OCO3HATh 3HAUEHHUE NEPUOJANYECKOTO 3aKOHA C 0OIETEOPETUUECKUX U METOI0JIOTUYECKUX
NO3ULMHI, TIyOXe MOHATh HCTOPUYECKOE H3MEHEHHE (YHKUMH 3TOro 3akoHa — OT
000011ar01IIeH 10 00BSICHSIOIICH M IPOTHO3UPYIOIICH.

Ennnas cuctema 3HaHUN O BaXKHEUIIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUHU, CBOMCTBAX
U NPUMEHEHUH, a TAaKKE€ O XMMHUYECKHUX PEaKIHUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX
MpoTeKaHus JonoHseTcs B Kypcax 10 u 11 kimaccoB anemMeHTaMu coiepKaHusl, UMEIOIIUMU
KYJbTYpPOJIOTHYECKUN U MPUKIATHON XapakTep. DTH 3HAHUSA CIIOCOOCTBYIOT NOHHUMAaHUIO
B3aUMOCBSI3M XMMUU C APYTMMH HayKaMH, PACKPBIBAIOT €€ pojib B MO3HABATEIHLHON U
MPaKTUYECKOM JIESITEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUSA K
MpoILIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTaOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpoOiemMax,
CBA3aHHBIX C XMMHEH, KPUTHYECKH OCMBICIMBATh MHGOPMALMIO U MPUMEHITh €€ s
MOTNOJIHEHUS ~ 3HAHWM,  pEUIeHUS  UHTEJUIEKTYaJbHBIX W DKCIIEPUMEHTAJIbHBIX
HCCIIEIOBATENbCKUX 3a/1ad. B 1eiaoM cogepxanue ydeOHOTo mpenMera « XUMUs TaHHOTO
YPOBHS  M3yY€HUST  OpPUEHTHPOBAHO Ha  (QopMHpoOBaHHME Yy  OOyYarommxcs
MHUPOBO33PEHYECKOM OCHOBBI ISl TMOHUMaHMs (puimocopckux wuaed, TaKuX Kak:
MaTepUaIbHOE EAMHCTBO HEOPraHMYECKOTO M OPraHM4eCKOro Mupa, 0OyCIOBICHHOCTh
CBOMCTB BEILIECTB UX COCTABOM U CTPOCHHEM, MIO3HABAEMOCTh IPUPOIAHBIX SBJICHHUI yTEM
AKCIIEPUMEHTA M PENICHUS MPOTHBOPEUUN MEXy HOBBHIMU (haKTaMH U TEOPETUUECKUMU
MPEANOChUIKAMHU, OCO3HAHHUE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKUX MPOOJIEM, a TaKKe



npo0sieM cOepeRkeHHsl YHEPTETUYECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHH U
MaTepHaJIoB.

B mnnane pemieHus 3amad BOCIMTAHMS, Pa3BUTHS U COIMAIM3AIUMU OOYYaIOIIMXCS
NPUHSATHIE TPOTPAMMOM 10 XUMHH MOAXObI K OMPEACICHUIO COACPKAHUS U TTOCTPOCHUS
npeaMeTa MpeayCMaTpuBalOT (OPMUPOBAHUE YHHMBEPCAJIBHBIX YYEOHBIX JIEHCTBHUIA,
UMEIMMX 0a30BO€ 3HAYCHUE IS PA3IMYHBIX BHUJIOB JCATEIHHOCTH: PEIICHUS TPOOIEM,
MOWCKa, aHaau3a U 00paboTKM WHMOpMAIU, HEOOXOMUMBIX NIJIsi MTPUOOPETEHHUS OTBITA
MPAKTUYECKOM M HCCIE0BATENIbCKON JIEATEIbHOCTH, 3aHUMAIONICi Ba)KHOE MECTO B
MMO3HAHUW XUMUH.

B mpakTuke npenomgaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs,
TaK ¥ Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs, MPU ONPENCICHUU COACPKATEITHHOU
XapaKTePUCTHUKU LIeJIe U3yUeHUs MPeIMETa HallpaBIECHUEM EPBOCTENICHHONW 3HAYUMOCTH
TPaJAUIIMOHHO TMpPU3HAETCS (OPMUPOBAHME OCHOB XMMHUYECKOM HAyKuM Kak o00JiacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTHUECKOMN JIESATEIbHOCTH YEJIOBEKA U KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBON KyJIbTyphl. C METOJUYECKON TOUKH 3pEHUs TAaKOW MOAXO0Hd K
OTIpEICTICHUIO 1eJIe U3ydeHUsl MPeIMETa SBISIETCS BIIOJIHE ONPaBIaHHBIM.

CoryacHO TaHHOM TOYKE 3pEHUS TJIaBHBIMHU 1EISIMU U3YUYCHUS MpeIMeTa « XUMUs» Ha
6a3oBom ypoBHe (10 —11 ki1.) sBISAIOTCS:

e popMHUpPOBAHUE CUCTEMbl XUMHUYECKMX 3HAHUU KaK Ba)KHEUIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B OCHOBE KOTOPOW JIeKaT KIIIOUYEBBIC IMOHSATHS,
(byHIaMEeHTaIbHBIE 3aKOHBI W TEOPUU XHWMHH, OCBOCHHUE S3blKa HAyKH, YCBOCHHE U
MMOHMMAaHUE CYHIHOCTH JIOCTYIHBIX OOOOIIEHUM MHPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS,

e popMUpOBaHUE U pa3BUTUE NIPE/ICTABIICHUN O HAYYHBIX METO/IaX MTO3HAHUS BEIIECTB
U XUMUYECKUX PEaKIHidi, HEOOXOIUMBIX JIJIsi IPUOOPETEHUSI YMEHU OPUEHTUPOBATHCS B
MHUpE BEIIECTB U XUMHUYECKUX SBJICHUM, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUUECKON U
MOBCEIHEBHOM JKH3HM;

®pa3BUTHE YMEHHMH U CIIOCOOOB JIESITEIHHOCTH, CBSI3aHHBIX C HAOJNIOJEHUEM U
OOBSICHEHHEM XMMHUYECKOT0 JKCIEPUMEHTa, COOJIIOJIECHHEeM TIpaBuUjil  0€30MacHOTO
oOpallleHusl C BEIIECTBAMM.

Hapsiny ¢ atuMm, conepkarenbHas XapakKTepUCTHKA LIS U 3a/1a4 U3y4eHus peiMeTa
B IporpaMMe IO XHMHUU yTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU
MPUOPUTETAMU B CHUCTEME CpenHero obmiero oOpazoBanusa. CeroaHss B MpenojaBaHUU
XUMUU B OOJbBIIEH CTENMeHW OTAAETCS MPEANOYTEHUE TMPAKTUUYECKOW KOMIIOHEHTE
comepkaHusi ~ OOydeHHs,  OPUCHTHUPOBAHHOM  Ha  TOATOTOBKY  BBIYCKHHKA
o01meo0pa3oBaTeIbHOM  OpraHW3alldd, BIAJICIONIETO HE  HAOOpOM  3HAaHWH, a
(YHKIIMOHATBLHOW TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHSIMU aKTUBHOTO TIOJTyYCHUS
3HAHWH ¥ PUMCHCHHUS WX B PCATbHOMN KU3HHU JUTSI PEIICHUS TPAKTUYSCKUX 3a]1ad.

B cBsi3u ¢ 3TUM mpu M3YYEHHM MpeaMera «XUMHUs JOMHUHHUPYIOIIEEe 3HAUYCHHE
MPUOOPETAIOT TaKUe IEIU U 3aJ1aui, KakK:

aganTanus O0O0ydYaroluXxcsi K YCIOBUSIM JWUHAMHUYHO pa3BUBAIOILIECTOCS MU,
(dhopMUpOBaHME WHTEUICKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO,
COTPYJAHHYECTBY, CaMOCTOSITEIIPHOMY IPUHSATHIO TPAMOTHBIX PENICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIIUsAX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

dbopmupoBaHre y OOYyYaIOMUXCS KIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHITUH),
MMEIOIINX YHUBEpPCAIbHOE 3HAYEHWE JJISi PA3IMYHBIX BHUJOB JCSITEIBHOCTU: PEIICHUS



nmpoOJieM, MOUCKa, aHaJIn3a U 00pabOTKU MH(GOPMAIIUU, HEOOXOAUMBIX JJI IPHUOOPETEHUS
OMbITa JIEATEIbHOCTH, KOTOpas 3aHUMAET BaXXKHOE MECTO B TIO3HAHUU XMMUU, A TAKKE JIJIS
OLICHKM C TMO3UIMA DKOJOTMYECKOW OE€30MacCHOCTH XapaKTepa BIMSHUS BEUIECTB U
XUMHUYECKUX MPOIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOJIHYIO CPEY;

pa3BUTHE T[IO3HABATENIbHBIX HWHTEPECOB, HWHTEIUIEKTYaJbHBIX M  TBOPYECKHUX
CIOCOOHOCTEH 00yJaromuXcsi: CHOCOOHOCTH CaMOCTOSATEIBHO PUOOpPETaTh HOBBIE 3HAHUS
M0 XMMHH B COOTBETCTBHH C >KMU3HEHHBIMHU MOTPEOHOCTAMHU, HCIIOIH30BATh COBPEMEHHBIE
nH(GOPMAILMOHHBIE TEXHOJOTHH JUIs TIOMCKA M aHalu3a Y4eOHON W HayYHO-TIOMYJISIPHON
uH(POPMAIIUU XUMUYECKOTO COACPKAHMS,

dopMupoBaHHe U pa3BUTHE y OOYYaAIOIIUXCS AaCCOIMATHUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HaOMI0JaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, NpPHU TIUIAHUPOBAHWU U TPOBEACHUU XHUMUYECKOTO
HKCIIEPUMEHTA;

BOCIHMTAHUE Y 00yYaromuxcsi yOSKIEHHOCTH B TYMaHUCTHUYECKON HAIpaBJIEHHOCTU
XUMUHU, €€ BaXHOW POJU B PEHICHUH TJIOOAIBHBIX MPOOJIEM PalMOHAIBHOIO
IPUPOIOTNIOIB30BAHUS, TOTIOJHEHHSI SHEPIrETUUECKUX PECYPCOB M COXPAHEHUSI IPUPOTHOTO
paBHOBECHSI, OCO3HAHUSI HEOOXOAMMOCTH OEpEKHOr0 OTHOLICHHS K MPUPOAE U CBOEMY
3I0POBBIO, a TaKXKe MPUOOPETEHHS OIbITa HCIOJb30BAHUSA MOJYUYEHHBIX 3HAHUM IS
MIPUHSATHUS TPAMOTHBIX PEIICHUH B CUTYaIUsAX, CBA3aHHBIX C XUMHUCCKUMHU SBJICHUSMU.

B yueOHOM mutaHe cpegHero o6Omiero oOpa3oBaHHs NpeIMET «XUMHSD» 0a30BOrO
YPOBHS BXOJUT B COCTaB MpeaMETHON 001acTu «EcTecTBeHHO-HAYYHbIE IPEAMETHD.

OOmiee 4yMcnoO 4YacoB, OTBEAEHHBIX [JIl M3YYEHUS XUMHUHU, Ha 0a30BOM YypOBHE
cpeaHero oOiiero oopa3zoBanusi, coctariseT 68 ydacos: B 10 kimacce — 34 yaca (1 yac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Heneno).

COILEPKXAHUE OBYYEHUA

10 KITACC

OPTAHMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XMMHUH

[Ipeamer opraHM4eckol XHMHHM: €€ BO3HMKHOBEHHE, Pa3BUTHE M 3HAYEHUE B
MOJIyYEHUH HOBBIX BEILIECTB U MAaTE€pUaOB. Te€0opHs CTPOCHUS OPraHUYECKUX COCTMHEHUN
A. M. byrtnepoBa, €€ ocHOBHbIE MOJOXKEeHUS. CTPYKTypHBbIE (OPMYJIbl OPraHUYECKHX
BelecTB. ['omonorus, n3omepusa. XuMUYECKas CBS3b B OPraHMYECKUX COEIWHEHUSIX —
OJIMHApPHBIE U KPATHBIE CBS3H.

[IpeacraBnenrie o KkiaccuuUKalMUM OpraHUYecKuX BemiecTB. HomeHkiarypa
OpraHUYeCKUX COEAMHEHUM (cucTeMaThyeckas) U TpUBHUAIbHbIE HA3BaHUS Ba)KHEHIIMX
MIPEACTABUTENEH KIIACCOB OPraHNYECKHUX BELIECTB.

DKCneprUMEHTAIBHBIE METO/IbI H3yUEHHUS BEIECTB U UX IPEBPALLECHUI: 03HAKOMJICHHE
c oOpasllaMu OpraHM4ecKMX BEIIECTB M MaTepuajlaMd Ha MX OCHOBE, MOJEIMPOBAHHE
MOJIEKYJI OpPraHMYeCKHUX BEIECTB, HAOIIOACHUE U OMHCAHUE AEMOHCTPALMOHHBIX OIMBITOB
M0 MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB MPU HarpeBaHuu (IJIaBJIeHHUE, OOyIIIMBaHUE U
TOPEHHE).



YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUN psii. MeTaH 1 3TaH — MNPOCTEUIIne
NPEeICTaBUTENIM AJIKAHOB: (PU3MUYECKHE U XMMHYECKHE CBOWCTBA (peaklyMy 3aMelleHUs U
rOpeHus1), HaXOXJACHHE B IPUPOJIE, TOTYyUCHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH pAd. OTWIEH W NPONWIEH —
NpocTeille MPEeACTaBUTENN AIKEHOB: (U3WYECKHME W XUMHYECKHE CBOMCTBA (pEakiuu
TUAPUPOBAHUS, TaJOI€HUPOBAHMS, THIpATAlMU, OKUCIEHUS M  MOJHUMEPHU3ALNH),
ITOJIy4YE€HHUE U IPUMEHEHHE.

Anxaauensl: Oytamuen-1,3 wu  wmetmnOyramuen-1,3: cTpoeHHe, BakKHEUIIHE
XUMHUYECKUE CBOMCTBA (peakuus noaumMepusannn). [logyyeHne CHHTETHUECKOTO KayuyKa U
PE3UHBI.

AJKHHBI: COCTaB W OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUU psl. AICTHICH —
NPOCTEUIINN TIPEICTaBUTENIb AIKMHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XUMHUUYECKUE
CBOMCTBA (peakluu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIPATAIIMH, TOPEHHUS ), TOTYUEHUE
Y IIPUMEHEHHUE.

Apenbl. beH3on: cocTtaB, cTpoeHue, (U3HMUECKUE U XMMHUYECKHE CBOMCTBA (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJTyYEHUE U IPUMEHEHHE. 10.1y01. cocmas, cmpoeHue,
Qusuyeckue U XumuueckKue CcOUCMBA (peakyuu 2alo02eHUpPO8aHUs U HUMPOBAHUS),
nonyyenue u npumernenue. TOKCUYHOCTH apeHOB. ['eHeTHYeckas CBS3b MEXAY
YIJIEBOJAOPOAAMU, TPUHAJIEKAIIMMY K PA3JIMYHBIM KJIACCaM.

[IpupoaHble UCTOYHUKH YTIA€BOAOPOAOB. IIpuponHbIil ra3 U MOMyTHbIE HE(TIHBIC
ra3zpl. HedTh u €€ npoucxoxaenue. CrocoObl nepepabOTKU HEPTH: NMEPErOHKa, KPEKUHT
(TepMHUYECKHM, KaTaIUTUYECKHi), nuponu3. IIpoaykTel mnepepabOTKu HePTH, HX
MPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yronb W NOpPOAYKTBI €ro
nepepadoTKU.

OKCnepUMEHTAIBHBIE METO/IbI H3yUEHHUS BEILECTB U UX IPEBPALLECHUI: 03HAKOMJICHHE
c oOpasiamu IMJacTMacc, KaydyykoB U pe3uHbl, koiuekuuu «HedpTts» u «Yromby,
MOJEIUPOBAHUE MOJIEKYJl YIJIEBOAOPOAOB M TaJION€HONPOU3BOIHBIX, IIPOBEICHUE
IPAKTUYECKON paboThI: MOTYUYEHHE STUIICHA U U3yUYE€HUE €T0 CBOWCTB.

Pacuérnble 3anaum.

Bbruncnenus mo ypaBHEHHIO XMMHUYECKOW peakiuu (Mmacchl, 00bEéMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA MJIM MPOAYKTa PEAKIUU 110 U3BECTHBIM Macce, 00BbEMY, KOJTUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WJIK MIPOIYKTOB PEAKIIUN).

KucJiopoacoaep:kamnue oprannyeckue coeIuHeHUs!

[IpenenbHbIE OJHOATOMHBIE CIUPTHL. METaHOM M 3TAHOJ: CTpOEHHUE, (PU3UUYECKUE U
XUMUYECKME CBOMCTBAa (peakuuMd C aKTHUBHBIMM METaJJIaMH, TaJlOT€HOBOJOPOAAMH,
ropeHue), IpuMeHeHne. BoaopojHbie CBS3M MEXKIYy MOJIEKyJaMH CIUPTOB. JleiicTBue
METAHOJIAa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble COUPTHI. DTUICHTIUKONb W TIULEPUH: CTPOEHHUE, (PU3MUecKue U
XUMUYECKUE CBOMCTBA (B3aMMOJACHCTBUE CO IIEJOYHBIMU METAJJIAMU, KadeCTBEHHAas
peakiusi Ha MHOTOAaTOMHbIE cHUpThl). JleiicTBUe Ha opraHu3M uesnoBeka. [IpumeHeHue
[JIMLIEPHUHA U STUJICHTIIUKOJIS.

®deHoJ: CTPOCHUE MOJEKYNbI, (PU3UYECKUE M XMMHYECKUE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue dheHoma.




Anpaerunibl U kemowusl. GopMalibJIeTu, aueTaldbJACTu: CTpoeHue, (PU3NUecKue u
XUMHUYECKUE CBOMCTBA (pEaKIIMKM OKUCICHHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIUN),
MOJIy4eHHE U PUMEHEHUE.

OnHOOCHOBHBIE TMpefeNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAs M YKCyCHas
KHUCIIOTBI: CTPOEHHUE, PU3HUECKHE U XMMUYECKUE CBOMCTBA (CBOWCTBA, 0OIIMeE IJis Kiacca
KHCJIOT, peakius dTepuPUKAINHN), TTOTydeHrne 1 npuMeHenrne. CTeapruHOBas U OJICMHOBAs
KHUCJIOTBl KaK MPEJICTABUTENN BBICIIUX KAPOOHOBBIX KUCIOT. MbLa KaK COJM BBICIIHUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.

Crnoxxaple d(pupbl KaKk MPOU3BOAHBIC KAapOOHOBBIX KHCIOT. [MIPONIA3 CIOXKHBIX
a¢upos. Kupsl. ['naponus xupos. [Ipumenenune xupos. buomornueckas posib JKUPOB.

VYrieBoabpl: cocTaB, KiacCU(UKAIUS YIIIEBOAOB (MOHO-, TU- W TOJHCAXapuibl).
['mroko3a — mpocTeiiuii MOHOCaxapuI: 0COOCHHOCTH CTPOCHUS MOJIEKYJIbI, GU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3auMoieiicTBue ¢ ruipokcuaom meau(ll), okucinenre aMmMuagyHbIM
pactBopoM okcuna cepedpa(l), BoccraHoBneHHE, OpOXKEHHUE TIIFOKO3bI), HaXOXKICHUE B
npupojie, NpUMEHeHHe, Ouonoruyeckas poiab. dorocuHTes. DpykTo3a Kak H30MeEp
TJIFOKO3BI.

Kpaxman wu mnemmono3a kak nOpupofHble mnonumepbl. CTpoeHHE Kpaxmalia M
1esuroo3bl. du3ndyeckue U XMMHUYECKHE CBOMCTBA Kpaxmaia (TUIpOJU3, KaueCTBEHHAs
peaKIus ¢ UOJOM).

DKCIepUMEHTaIbHBIE METO/Ibl U3YUCHHS BEILIECTB U UX MPEBpallleHUMN: MPOBEJICHHUE,
HaOJI0/ICHUE U OMTUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KaU€CTBEHHBIC
pCaKIuU OJJHOATOMHBIX CITUPTOB (OKUCIICHHE dTaHoa okcuaoM Meau( 1)), MEOroaTOMHBIX
CIIUPTOB (B3aUMOJICHCTBUE MHIeprHa ¢ ruapokcuioM meau(ll)), anpaerunos (OKuciaeHue
aMMHa4HbIM pacTBopoM okcuja cepedpa(l) u rumpoxcunom meau(ll), BzanmoneiicTrue
KpaxMajia ¢ MOJIOM), TTPOBEJEHHE MPAKTUUYECKOM pabOThl: CBOMCTBA pacTBOpa yKCYCHOM
KHUCJIOTBHI.

Pacuérnble 3anaumn.

Brluucnenuss mo ypaBHEHHMIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA MJIM MPOJIYKTA PEAKIIUHU 110 U3BECTHBIM Macce, 00BbEMY, KOJTUYECTBY
OJIHOTO U3 UCXOAHBIX BEIIECTB UJIN MPOIYKTOB PEAKIINH).

A30TcoziepKalle OpraHun4ecKue COeTUHEHUSI.

AMMWHOKHUCIIOTHI Kak am@oTepHble opraHuueckue coeauHeHus. Duznueckue u
XUMHUYECKUE CBOMCTBA aMUHOKHMCIIOT (Ha mpuMepe riauuuHa). buosornueckoe 3HaueHue
amuHokuciot. [lenTuasl.

benku kak nmpupoHbie BBICOKOMOJIEKYJISIpHBIE coeinHeHus. [lepBruHasi, BTopuyuHas U
TpeTUYHas CTpyKTypa OelkoB. XUMHUUYECKHE CBONCTBA OEJIKOB: TMIPOJIU3, JIEHATYypallus,
KaueCTBEHHbIC PEaKLUU Ha OEJKU.

DKCIEepUMEHTATbHBIC METO/IbI U3YUEHUS BEIIECTB U UX MIPEBpAIlCHUI: HAOII0ICHUE U
OTHCAaHHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypaIusi OETKOB MPU HarpeBaHUM, IIBETHBIC
peaKIuu OeIKOB.

BricokoMoieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE MTOHATHSI XUMHUHU BEICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED, TTOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETICHb MOJMMEpPU3AIU, CPEIHIS MOJIeKy isipHas Macca. OCHOBHBIE
METOJbl  CHHTE€3a  BBICOKOMOJIEKYJSIDHBIX  COEJUHEHUM —  TOJUMEpH3alus U
MTOJIMKOH/ICHCAITHSI.



DKCTepuMEHTATbHBIE METO bl M3YYCHHSI BEIIECTB U UX MIPEBPAICHHI: 03HAKOMIICHHE
¢ o0pasiamMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIyKOB.

MeXnpeaMeTHBIE CBSI3H.

Peanm3zamus MEXNpeAMETHBIX CBS3€H NMpPU W3yYeHWH OpraHMyYecKkoil xmmuu B 10
KJIacCe OCYIIECTBISIETCS 4Yepe3 HCIONIb30BAaHUE KaK OOIIMUX EeCTECTBCHHO-HAYYHBIX
MOHSATUH, TaK W TOHITHH, SBISIOMUXCS CHCTEMHBIMH JJII OTACIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC TTOHSATHS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHsl, aHallu3, CUHTE3, KiIaccu(PuKaius, MEePUOIUIHOCTh, HAOIIOACHUE, U3MEPEHHE,
AKCIIEPUMEHT, MOJICITMPOBAHUE.

®dusnka: Marepus, SHEPrUs, Macca, aToM, DJIEKTPOH, MOJICKYJa, YHEPTreTUYECKUN
YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHOE€ COCTOSHUE BEIIECTBA, (U3UUYECKUE
BEJIMYMHBI U SAMHUIIBI KX U3MEPCHUSI.

buonorus: knetka, opranusm, 6rnocdepa, 0OMEH BEIIECTB B OpraHusme, GOTOCUHTE3,
OMOJIOTUYECKU aKTUBHBIEC BElIeCTBa (O€IKU, YTIAEBOIbI, )KUPbI, PEPMEHTHI).

['eorpadusi: MuHepabl, TOpHbIE TOPOIbI, OJIE3HBIE UCKOMIAEMBIE, TOILIMBO, PECYPCHI.

TexHonOTHA: TUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAIBLHOTO MHUTAHUS, MOIOIINE
CpelICTBa, IEKAPCTBEHHBIE U KOCMETUYECKUE MTpenapaThl, MaTepUalibl U3 UCKYCCTBEHHBIX U
CUHTETUYCCKUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI XUMHHU

XUMHUYECKUI 3neMeHT. AToM. Sapo aroma, W30TOMbI. DJIEKTPOHHAs O00JIOYKA.
DHepreTUUeCcKhe YpPOBHH, MOIYPOBHH. ATOMHBIE opOuTamd, S-, P-, O- 3JIeMEHTHI.
OcoOeHHOCTH pachpeeleHHs 3JIEKTPOHOB MO OpOUTAIsIM B aTOMAax 3JEMEHTOB MEpPBbIX
YEeTBIPEX MEPUOI0B. DIIEKTPOHHASI KOHPUTYpAIIHs aTOMOB.

[Tepuonnueckuit 3akoH u Ilepuoamueckas cucrema xuMmudeckux sneMeHToB /[l. .
MenpneneeBa. CBsi3b MEPUOAMYECKOrO 3aKOHA M Ileprnoanyeckoil CUCTEMBl XMMHUYECKHX
anementoB JI. WM. Menneneesa ¢ COBpPEMEHHOW TEOPUEH CTPOEHUS ATOMOB.
3aKOHOMEPHOCTUM HM3MEHEHHsI CBOWCTB XUMHUYECKHX DJJIEMEHTOB M 00pa3yeMblX HMH
ITPOCTBIX M CJIIOKHBIX BELIECTB I10 TPYyNIaM U NEPUOIAM. 3HAUEHHUE ITEPUOJNIECKOTO 3aKOHA
B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XMMHUYECKasl CBA3b. BUIbl XUMHUYECKOW CBSI3U (KOBAJIEHTHAs
HEMoJIsIpHass M MOJspHas, WOHHAs, MeTaulMdeckas). MexaHu3mMbl 00pa3oBaHUs
KOBAJICHTHON XUMHUYECKOW CBs3W (OOMEHHBIM W JOHOPHO-aKIENTOPHBIN). BomgopomgHas
CBsI3b. BaneHTHOCTh. DNeKTpoOTpUIATENBHOCTh. CTENEHb OKUCIICHUS. VIOHBI: KaTHOHBI U
AHUOHBI.

BemectBa MOJEKYJISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHMs. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIECTB OT
THUIA KPUCTAJUINYECKON PELIETKHU.

[TonsTue o nucnepcHbIX cucremax. VMCTHHHBIE M KOJUIOWIHBIE pacTBOPhl. MaccoBas
JI0JIsl BELIECTBA B PACTBOPE.



Knaccudukanus nHeopranumyeckux coequHeHud. HomeHknaTypa HeopraHM4ecKuX
BelllecTB. ['eHeTnyeckas CBsI3b HEOPraHMYECKUX BEILIECTB, MPUHAJIEKAIIUX K PA3TUYHBIM
KJIaccam.

Xumnueckas peakuus. Knaccudukanys XuMAYECKUX peakldii B HEOPraHUYECKON U
OpPraHUYECKON XHWMHHU. 3aKOH COXPAaHEHHS MacChl BEUIECTB, 3aKOH COXPAHCHUS W
MPEBPAILCHUS SHEPTUU MPU XUMUUECKUX PEAKIIHIX.

CkopocTh peakiuy, €€ 3aBUCUMOCTb OT pa3IU4HbIX (pakTopoB. OOpaTHMBbIC peaKkvu.
Xumuyeckoe paBHoBecue. MaKTOphI, BIUSIONIME HA COCTOSTHUE XUMHUUECKOTO PABHOBECHSI.
[Tpraumn Jle Hlatense.

DnexTponutuyeckas aucconuanus. CuiabHbIe U cialble 2IeKTpoauThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCasl, HEUTpaabHas, IIETOYHAS.

OKHCIIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCIEPUMEHTAIBHBIE METO/IbI U3YUYEHUS BEIIECTB U UX IPEBPALLICHUI: JEMOHCTPALIUS
tabnui «[lepuonnueckas cucrema xumudeckux 3meMentoB . Y. MenzaeneeBay, n3ydeHue
Moieliel KPUCTATMYECKUX PEIIETOK, HAOMI0/IEHUEe W OMHMCAHHWE JEMOHCTPAIMOHHBIX U
71a60paTOPHBIX OIBITOB (pa3yIOKEHUE MEPOKCHIA BOAOPOIa B MIPUCYTCTBUM KaTalnu3aropa,
ONpPENIEIICHUE CpEIbl PAaCTBOPOB BEIIECTB C MOMOIIBI) YHUBEPCAIBHOTO HWHIMKATOPA,
peakiMi MOHHOTO OOMEHa), MPOBEICHUE MPAKTHUYECKOW paboThl «BiusHuE pazmTudHbIX
(hakTOpOB Ha CKOPOCTh XUMUYECKON PEAKITUN.

Pacuérnbie 3anaum.

Pacuétsl o ypaBHEHHSIM XUMHUUYECKUX PEaKIUid, B TOM YUCIEC TEPMOXHUMHUYECKHUE
pacu€Thl, pacu€Thl C UCIIOIB30BAHUEM MOHATHS «MACCOBas JI0JIS BELIESCTBAY.

Heopranuyeckasi xummusi

Hemeramnsl. Ilonoxxenne HemeramioB B llepuogumyeckoil cucreMe XMMHYECKHX
sanemenToB J[. . MenzeneeBa u 0COOEHHOCTH CTpoeHUsI aToMOB. Du3nyeckue CBONMCTBA
HEMETAJUIOB. AJIIJIOTPONHS HEMETaUIOB (Ha MpUMepe KHuciopona, cepbl, ¢gocdopa u
yriepoaa).

XUMHUUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAIIOB (TAJIOT€HOB, Cepbl, a30Ta, Gocdopa,
yriiepojla U KpPEMHHUSI) U HUX COCAMHEHUH (OKCHUIOB, KHUCIOPOACOJEPIKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COCTUHECHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHECHUM.

Meramsl. [lonoxenue metaiios B [lepruoanyeckoit cucteMe XMMUYECKUX AIIEMEHTOB
. . MenneneeBa. OcOOEHHOCTH CTPOEHUSI AIEKTPOHHBIX 000JIOYEK aTOMOB METAJLIOB.
O6mume ¢usnyeckue cBoicTBa MeTaIoB. CrlaBbl METAUIOB. DIEKTPOXUMHUYECKUN Pl
HaIpsKEHUM METaJUIOB.

XUMHUYECKHE CBOMCTBA BaXXHEUIIMX META/IOB (HATpHM, Kaluid, KajbllUid, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

O6mue crnocoObl nosydeHust MeTayyioB. [I[puMeHeHre MeTaioB B ObITY U TEXHUKE.

DKCIEpUMEHTAIbHbIE METOAbl M3Yy4YEHUS BEIIECTB U HMX MPEBPALICHUI: HU3yUYCHHE
KOJUTEKITUU «MeTaibl U CIIaBb), 00pa3I[0B HEMETAJIOB, PEIICHUE IKCTIEPUMEHTAIBHBIX
3amay, HAOJIOJICHWE W OINHCAHWE JICMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB
(B3auMoAeiCTBHE THUAPOKCHAA QIIOMUHHMS C PacTBOpaMU KHUCJIOT W IIEJIOYEH,
KaueCTBEHHbIC PEAKIIMU HA KATHOHBI METAIIJIOB).

Pacuérnblie 3anaumn.



Pacuétel Mmacchl BemecTBa wiM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIIECTBA,
Macce Uik 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacUE€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMuA M KU3Hb

Ponp xumum B oOecme4eHUH HSKOJIOTHYECKOW, DSHEPreTUYeCKOM U  MHIINEeBOM
0€30macHOCTH, pa3BUTUN MeaUIUHBL. [[OHATHE 0 HAYYHBIX METO/AX IMO3HAHMS BEIIECTB U
XUMHUYECKUX PEAKIUH.

[IpeactaBnennss o0 OOMMX HAYYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO TOTyYCHUS
Ba)KHEUIIINUX BEILIECTB.

UenoBek B MHUpE BELIECTB U MAaTEPHAIIOB: BAXKHEUIINE CTPOUTEIIBLHBIE MaTEpPHUAIIbI,
KOHCTPYKIIMOHHBIE MaTEPUAIIbI, KPACKH, CTEKJIO, KEPAMHUKA, MATCPHUAIIBI JIJIS SJICKTPOHUKHU,
HaHOMAaTEPHAJIbl, OPTAHUYECKUE U MUHEPAJIbHBIC YI00OpEHUSI.

XUMHUS ¥ 3J0POBbE YEJIOBEKA: MpaBUJIa UCIIOIb30BAHMS JICKAPCTBEHHBIX MPENApaToB,
mpaBmJia OE30IMIACHOTO HCIIOJIB30BaHUS IIpenapaToB OBITOBOM XMMHH B ITOBCEIHEBHOMU
JKU3HU.

MexnpeaMeTHbIE CBA3U.

Peanmzanust MeXIpeaMETHBIX CBS3€H NPH HM3yYeHUH OOINEeH M HEopraHWYeCKOu
xuMuu B 11 Kimacce OCyIIECTBIISIETCS Yepe3 HMCIOJIb30BaHHE KaK OOIUX €CTECTBEHHO-
HayYHBIX MTOHATHUM, TaK ¥ TIOHSITUH, SIBIISIONIUXCS CHCTEMHBIMHU JIJIs1 OTACIBHBIX MTPEMETOB
€CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OOuue ecTecTBEHHO-HAYYHBIC MOHATHS: HAY4YHBIM (pakT, TUMOTE3a, 3aKOH, TEOPHUS,
aHajau3, CHUHTE3, Kilaccuukaius, TMEPUOJUYHOCTh, HAOIIOJCHUE, HKCIEPUMEHT,
MO/JICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.

dusuKa: MaTtepusi, SHEPTUS, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJHEPreTUYEeCKUd ypOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHHUE BEIIECTBA, (PU3MYECKHUE BEIMYMHBI M CAMHHUIIBI UX H3MEPCHMUS,
CKOPOCTb.

buonorus: kieTka, opraHusM, sKocHucTema, omocdepa, MaKpo- ¥ MUKPOIJIEMEHTEHI,
BUTaMHUHBI, OOMEH BEIECTB B OpraHu3Me.

I'eorpadus: MuHepasbl, TOpHBIE IOPOJIBI, TTOJIE3HBIE UCKOITAEMbIE, TOILJIUBO, PECYPCHI.

TexHonorusl: XUMHYECKass IPOMBIIIJIEHHOCTh, METATypPrusi, IPOU3BOACTBO
CTPOUTENIBHBIX ~ MaTEpUANIOB,  CEIbCKOXO3AMCTBEHHOE  IMPOU3BOACTBO,  MHUIIEBAs
MIPOMBIIICHHOCTh, (PapMaleBTHUeCKasi MPOMBIIIIEHHOCTh, MPOU3BOCTBO KOCMETUYECKUX
MpenaparTos, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuaos, AJIEKTPOHHAA
MIPOMBIIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
XNMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUSI 00yJarOlUMUCS
mporpaMMm  cpemHero o0miero oOpa3oBaHWsl (JUYHOCTHBIM, METAMpPEIMETHBIM U
npeaMeTHpIM).  HaydHo-meToguveckoil OCHOBOM st  pa3pabOTKH  TJIaHUPYEMBIX
pE3yIbTATOB OCBOCHHUSI MPOrPaMM CpPETHEro 0O0IIero oOpa3oBaHUs SIBISETCS CHUCTEMHO-
NeSATEeIbHOCTHBIN MOXO/I.



B cOOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IIOJXOI0M B CTPYKTYPE JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS MpeaMeTa «XUMUs» Ha YpPOBHE CpeIHEro oluiero oopa3oBaHus
BBIJICJICHBI CJICTYOLIUE COCTABIISAIOIINE:

OCO3HaHUE 00YyYarOIMMHCS POCCUICKOM Ipa)TaHCKONW MJIEHTUYHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEICHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHHIO;

LEJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUH JHMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAJAHULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOUINXCs PyKOBOJCTBOBATHCS B CBOCH JESTEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, NMPUCYIIMMH LEIOCTHOW CHCTEME XUMHUYECKOTO
o0pa3oBaHus;

HAJIMYUe TMPABOCO3HAHUS HKOJIOTUYECKON KYJIbTYPBI M CIIOCOOHOCTU CTaBUTH LIETH U
CTPOUTH KU3HCHHBIC TUIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMS IpeaMeTa «XUMHs» JOCTUTAIOTCS B €IUHCTBE
yu4eOHOW U BOCHUTATEIbHOW JEATENbHOCTH B COOTBETCTBUU C T'yMaHUCTHUYECKHMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LIECHHOCTSMM MU HJEATAMH POCCUHCKOTO
Ipa)IaHCKOro OOLIeCTBa, MPUHITHIMU B OOIIECTBE HOPMaMHU M IMpaBUJIAMU MOBEICHUS,
CHOCOOCTBYIOIIMMHU  IPOLIECCaM  CaMOIIO3HAHUS, CaMOPAa3BUTHSI U  HPABCTBEHHOTO
CTaHOBJICHMSI JINYHOCTH O00YyUYarOIIHUXCS.

JIM4yHOCTHBIE ~ pPE3yJbTAaTBl  OCBOCHUS  MNpeaMeTra  «XHUMHS»  OTPAKAKOT
c()OPMHUPOBAHHOCTh  OMbITA  MO3HABATEIBHOM W  MPAKTUYECKOMW  JAESITENIbHOCTU
oOyyJaroumxcs 1o peajau3alii NPUHATHIX B O0IIECTBE IEHHOCTEM, B TOM YHCIIE€ B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHMA

OCO3HaHUSl OOYyYalOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB M O00s3aHHOCTEM,
YBAKEHUS K 3aKOHY U ITPABOIIOPSAKY;

IPEICTABIICHNS O COLMAJIBHBIX HOPMAax M MPABWIAX MEXJIMYHOCTHBIX OTHOLIECHUI B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM MAESITEIbHOCTH MpPHU CO3AAaHUM Y4YEOHBIX
IPOEKTOB, PEIIEHUU Y4YE€OHBIX W I03HABATEIbHBIX 3a]a4, BBINOJHEHUH XUMHYECKHX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh M NMPUHUMAThb MOTHUBBI, HAMEPEHHUS, JIOTHUKY U apryMEHTbI
JIPYTUX MPU aHAIKU3E PA3TUYHBIX BUJIOB YU€OHOH AESTENbHOCTH;

2) NIaTPHOTUYECKOI0 BOCIIUTAHMA!

LIEHHOCTHOTO OTHOIIEHHsI K UCTOPUYECKOMY M HAyYHOMY HACIJIEIHI0 OTEYECTBEHHOU
XUMUMU;

YBaXXEHUS K MPOIIECCY TBOPUYECTBA B 00JACTH TEOPUU M IPAKTUYECKOTO MPUMEHEHHUS
XUMHH, OCO3HaHUS TOr0, YTO JOCTH)KEHUS HAYKHM €CTh pe3yJbTaT JJIMTEIbHBIX
HaOII0ACHUH, KPOMOTIMBBIX SKCIIEPUMEHTAIIbHBIX TOMCKOB, MOCTOSIHHOTO TPYyAa YUYEHBIX U
IIPaKTUKOB;

HMHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IOJYYEHHH U IMOCIEAYIOLIEM aHAJIN3E
uH(GOpPMaIIMU O MEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, DTUYECKOTO ITIOBEICHHUS;

CIIOCOOHOCTH OLIEHMBAaTh CUTYAallUW, CBA3aHHbIE C XUMHUYECKUMHU SBJICHUSIMH, U
IIPUHAMATh OCO3HAHHBIE PEUIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;



TOTOBHOCTH OLIEHHBAaTh CBOE IMOBEICHUE U MOCTYNKU CBOMX TOBAPUIIEH C MO3UIIMIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIIEICTBUI ITUX MOCTYIIKOB;

4) hopMHUpOBaHHUSI KYJIbTYPbI 310POBbSI:

NOHUMAaHUS IIEHHOCTEH 370pOBOro U OGe30macHoro odpasa *KU3HHU, HEOOXOAUMOCTHU
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PHU3NYECKOMY U ICUXUYECKOMY 370POBBIO;

cOOJTI0ICHUS TTpaBUJI 0€30MacHOr0 00pallleHus C BEIIECTBAMU B OBITY, TOBCEAHEBHON
KU3HU U B TPYJIOBOU JIEATEIIBHOCTH;

MMOHMMAHUSl LIEHHOCTH MpaBWJ HHAWBUIYAIBHOTO U KOJUIEKTUBHOTO OE€30I1aCHOTO
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HaHMS TOCIEACTBUN U HEPUATHSI BPEIHBIX TPUBBIUCK (YIOTPEOICHHS aJIKOTOJIA,
HapKOTHKOB, KypEHUSI);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-MCCIIEIOBATEIbCKON JIEATEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSATEIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYaCTHE B PEIICHHM MPAKTUYECKHX 3a/1ady COLMAIbHOM
HaIpaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY M3YUYEHUI0 MPOeCcCuil pa3IMiyHOro pojia, B TOM YUCIE Ha
OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUH;

YBOXKEHUS K TPYAY, JIOJISIM TpyJia U pe3ybTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBHUAYAJIBHOW TpPAeKTOpUM OOpa3OBaHMUS,
Oynymeit npodeccun W peanusaluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEN 00111€CTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

JKOJOTMYECKH II€JIECOO0Opa3HOro OTHOLIEHUS K MPUPOAE, KAK HCTOYHUKY
CYIIECTBOBAHMS KU3HU HA 3€MIIE;

NOHUMaHUSI  TJIOOAIBHOTO  XapakTepa HJKOJOTMYECKHX  MpoOjieM,  BIUSHUSA
AKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOJIHON U COLMATILHOW CPEIbI;

OCO3HaHUSI HEOOXOJIMMOCTH MCIOJB30BaHUS JOCTHKEHUN XUMHH [UJISl PEIICHUs
BOIIPOCOB PAllMOHAIBLHOTO MPUPOIONIOIb30BAHUS;

AKTUBHOTO HEMPUATHS ICHCTBUM, IPUHOCIIIUX BPE OKPYKAIOIIEH ITPUPOTHOMN Cpee,
YMEHHUS IPOTHO3UPOBATH HEeOJIaronpusTHHIE HKOJIOTUYECKHE MOCJIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIMYus Pa3BUTOTO IKOJOTHYECKOTO MBIIUICHHS, SKOJOTHUECKON KYJIbTYpPhl, OIbITA
NEATEeIbHOCTU DSKOJIOTMYECKON HaIpaBJICHHOCTH, YMEHUSI PYKOBOJICTBOBAaThCS UMM B
MO3HABaTEJIbHOW, KOMMYHUKATUBHON U COLUAIBHOM MPAKTUKE, CIOCOOHOCTH U YMEHUS
AKTUBHO ITPOTUBOCTOSITH UJE0JIOTUN XeMO(DOoOuu;

7) UEHHOCTU HAYYHOI'O MO3HAHMS:

c(OPMHUPOBAHHOCTH MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKY;

MOHUMAaHUS CIeM(PUKA XUMUU KaK HAayKH, OCO3HaHUS €€ poiu B (HOPMUPOBAHHUH
pPaAIMOHAIIBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO TMpeACTaBiICHUs 00
OKpY>KalollleM MHUPE KaK O E€JUHCTBE MNPUPOJbI U YEJIOBEKA, B MO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEH M pelieHUuH POoOJIEM COXPaHEHHSI IIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH I COBPEMEHHOW ITUBHIIN3AINH: B €€
T'YMaHUCTUYECKON HANpaBJIEHHOCTH W BaXXHOW POJIM B CO3JaHUM HOBOW 0asbl
MAaTepUAIBHOM KYJbTYphI, PEIICHUH TJIOOAJTBHBIX MPOOJEM YCTOMUYUBOTO Pa3BUTHS



YeJI0BEYECTBA — ChIPHCBOM, SHEPIreTUUECKOM, IUINEBON U 3KOJOTHYECKONW OS30MacHOCTH, B
pPa3BUTUM MEIUIMHBI, OOCCICUYECHHUH YCIOBHH YCIEIIHOIO TpyJda U DKOJOTHYCCKU
KOMGbOPTHOM KU3HU Ka)KI0r0 YieHa 00IIeCTBa;

€CTECTBCHHO-HAYYHOH I'PAMOTHOCTH: IOHMMAHHS CYIIHOCTH METOJOB IIO3HAHHMS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCITOJIb30BATh MOJTydYaeMble 3HAHHMS
JUIA aHalM3a M OOBSCHEHUS SIBIICHUH OKPYIKAIOMIEr0 MHpa W IMPOUCXOANINX B HEM
W3MCHCHUH, YMEHHS JelIaTh 00OCHOBAHHBIC 3aKIFOYCHHS Ha OCHOBE HAayYHBIX (PAKTOB U
UMEIOIIUXCS JAHHBIX C IENBIO MOJTYYCHHS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCITOJI30BaTh XMMHYECKHAE 3HAHHUS JUIS PEIICHUS
po0JIeM B PealIbHBIX )KH3HCHHBIX CUTYAIIHSX;

HWHTEpeca K MO3HAHUIO M HCCIIE0BATEIBCKOM JICATEIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY 0Opa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTHBHOMY ITOJIYYCHHUIO HOBBIX 3HAHHHW II0 XHMHH B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSIIMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pa3IMYHBIX cdepax MpodecCHOHATBHON
JCATEIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS YYCOHOTO MpeaMeTa « XUMHEs» Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHus BKJIIOYAIOT:

3HAYUMBIE I (DOPMHUPOBAHKS MHUPOBO33PCHHSI 00YUJAIOIINXCS MEXKUCITUTUTMHAPHBIC
(MeXTIpeIMeTHBIC) 00IIIeHAYIHBIC TIOHITHS, OTPAKAIOIINE 1IEJTOCTHOCTh HAYUYHON KapTHHBI
MHpa ¥ CIIeH(PUKY METOIOB TIO3HAHUS, HCTIOJB3YEMBIX B €CTECTBCHHBIX HayKax (MaTepwsl,
BCIIIECTBO, DHEPTHs, SABJICHHUE, MPOIECC, CUCTEMa, HAy4YHBIA (haKT, MPUHIINI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIeIOBAaHNE, HAOIIOICHUE, U3MEPEHHE, DKCIIEPUMEHT U
Apyrue);

yHUBEpCalbHbIe y4eOHbIE JeHCTBUA  (IIO3HABATENIbHBIC, KOMMYHHUKATHBHEIE,
peryisiTUBHbBIE), oOecrieunBammme GopMHUpPOBaHUE (PYHKIIMOHATHHOW TPAMOTHOCTU H
COIMAJIbHON KOMITETEHIIUN 00yYaronumxcs;

CIIOCOOHOCTh OOYYAIOIUXCSl HCIOJB30BaTh OCBOCHHBIC MEXKIUCIUILUIMHAPHBIE,
MHPOBO33pEHUYECKHEC 3HAHUS W YHUBEPCAIbHBIC YUeOHBIC JCHCTBHUS B MO3HABATEIHLHON U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHBIC PEe3yIbTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCATBHBIMH YUCOHBIMU
MMO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JICHCTBUSMU.

OBJajieHHe YHHMBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU TeHCTBUSIMMU:

1) 6a3oBbIe JIOTHYECKHE TeHCTBHUA:

CaMOCTOSITENIbHO (HOPMYJIMPOBATh M aKTyaJIH3UpOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpENeNATh LETU JeSTEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX JOCTHIKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl IEATEILHOCTH C MIOCTABJICHHBIMU IIEIISIMU;

MCIIOJIh30BaTh TIPH OCBOCHUW 3HAHWM MPUEMBI JIOTUUYECKOTO MBITIUICHUS] — BBIJCISTh
XapaKTepHbIE TPU3HAKU TOHSATHUN ¥ YCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE MOHATHUSA JUIsl OOBSICHEHUS OTAEIBHBIX (DAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAaHUS M KPUTCPUU JJIs KJIACCH(PHUKAIMKA BEIIECTB M XHUMHYECCKUX
peaKLnil;



YCTaHABJIMBATh NPUYMHHO-CJIEICTBEHHBIE CBA3U MEXKY U3y4acMbIMU SIBJICHUSIMY;

CTPOUTH JIOTUYECKUE DPACCYKIEHUS (MHAYKTUBHBIE, NEAYKTHBHBIC, IO AHAJIOTHUM),
BBISIBJISITH ~ 3aKOHOMEPHOCTM W IPOTHUBOpPEYMsI B  pacCMaTpUBAEMbIX  SIBICHHUSX,
(GopMyIHpOBaTh BHIBOJBI U 3aKIHOUCHMUS;

OPUMEHATh B TMIPOLIECCE IO3HAHMS, MWCIOJIb3YyEMbIE B XHMHUU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJENH, TPEOOPA30OBBIBATH MOJCIBHBIC MPEICTABICHUS — XUMUYCCKUN 3HAK
(cuMBOJ) 37MeMeHTa, XUMUYEcKas (Qopmysa, YpaBHEHHE XHUMHUECKON pEakiuud — IMpU
pEelIeHNH YYEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3a7ad, NPUMEHSATh Ha3BaHHbIC
MOJIEJIbHBIE MPEJCTABICHUS JIJIS BBISIBICHHS XapAKTEPHBIX MPU3HAKOB U3y4YaeMbIX BELIECTB
Y XUMUYECKUX PEAKIUU.

2) 6a3oBble McCIeA0BaTEILCKHE AeiiCTBUSI:

BJIaJIETh OCHOBAMH METOJOB HAYYHOI'O IO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN;

(opMyIupoBaTh LENM U 3aJaYd MCCIECAOBAaHUS, MCIIOJNb30BATh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUS U
OCHOBBI i1 (OPMHUPOBAHUSA TUIIOTE3bl MO NPOBEPKE MNPABUIBHOCTU BBICKA3bIBAEMBbIX
CYX/ICHUU;

BJIaJICTh HAaBBIKAMHU CaMOCTOSITENIBHOTO IIAHUPOBAHMS U MPOBEICHUS YUYECHUYECKHUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaThH yMEHHMs HaOI0JaTh 3a XOJIOM Ipoliecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, POPMYIHPOBATH OOOOIIEHUS U BHIBOBI
OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIEAOBAHUS, COCTABIATH O0OOCHOBAHHBIN
OTUET O MPOJIETIAHHOM paboTe;

MpUOOpETaTh OMBIT YYEHUUYECKON HCCIEI0BATENbCKON M MPOEKTHON NEATEIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIBHOMY MOHMCKY METOJOB PELIEHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOAOB IMO3HAHMUSL.

3) pabora ¢ unpopmanueii:

OpUEHTHPOBAThCS B PA3JIMUHBIX HCTOYHUKAX HHGPopMaluu (Hay4dHO-MOMyJIsIpHas
JaUTepaTypa XMMHUYECKOIO COJEp)KaHus, CIpaBOYHble MocoOus, pecypcbl MHTepHeTa),
aHAJIM3UPOBaTh MHGOPMALIMIO PA3IUYHBIX BUAOB U (HOPM MPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTHUBOPEUYUBOCTH;

(opMyIMpOBaTh 3aMPOCHl U MPUMEHSTHh PAa3IMYHbIE METObl MPU MOUCKE U 0TOOpE
uH(pOopMaLiu, HEOOXOAUMOM J1JIsl BBIMOIHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

npuoOpeTaTh OTBIT UCIIOJIb30BaHUS UH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTUMAJIbHYIO (DOpMY MpEACTABICHHUS HHPOpMaLUU
(cxempl, rpauky, TUarpamMmsbl, TAOJIHILIBI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAYYHBIM $I3bIK B KAaueCTBE CPEACTBA IMpU pabOTe C XUMHYECKOU
uHpopmanuen: TpUMEHSITh MEXNpeaMeTHble ((pu3nyeckue U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (POPMYJIbI, a00pEBHATYPBI, HOMEHKIIATYPY;

MCIOJIb30BaTh U MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHMKATHUBHBIMM 1eCTBUSIMU:

3aJlaBaTh BOINPOCHI IO CYIIECTBY OOCYX JaeMOH TeMbl B XOJ€ JUalora W/Wiu
JUCKYCCHH, BBICKAa3bIBaTh WUAEHU, (OPMYJIUPOBATH CBOU NPEJIOKEHHS OTHOCUTEIIBHO
BBIIIOJIHEHHUS NIPEUIOKEHHOM 3a1a4H;

BBICTYNIaTh € NpPE3EHTAUMed pe3yJIbTaTOB IMO3HABATEIbHOM  JEATEIbHOCTH,
MOJIyYEHHBIX CaMOCTOSATEIbHO WM COBMECTHO CO CBEPCTHUKAMH TPU BBINOJHEHUU
XUMHUYECKOTO SKCHEPUMEHTa, NPAKTUYECKON paboThl MO UCCIENOBAHUIO CBOWCTB



M3y4aeMbIX BEIECTB, peain3allui y4yeOHOro MpoeKkTa U (POpMyIHpOBaTH BBIBOABI IO
pe3yabTaTaM TPOBEAEHHBIX HCCIEAOBAaHUNA MYTEM COTJacOBaHHUS MO3MLIMH B XOJe
o0CyX/IeHHsI 1 0OMEHA MHEHUSIMHU.

OgyageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH 1eHCTBHSAMM:

CaMOCTOSITEJIFHO ~ IUIAHUPOBAaTh M OCYIIECTBISATH  CBOIO  IO3HABATEIBHYIO
JeSITeNIbHOCTD, ONpeessst e€ ey U 3aJja4i, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOAMMOCTH
KOPPEKTUPOBATh TMpearaéMblii ajiropuT™M JAEWCTBUN TNpU BBINOJIHEHUU YYEOHBIX U
HCCIIEIOBATENIbCKUX 3a/1ay, BBIOMpaTh HamOoiee d()PEeKTUBHBIA cOcO0 MX pEUIeHHS C
y4€TOM MOTyYCHHSI HOBBIX 3HaHUH O BELIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JIEATEIHHOCTH Ha OCHOBE CaMOaHalIM3a u
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca « OpraHuuecKas XuMHUsD OTPa)kKaroT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O XMMHYECKOW COCTaBISIONICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUPA, POJIM XUMHUU B NMO3HAHUM SIBJICHUUN MPUPOJIbI, B OPMUPOBAHUU
MBIIUICHUS U KYJIbTYPbl JUYHOCTH, €€ (QYHKIIMOHATBEHON IPaMOTHOCTH, HEOOXOIUMOM st
pelIeHnsT MPaKTUYECKUX 3a7a4 U DKOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CPEAE;

BJIAJICHUE CHUCTEMOM XMMHUYECKHUX 3HAHWW, KOTOpas BKIKOYAET: OCHOBOIOJIATAOIINE
MOHATUS (XUMHUYECKUM DJIEMEHT, aToM, OJJIEKTpPOHHAs 000JI0YKa aTroMma, MOJIEKYyJia,
BAJICHTHOCTh, D3JIEKTPOOTPUIIATENILHOCTh, XUMUUYECKas CBS3b, CTPYKTypHas ¢opmyJia
(pa3BépHyTasi U COKpallléHHas), MOJIb, MOJISIpHAsE Macca, MOJIAPHBIA O00BEM, YIJIepOaHbIN
ckeneT, (GyHKIMOHANbHAS TPYINa, paJuKall, U30MEepUsi, H30MEPbl, TOMOJIOTUYECKUMN Psi]I,
TOMOJIOTH, YTIJIEBOJOPOABI, KHUCJIOPOJA U Aa30TCOJAEPKAIIME COCIAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIIMHEHMUS); TEOPUU M 3aKOHBI
(Teopusi ctpoeHusi oprannyeckux BemectB A. M. bytnepoBa, 3aKoH coXpaHEHUSI MacChl
BEII[ECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3bIK XUMUU; MUPOBO33PEHUECKHUE 3HAHMS,
JIe)KAlUE B OCHOBE MOHUMAHUS NMPUYMHHOCTH M CHUCTEMHOCTH XUMHMYECKUX SIBJICHUU,
(hakTOJIOTUYECKHE CBEICHUSI O CBOWCTBaX, COCTaBe, IMOJY4YEHUHM U 0Oe30MacHOM
WCIOJB30BAaHUN BAXHEUIIUX OPraHUYECKUX BEHIECTB B OBITY W MPaKTUYECKOU
NEATEIbHOCTH YEJIOBEKA;

cOpPMHUPOBAHHOCTh ~YMEHUW  BBIABIIATH  XapaKTepHbIE TPU3HAKUA  TOHSATHM,
YCTaHABIIMBATh X B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATUS IIPU ONTUCAHUU
COCTaBa, CTPOCHHUS U NIPEBPALLIECHUNA OPraHUYECKUX COCIUHEHUM;

chOpPMHUPOBAHHOCTh ~YMEHHUH  HUCIIOJIb30BaTh XUMHUYECKYH) CHMBOJIUKY  JJIS
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaméHHOU) (popmyn
OPraHUYECKUX BEIIECTB U YPABHEHHM XMMHUYECKHUX PEaKUWW, U3rOTaBIMBATH MOJAEIHU
MOJIEKYJl ~ OpPraHMYECKHX  BEWIECTB JUISI  WUIKOCTPALMA UX  XHUMHUYECKOIO U
MIPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OPMUPOBAHHOCTh ~YMEHUW  yCTAaHABIWBATh MPUHAJICKHOCTh  HM3yUYCHHBIX
OpPTraHUYECKUX BEIIECTB MO UX COCTaBY U CTPOCHHIO K OMPEACIEHHOMY KIacCy/TpyIie
coequHeHU  (YraeBOJOPOJbI,  KHUCIOPOA U a30TCOAEpKaIlue  COCIUHEHMUS,
BBICOKOMOJICKYJIIPHbIE COEAWHEHHUsI), JaBaTh WM Ha3BaHUS [0 CHUCTEMaTHYECKOU



Homenkiarype (IJUPAC), a Taxke NpUBOAWTH TPHUBHAIbHBIC HA3BaHUS OTACIbHBIX
OpraHUYeCKUX BEIECTB (ITUIICH, IPOIUJIEH, alleTUIIEH, STUIICHTJIMKOIb, TIUIEPUH, (EHOJI,
dbopmaniblieru, areTalbJIeru, MypaBbHHas KHCIIOTa, YKCYyCHas KHCIIOTa, OJICMHOBas
KHCIIOTa, CTE€apUHOBAs KUCIIOTA, IIII0K03a, PPYyKTO3a, Kpaxmal, LeJUTi0103a, TIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPENEIATh BUAbl XUMUYECKON CBA3U B OPTaHMYECKHUX
COEIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHS PUMEHSATH TTOJIOKEHUS TEOPUU CTPOCHUS OPTaHINIECKUX
BemecTB A. M. byTiepoBa i1 00bSICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
Y CTPOEHUS; 3aKOH COXPAHEHUSI MaCcChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA TUMUYHBIX MPEIACTABUTENICH Pa3IMYHBIX KIACCOB OPTaHMYECKUX
BEIECTB (METaH, 3TaH, dTUJICH, MIPOMMJICH, alleTIIeH, OyTaaueH-1,3, MetunOyraaueH-1,3,
O€H30J1, METAHOJI, 3TAHOJ, ITHJICHIJINKOJIb, TIIUIEPUH, (EHOJI, alleTaIbAeru/l, MypaBbUHas
U YKCyCHasi KHUCJOTBHI, IJIFOKO3a, KpaxMall, LEJUII0JI03a, aMUHOYKCYCHAas KHCIIOTa),
WJUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKAY HHUMH YPAaBHEHUSMH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJOPOIHOTO CHIPbS
(HedTh, IPUPOHBIN Ta3, YTOJb), CIOCOOBI UX NEPEPAOOTKU U MPAKTUIECKOE TPUMEHEHUE
MPOYKTOB NEPEPAOOTKY;

c(hOpMHUPOBAHHOCTh YMEHUU MPOBOJIUTH BBIYUCICHUS MO XUMUUYECKUM YpPaBHEHUSAM
(Maccel, 00bE€Ma, KOJTMYECTBA UCXOAHOTO BEIIECTBA WIIM MPOIYKTa PEAKLIUU 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM TPOTYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHHUW BIJIAJIETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX METOJAX
HAay4YHOTO TO3HAHMS, HCMOJb3YEMbIX B XMUMHUU TPHU HU3YUYEHUH BEIIECTB U XUMHYECKUX
ABJICHUN (HAOJIOJEHUE, HU3MEpPEHUEe, HKCIEPUMEHT, MOJEIUPOBAHHUE), HCIOIb30BAThH
CUCTEMHbIE XMUMHUYECKHE 3HAHUS ISl MPUHATHS PEIIEHUHM B KOHKPETHBIX >KU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTH YMEHUN COOTIOATH MTpaBUJIa MOJIb30BAHUS XUMUUYECKOU MOCYA0H
U Ja0OpaTOpPHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBWia OOpalleHHus C BEIIeCTBAaMH B
COOTBETCTBUH C MHCTPYKIUSMH 110 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH TUTAHUPOBATH U BBIMNOIHATH XUMHUUYECKUN IKCIIEPUMEHT
(TIpeBpareHus OpraHuYeCcKuX BEIIECTB IIPU HarpeBaHUM, MOJIyYEHHE STUIICHA U U3YUYCHHE
€ro CBOMCTB, KQUECTBEHHBIC PEAKIIMU OPTraHUYECKUX BEIIECTB, JE€HATypalus OCJIKOB MpHU
HarpeBaHWM, I[BETHBIC pEAKIUH OCJIKOB) B COOTBETCTBUM C TMpaBUIaMU TEXHUKHU
0e30macHOCTH TpH OOpallleHWH C BellecTBaMU U J1a0OpPaTOpPHBIM 00O0PYIOBaHUEM,
MPEJCTaBIATh PE3YyJIbTaThl XUMUUYECKOTO JKCIepUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIINX peakIuii U GOopMyIUPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIHTAaTOB;

cOOPMHUPOBAHHOCTh ~ yYMEHUM  KPUTUYECKHM  aHAIM3UPOBATh  XMUMHUYECKYIO
uH(pOpMaIMIo, TTOTyYaeMy0 U3 Pa3HbIX UCTOYHUKOB (CpPEJCTBA MAacCOBOM HH(OPMAIINH,
HNHuTepHeT u 1pyrux);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOATh MPaBHJIa YKOJOTUYECKH IEIECO00pa3HOTO
MOBEJICHUSI B OBITY M TPYJOBOM JEATEIHLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3I0POBBS U
OKpYXawlel NOPUPOJHON CpeAbl, OCO3HABATh OMNACHOCTh BO3ACHCTBUS HA IKHUBBIE
OpPraHU3Mbl ONPEACIEHHBIX OPTaHUYECKUX BEIIECTB, MMOHUMAsE cMbICa nokazaress [1/K,
MOSICHAThL HA TMpUMEpax CHocoObl YMEHBIIEHUS W MPEJOTBpAIleHUsS WX BPEIHOTO
BO3JICCTBHS Ha OPTaHU3M YEJIOBEKa;



JUTs1 00YYarOUIMXCsl C OTPAHUYEHHBIMHU BO3MOXKHOCTSIMU 3/I0POBbsI: YMEHHUE MPUMEHSATD
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEILECTB U XUMUYECKUX SIBJICHUI;

JUISL CHETIBIX W CIA0OBHISIIIUX OOYYAIOLIUMXCS: YMEHUE HCIOIb30BaTh pebedHO-
TOYEUHYI0 cucteMy o0o3HaueHui JI. bpaiins ais 3anucu xumudeckux Gpopmyi.

11 KITACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OO0mas ¥ HEoOpraHudecKash XHMHs)
OTpaXkaloT:

c(OPMUPOBAHHOCTH MPEICTABICHUIA: O XMMHUYECKON COCTABIAIOIICH €CTECTBEHHO-
HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B MMO3HAHUU SIBJICHUN MPHUPOJIBI, B (HOPMHUPOBAHUH
MBIIUIEHUS U KYJIBTYPbI JUYHOCTH, €€ (PYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOAUMOM IS
pelIeHUs] MPaKTUYECKUX 3a7a4 M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOAHON CPEE;

BJIQJICHUE CUCTEMON XMMUYECKUX 3HAHMI, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOIINE
HOHATHS (XUMHUYECKHIA IIEMEHT, aTOM, U30TOM, S-, P-, d- SIIEKTPOHHBIE OPOUTAIT ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJIAPHBIA 00BbEM, BAJIEGHTHOCTD, 3JIEKTPOOTPHULIATEIbHOCTD, CTETIEHb
OKHCJICHUSI, XUMHUYECKasl CBA3b (KOBAJECHTHAs, MOHHAs, METAJUIMUECKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEIIETKa, TUIBI XHMHYECKUX PpEaKIHil, pacTBOp, 3JIEKTPOJUTHI,
HEAJNEKTPOJUTHI, DJIEKTPOJMTUYECKAsT JUCCOLMALIMS, OKHUCIUTENb, BOCCTAHOBUTEIIb,
CKOPOCTh XMMHMUYECKOW pEaKIMh, XUMHUYECKOE PABHOBECHE); TEOPUU MU 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON JHcconuanuu, nepuoauueckud 3akoH [[. M. MenneneeBa, 3akoH
COXpaHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U TMPEBpPALIEHUS DSHEPruu Mpu
XUMUYECKUX  PEaKUusAx), 3aKOHOMEPHOCTH,  CUMBOJMYECKHMUA  S3BIK  XHMHH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE IOHUMAaHUSI IPUUYUHHOCTH U CHCTEMHOCTHU
XUMHUYECKUX SIBJICHUM, (DAKTOJIOTMYECKHE CBEJIEHUSI O CBOWMCTBAxX, COCTaBe, MOJYyUYEHUH U
0€30MacHOM HCIIOJIb30BAHUM BaXKHEHIIMX HEOPraHMYEeCKHMX BEUIECTB B OBITY H
IIPAKTUYECKON JAEATENBHOCTH YEIOBEKA,;

c(OPMHUPOBAHHOCTh YMEHHUH  BBISABJISITH  XapaKTepHbIE TMPU3HAKK  MOHATHIA,
YCTaHABIMBATh UX B3AMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE TOHATHUS IPU ONIMCAHUH
HEOPraHWYECKUX BEUIECTB U UX MPEBPALLCHMIA;

c()OPMUPOBAHHOCTh ~YMEHMI  HCIOJb30BATH XUMHUYECKYIO CHMBOJIUKY  JUIS
cocTaBiieHHs] (OpMYJ BEUIECTB U YPABHEHUH XUMHUYECKUX PEAKIUH, CUCTEMATHUYECKYIO
nomeHknatypy (IUPAC) u TpuBranbHbIe Ha3BaHUS OTACIBHBIX HEOPTaHUYECKUX BEIIECTB
(yrapsslii ra3, yrieKHCIbIi ra3, aMMHUaK, raléHasi u3BeCThb, Heral€Hasi U3BeCTb, MUTheBas
coJla, TUPUT U JPYTHE);

c(OPMUPOBAHHOCTh YMEHUU OMNpPENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMHUYECKUX BJIEMEHTOB B COCIMHEHMSIX PA3JIMYHOTIO COCTaBa, BUJ XUMHUYECKOW CBS3U
(koBaneHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOJHAsA) B  COCAUHEHUSX, THII
KPUCTaJUIMYECKOW PEMIETKH KOHKPETHOIO BEIIECTBA (aTOMHAas, MOJEKYJSpHAsl, UOHHAs,
MeTaJUIMYecKas), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUI;

c(OpPMUPOBAHHOCTh YMEHHUH YCTaHaBIMBATh MPUHAIJIC)KHOCTh HEOPraHUYECKHX
BELIECTB 10 UX COCTABY K ONpeAeIEHHOMY KJIacCy/TpyIIe coeTMHEeHUH (IIPOCThIE BEIIECTBA
— METaJUIbl ¥ HEMETAJIJIbl, OKCH/Ibl, OCHOBAHHUS, KUCJIOThI, aM(POTEpHbIE THIPOKCHUIBI, COJIH);



c(OpMHUPOBAHHOCTh YMEHHU pacKphIBaTh CMBICT Mepuoauueckoro 3akoHa /[ W.
MenpneneeBa W JE€MOHCTPUPOBATH €ro CHUCTEMATU3UPYIOUIYI0, OOBSICHUTENbHYIO U
POTrHOCTUYECKYIO (DYHKIIUU;

c(hOPMHUPOBAHHOCTh YMEHUN XapakTEpPU30BaTh »dJIECKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKHUX 3JIeMeHTOB 1—4 nepuonos [leproanueckoil CUCTEMbBI XUMUYECKHUX 3JIEMEHTOB
JI. W. MenneneeBa, WCIONB3YSl TOHATHS «S-, P-, O-2JIEKTPOHHBIE OpPOUTAIIY,
«3HEPreTUYECKUE YPOBHUY, OOBACHITh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKUX
AJIEMEHTOB M HMX COCOMHEHMM IO nepuoaamM H rpynmnam llepmonndeckod CUCTEMBI
xumMudeckux saemeHToB . 1. Meneneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTEepU30BaTh (OMHUCHIBATH) OOIHME XUMUYECKUE
CBOMCTBa HEOPraHMYECKUX BEILECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYILIECTBOBAHUE
T€HETUYECKOM CBS3M MEXKJy HEOPraHWYECKHMMH BEIECTBAMH C IOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMII;

c(OPMUPOBAHHOCTh YMEHHUS KJIacCU(PUUUPOBATh XUMHYECKHE pEakUuu 110
pa3IMyYHBIM MpPU3HAKaM (YUCILy U COCTaBY PEarupyrolluX BEIIECTB, TEIUIOBOMY 3(hdeKTy
peaxkiuy, U3MEHEHUIO CTENIEHEW OKUCIIEHUS 3JIEMEHTOB, OOPATUMOCTH PEAKIUH, YUYACTHIO
KaTanu3aTopa);

c(OPMUPOBAHHOCTh YMEHUN COCTABIISATh YPaBHEHHS PEAKIHUM pa3IM4YHBIX THUIIOB,
MIOJIHBIE M COKPAILEHHBbIE YPaBHEHUSI PeaKUUid HOHHOTO OOMEHa, YUYUThIBas yCIOBHS, IIPU
KOTOPBIX 3TU PEAKLHUH UIYT 10 KOHIA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIIMH, MOATBEPKAAIOIINE KaueCTBECHHBIN
COCTAaB PAa3MYHBIX HEOPraHWYECKHX BEIIECTB, PACIO3HABATH OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTH YMEHUU PAaCKpbIBATh CYIIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJIEHUS JJIEKTPOHHOrO OanaHca 3THX
pEaKLNi;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCHUMOCTh CKOPOCTH XHUMHYECKOU
peakiMu OT Pa3IMYHBIX (PAKTOPOB; XaApPAKTEp CMEIICHUS XUMHUYECKOTO PaBHOBECUS B
3aBUCUMOCTH OT BHelTHero Bo3naeictsus (nmpunnui Jle [llatense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEepU30BaTh XMMHUYECKUE MPOIECCHI, JeKallue B
OCHOBE NPOMBIIUIEHHOIO TOJYYEHUSI CEpPHOM KHCJIOTBI, aMMHAKa, a TaKkKe
c(hOpMHUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIIAX W SKOJOTMYECKUX
npobJieMax XUMUUECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIICHUS C HCIOJIL30BAaHUEM MOHSTHUS
«MaccoBasi J0Jis BEIIECTBA B PACTBOPE», 0ObEMHBIX OTHOIIEHUN Ta30B MPU XUMHUUYECKUX
peaKIusax, MacChl BEIIECTBA WU O0BEMA ra30B IO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO W3 YYacCTBYIOIIMX B PEaKIMU BEIIECTB, TEIIOBOro Addekra
pEaKIMM Ha OCHOBE 3aKOHOB COXPAHEHHWSI MACChI BEUIECTB, MPEBPALICHUS U COXPAHCHUS
JHEpIuy;

c(hOpMHUPOBAHHOCTH YMEHUI COOIIOATh MTPaBUJIa MOJIH30BAHUS XUMHUYECKON TTOCYI0M
U Ja0OpaTOpPHBIM O0OPYJOBaHHMEM, a TakKXKe TMpaBWiIa OOpalleHHWs C BEIIeCTBAaMH B
COOTBETCTBUH C MHCTPYKIIHUSMH T10 BHITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKHUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH TUTAHUPOBATH U BBIMNOIHATH XUMHUYECKUN IKCIIEPUMEHT
(paznoxxkeHue mepokcHuaa BOAOPOJA B MPUCYTCTBUU KaTalll3aTopa, ONPEIEICHUE CPEJIbl
pacTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAUILHOTO HWHAUKATOPA, BIUSHUE Pa3IAYHBIX
(hakTOpOB Ha CKOPOCTh XUMHUYECKON PEaKIMH, PeaKlui HOHHOTO OOMEHa, KaYeCTBEHHbBIC



peakuuu Ha cyib(aT-, KapOOHaT- M XJOPUA-aHUOHBI, HA KATHOH aMMOHMs, pEIICHHE
AKCIIEPUMEHTAIbHBIX 331au No TemaMm «Metamnsl» 1 «HemeTtamisl») B COOTBETCTBUU C
IpaBUJIaMU TEXHUKU O€30MaCHOCTH NpHU OOpallleHWH C BELIECTBAaMU M Ja0OpaTOPHBIM
000py/10BaHUEM, NIPEACTABIIATH PE3YJIbTAThl XUMUYECKOTO 3KCIIEPUMEHTA B JOpME 3aIIUCH
YPaBHEHUN COOTBETCTBYIOUIMX peakUMid U (HOpMyIHpPOBaTh BBIBOJbI Ha OCHOBE 3THUX
pE3yJIbTATOB;

chOPMUPOBAHHOCTh ~ YMEHHH  KPUTHYECKHM  aHAJU3UPOBATh  XMMHUYECKYIO
uH(pOpPMaIINIO, TOTyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEJCTBAa MAaCCOBOM KOMMYHUKAIIUH,
WNHTepHET U Ipyrux);

C(OPMHPOBAHHOCTh YMEHUN COOJIIOJIaTh MpaBUIa HKOJOTHYECKU LeJIeco00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOW JAEATEIHLHOCTU B IESIX COXPAaHEHHUS CBOETO 370POBbS U
OKpY’Karollled MPUPOJHOM cpebl, OCO3HaBaTh OMNACHOCTb BO3JCWCTBUS Ha JKHUBBIC
OpPraHMU3Mbl OIPENEIEHHBIX BEIIECTB, MOHMMAas cMbica nokaszatens 1K, noscHsaTe Ha
npUMepax CHocoObl YMEHBUIEHHMs W NPEJOTBpAIlCHHs MX BPEIHOTO BO3JEHUCTBUS Ha
OpraHu3M Y€JIOBEKa;

U1 00YYaIOUIMXCS C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS: YMEHUE TPUMEHSITh
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/1aX MMO3HAHUS BEUIECTB U XUMUYECKUX SBJICHUI;

IUIA CIEeNbIX U CIa0OBUAAIIMX OOYYalOUIMXCSA: YMEHHE HCHOJIb30BaTh peIbeHO-
TOYEUHYI0 cucteMy obo3HaueHui JI. bpaiins aid 3anucu XuMudeckux Gpopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE

Bo3moxHOCTB
Ne KoJu-Bo
w/n HaumeHoBaHUe pa3esioB/TeM qacop | MCMO/Ib30BaHUS
0P, YMM
10 kaace 34
1 | TeopernyeckuHe 0CHOBbI OPraHMYeCKOil XUMUH 3
11 [TpenMeT opraHndeckoi XuMun. Teopus CTPOSHUS 3 https://resh.edu.ru
| opraanueckux coeaunennii A.M. bytnepoBa
2 | YraeBopopoasbl 13
2.1 | IlpenenbHbIC YTIIEBOTOPOIBI — AJTKAHBI 2 https://resh.edu.ru
29 HenpenenbHbIE YIIIEBOAOPOIBI: AJTKCHBI, 5 https://resh.edu.ru
AJIKaTUCHBI, aJTKUHBI
2.3 | ApomaTHUeCKHe yTIeBOIOPOIbI 2 https://resh.edu.ru
24 [TpupoHbIC HCTOYHUKH YTIIEBOIOPOIOB U UX 3 https://resh.edu.ru
" | mepepaboTKa
3 Kuciiopoacoaep:kaiiue opranuyecKue 13
COeIMHEHHSI
3.1 | Ciupthl. DeHON 3 https://resh.edu.ru
3.9 Anbaeruabl. KapOoHoBbie KUCTOTHL. CI0XKHBIC 7 https://resh.edu.ru
" | adupsl
3.3 | YrueBobl 3 https://resh.edu.ru
4 | AzoTcoaep:Kaiiie OpraHuvYecKne coeIHHeHust 3
4.1 | AMunbl. AMUHOKHUCIIOTHI. beku 3 https://resh.edu.ru




5 | BbicokoMoJieKyJIsIpHbIe COeTUHEHNs] 2
5.1 | Ilmactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru
Bo3mokHOCTB
Ne KoJu-Bo
w/n HaumeHoBaHUe pa3esioB/TeM wacop | MCMO/Ib30BaHUS
0P, YMM
11 kaacce 34
1 | Teopernuyeckue 0CHOBbI XUMHHU 13
Crpoenue atomoB. [lepuonndeckuii 3aK0H https://resh.edu.ru
1.1 | Ileproauyeckas cucTeMa XUMUYECKHUX JIEMEHTOB 3
J.1. Menpneneera
1.2 | Ctpoenue BemecTBa. MHOrooOpa3sue BEIIeCTB 4 https://resh.edu.ru
1.3 | Xumuueckue peakiuu 6 https://resh.edu.ru
2 | Heopranuyeckasi XuMusi 17
2.1 | Meramibl 6 https://resh.edu.ru
2.2 | Hemeramibl 9 https://resh.edu.ru
2.3 | CBs3b HEOPTAaHUICCKUX U OPTAHMUYECKUX BEIICCTB 2 https://resh.edu.ru
3 | XuMuf U )KM3Hb 4
3.1 | Xumus u )KU3Hb 4 https://resh.edu.ru

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne KoaunuecTBo JlaTa
n/n Tema ypoka 4acoB U3y4YeHHs
1 [Ipenmer opraHnyecKkor XMMHUH, €€ BOSHUKHOBEHHE, 1
pPa3BUTHE U 3HAYCHUE
5 Teopus cTpoeHUsI OPraHUYEeCKUX CoeaMHEHU A. M. 1
bytnepoBa, €€ OCHOBHBIE TTOJIOKEHUS
[Ipencrapiienue o kinacCuUKALMU OPraHUYECKUX
3  BemecTB. HoMeHkatypa (cucreMatnyeckas) u 1
TPUBHUAJIbHBIC HA3BAHUSI OPTAHUYECKUX BEIIECTB
4  AJkaHbl: COCTaB M CTPOCHHE, TOMOJIOTUYECKUH Psifl 1
5 MertaH ¥ 3TaH — NPOCTENIINE TPEACTABUTEIN 1
aJKaHOB
6  AJKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 DTUJIEH U MPONWJIEH — NPOCTEHIINE NPEACTABUTEIN 1
AJIKCHOB
8 [Tpaktuueckas padota Ne 1. «I[lomydenue stunena u 1

HU3YYCHUE €T0 CBOKCTB)




Anxanuensl. byranuen-1,3 u metunoyraaues-1,3.

d [Tony4yeHue CHHTETHYECKOTO KaydyKa U PE3UHBI 1
AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS,

10 romosoru4ecKuii psj. ALETHICH — MPOCTEHITNI 1
IPE/ICTaBUTEIb AJIKUHOB

11 BpluuciieHHs IO YPAaBHEHUIO XUMUUECKON peakinu 1

12 ApeHsbl: 6eH30J1 ¥ TOJTy0Jd. TOKCHYHOCTH apeHOB 1

13 ['eHeTndeckas CBS3b YIICBOIOPOIOB, 1
MPUHAJICKAITNX K pa3IMYHBIM KJaccam
[IpupoHbIe HICTOYHUKHU YTIIEBOJOPOAOB: MPUPOIHBIN

14 ra3 u nonyTHbIe HeTIHBIC Ta3bl, HEPTh U MPOTYKTHI 1
e€ mepepaboTKu
[IprpoaHbIE HCTOYHHUKH YTIIEBOIOPOIOB: MPUPOIHBIN

15 ra3 u nomyTHbIC HePTSIHBIC Ta3bl, HEPTh U MPOAYKTHI 1
e€ mepepaboTKu

16 KonTpoapHas paboTa Mo pa3aeiny «YTICBOIOPOIb 1

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: METAHOM U 1
sTaHoJ. BojgopoaHas cBsizb

18 MHoroaToOMHBIE CITUPTHI: STUICHTIUKOIb U TIUICPHH 1

19 ®deHout: CTPOCHHE MOJIEKY b, busnueckue u 1
XUMUYECKUE CBOMCTBA, TPUMEHEHUE

20  Anpnperunbl: (hOpMaIbIACTHA M alleTaabACTHA. AIICTOH 1

21 OHOOCHOBHBIC TIPEICIIbHBIC KAPOOHOBBIE KHUCIIOTHI: 1
MypaBbUHAs U YKCyCHAsI

29 HpaKTqu:CKaﬂ pabota Ne 2. «CBoiicTBa pacTBOpa 1
YKCYCHOUM KHUCIIOTBI»

23 CrteapuHOBasi U OJICMHOBASI KUCJIOTHI, KaK 1
MIPEICTAaBUTENIN BBICITNX KAPOOHOBBIX KHCIIOT

24 Mpbuta kak COJIH BBICIINX KapOOHOBBIX KUCIIOT, UX 1
MOIOIIIee IUCTBUE

o5 Crnoxxsble 3Upbl KaK TPOU3BOAHBIE KAPOOHOBBIX 1
KUCHOT. ['uaponu3 cinoxHbIX 3Pupos

26 Kupsl: ruapoan3, npuMeHeHNe, ONOIOTHYECKast POJIb 1
KHUPOB

27 YrneBoasl: cocTaB, kiaccudukanus. Baxxueinme 1
IPEICTaBUTEIIN: TIIFOK03a, (PPyKTO3a, caxapos3a

28  Kpaxman u 1eutroi03a Kak MpUpOIHbIE MOTUMEPHI 1

29 KonTtpomnrnas paboTa no pazaeny 1
«Kucnopoacoaepskamiue opraHuIecKue COCTHHCHHS

30  AMUHBI: METHJIAMUH U aHUJIUH 1

31 AMHMHOKHCIIOTBI Kak aM(OTEepHBIC OPTaHUYECKHE 1

COCIUHCHUS, UX OMOJIOTHYECKOE 3HAUYCHHE. HGHTI/I)IBI




32

benku Kak npupoaHbIE BBICOKOMOJIEKYJISIPHBIE
COEIMHEHNUS

33

OCHOBHBIE MMOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX
COE€IMHEHUN

34

OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX
coenuHeHuu. [lnactMaccel, Kayuyyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

11 KITACC

Tema ypoka

34

KoandecTBo
9acoB

Jlara
U3Y4eHUs

XUMHYECKUMN JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalusi aTOMOB

[lepnonnueckuii 3akoH u [leprnoanueckas cucrema
xuMudeckux snemeHToB 1. 1. MenneneeBa, ux cBs3b
C COBPEMEHHOM TEOPUEH CTPOCHUSI AaTOMOB

1

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COCIMHEHHM IO TPyIaM 1
MepuoiaM. 3HAYEHUE NEPUOANYECKOTO 3aKOHA U
CUCTEMBbI XUMHYeCKuX dieMeHTOB /(.M. MeHaeneeBa B
Pa3BUTHH HAYKHU

CrpoeHue BeniecTBa. XMMUYECKAs CBS3b, €€ BUJIBL;
MEXaHHU3Mbl 00pa30BaHUs KOBAJEHTHON CBSI3HU.
BopoponHast cBs3b

BaneHnTHOCTB. DneKTpooTpuIaTENbHOCTh. CTENEHb
OKHCIIeHHs. BellecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

[TonsiTue o nucnepcHbIX cucremax. MicTuHHbIE U
KOJUIOWJIHBIE pacTBOPBI. MaccoBas 107151 BEIIECTBA B
pacTBOpe

Krnaccudukanusa u HOMEeHKIIaTypa HEOPraHUYECKUX
coequHeHui. ['eHeTndeckas CBsI3b HEOPraHUYECKUX
BELIECTB, PA3JIMYHbIX KJIACCOB

Kiraccuukanuss XUuMUYECKHX peaKIuii B
HEOPraHUYECKOW U OPraHNMYE€CKON XUMUU. 3aKOH
COXPaHEHHMS MACCHI BEILIECTB; 3aKOH COXPAHEHUS U
MPEBPALIEHUS] SHEPTUU [TPU XUMUYECKUX PEAKLUSIX

CkopocTts peakiuu. OO0paTuMble peakIiiu.
XUMHUYECKOE PABHOBECUE

10

11

[Tpaktuueckas padota Ne 1. «BnusiHue pazaudaHbIX
(hakTOpOB Ha CKOPOCTh XUMHYECKON PEAKITUY
DnekTpoiuTuueckas auccouuanus. [lonstue o
BoJIopoAHOM TToKazatene (PH) pactBopa. Peakiuu




MOHHOTO oOMeHa. ['uaponu3 opraHuuecKux
HEOPraHNYECKHUX BELIECTB

12

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.
[TonsTHE 00 37IEKTPOIM3E PACIIIIABOB M PAaCTBOPOB
cojien

13

14

15

KontponbsHas pabota o pazaeny «Teoperndeckue
OCHOBBI XUMUU

Mertasmibl, ux nosioxkenue B [lepuonnyeckon cucreme
xuMudeckux snemeHToB . 1. Menneneera u
0COOEHHOCTH CTpOeHHs aTOMOB. O01IMe pu3nuecKue
CBOMCTBA METAJIJIOB

CruiaBbl METaIOB. DIEKTPOXUMHUUECKUH Pl
HaAMpPsHKEHUN METaJIOB

16

17

XHUMHYECKHE CBOMCTBA BAXKHEHUIITNX METAJIIIOB
(HaTpui, Kanui, KaJabI[ui, MarHui, aTlOMUHUN) U UX
COeIMHEHNH

XUMHYECKHUE CBOMCTBA XpOMa, MEJIU U UX
COEeIMHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U X
COeIMHEHNH

19

20

[Ipaktuueckas padota Ne 2. "Pemienue
AKCIMEPUMEHTAIBHBIX 3aJ1a4 Mo TeMe «MeTaib»"

Hemeranmel, ux nosoxenue B [lepuoanaeckon
cUcTeMe XuMuueckux 35eMeHToB Jl. . MeneneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

22

Pu3nYeCKre CBOMCTBA HEMETAUIOB. AJUTOTPOIIHS
HEMETaJIOB (Ha MpUMepe KUCIopoaa, cepsl, hocdopa
U yTliepoja)

XUMHYECKHUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COCIMHEHUN

23

XUMHUYECKHE CBOMCTBA a30Ta, pocodpa u ux
COeINHEHNH

24

25

XUMHYECKHUE CBOMCTBA YIJIEPOIA, KDEMHUS U UX
COECIMHEHUN

[IprmMeHeHne BaXKHENIIIMX HEMETAJVIOB U UX
COCAUHEHUN

26

27

O06o00u1IeHue 1 cuctemMaTu3alus 3HaHUi 1o TeMe
«Hemertaip». Berunciienns no ypaBHEHUSAM
XMMHUYECKUX PEAKIIUN U TEPMOXUMUYECKUE PACUETHI

[Tpaxtuueckas padota Ne 3. «Pemenue
AKCIIEpUMEHTAJIBLHBIX 3aJ1a4 1o Teme "HemeTasinl'"y

28

KonTtpomarHas pabota o temaM «MeTaiby 1
«Hewmertamibny




HeOpFaHI/I‘-IeCKI/Ie H OPraHNYCCKUC KUCJIOTHI.

29
Heoprannueckue U OpraHn4ecKre OCHOBaHUS

AM@oTepHbIE HEOPTaHUYECKUE U OPTAHUYECKUE
30 coenunenwus. ['eneTnyeckas CBsi3b HEOPraHUUYECKUX U 1
OpraHUYeCcKUX BEIIECTB

Ponp xumun B 00ecIieYeHNN KOJIOTHICCKOM,

31 oHepreTUyecKoi U MUIIEBON OE30MACHOCTH, Pa3BUTUHU 1
MEUIHBI
32 [TpencraBnenust 06 00X HAyHBIX MPHHLHIIAX 1
MPOMBIIIJICHHOTO MOJIy4YEeHUS BAKHEHIIINX BEIIECTB
33  YenoBek B MUpPE BEIIECTB U MAaTEPUAIIOB 1
34 | XuMmus 1 3J0pOBbE YEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

YYEBHO-METOANYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOI'O
HNPOLOECCA

1. I'abpuensna O.C., OctpoymoB WU.I'., Cnankos C.A. «Xumusi», yueOnuk 10 kiacc.

2. I'abpuensa O.C., Octpoymos U.T'., CnaakoB C.A. «Xumus», yueobnuk 11 kiacc.
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