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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMUM Ha ypOBHE CpeIHET0 001Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBarenbHOM cranaapre COO, ¢ yuérom KoHuenunuu npenogaBaHus y4eOHOIO IpeaMeTa
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peain3yromnux OCHOBHbIE
o0Opa3oBaTeslbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJNIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTaHUS B
Poccutickoit ®eaepannu Ha nepuo 10 2025 roxa» (Pacniopsukenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3paboTKe MpOTrpaMMbl IO XUMHH, K OTIPEICTICHUIO O0IIEH CTpaTeTuu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI O0YUAIOMIUXCS CPEICTBAMH YYeOHOTO Mpenmera «XuMHUs
st 10-11 kiaccoB Ha 6a30BOM YpOBHE COCTaBWIIM KoHIIENTyanbHble nonoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4YeHuUsl U TpeOOBaHUM K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHu3alliM, SBISETCA HEOThEMJIEMOM 4acThl0 MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEH!, MPUCYIIHNX LEIOCTHON CUCTEME XUMUYIECKOTO 00pa30BaHusl. ITH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOIIECH KyJIbTyphl YEJIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0pPOBBIO U MPHUPOTHOHM Cpee.
Peanuzyercs xmmudeckoe oOpa3oBaHHe OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iero
00pa3oBaHUs CPEACTBAMU YUEOHOTO MpeaMeTa « XUMHUs», COACPKaHUuE U IMOCTPOSHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe 10 XUMHH C Y4E€TOM Crnenu(uKd HAyKd XUMHH, e€ 3HAa4CHUs B
MO3HAHUU MPUPOIBI U B MaTEpUATbHOM XKM3HM OOIIECTBA, a TakXke C y4EToM OOIMX Lened u
IOPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpeIHEero oOIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTpaeT 0coOyi0 pojb B COBPEMEHHOMN
UBWIN3ALUHI, B CO3JJaHUU HOBOW 0a3bl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOM BKIaja B
(dbopMHpOBaHKE PAIIMOHAIFHOTO HAYYHOTO MBIIIIEHHS, B CO3JaHKE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpYKaroIIeM MUPE KaK O €IUHCTBE MPUPOJIBI U YelIOBEKa, KOTOpoe (POPMUPYETCsI B XUMHHU Ha
OCHOBE ITOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHHS B3aMMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3auMOJICHCTBYS € IpYTHMH €CTECTBEHHBIMU HayKaMM, XUMHUsI CTajla HEOTheMIIEMOI
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIIECUIIHOTO TPyAa W KHU3HH KaKIOTO
yeHa oOmiectBa. CoOBpeMEHHass XHMMHUSI KaK HayKa CO3WaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTUI HampaBieHa Ha pELIeHHe TIJI00aJbHBIX NpoOJIeM yCTOHYMBOTO pa3BUTHSA
4eJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIIEBOM, IKOTIOTHUECKOH O€30MaCHOCTH U OXPaHbI
3JI0POBBA.

B coorBercTBMM ¢ OONIMMHU IEISIMH W TPUHIMIIAMH CpeIHero oOmero oOpa3oBaHHs
conepxanue npeamera «Xumus» (1011 kmaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUEHTUPOBAHO

/—F}p%!ﬁﬁ‘ﬂieﬁﬂeﬂﬂe—ﬂa—eéﬂiﬂﬁﬂﬂw MOJATOTOBKY OOYYarOMIMXCSl, HEOOXOUMYI0 UM IS

O

Bblm@ﬁﬁm%pﬂ@ﬂwgl(ﬂx OPHUEHTHMPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLMYMA,
TPPVENITFED HHON T30BARMCE, R33IMYHBIX PONACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.
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SBIIIOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAaHUN MO HEOPraHUYECKONH XMMUH (C BKJIIOUEHHUEM
3HAaHUH U3 001eH XUMUH) U OpraHudecKoi xumun. PopMUpOBaHKUE TAHHON CUCTEMbI 3HAHUH MTPH
M3YYEHUHU IpeaMeTa o0ecreurBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEIO MHOT000pa3Hsl BELECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

Crtpykrypa conepkanus KypcoB — «Opranudeckas xumusi» u «OO0mias U HeopraHuyeckas
XUMHSA» cHOpMUpOBaHA B MPOrpaMME [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YUYEHUIO
y4eOHOTro MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BHUTHEM 3HAHUN Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHU BEIIeCTBa
paccMaTpUBaKOTCS Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHHUSI OPraHUYECKUX COCIWHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M IJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
CeneHusi 00 M3ydaeMblX B Kypce BEIlECTBaX HAlOTCS B PAa3sBUTUU — OT YIJIEBOAOPOIOB 10
CIIOKHBIX OMOJIOTUYECKH aKTUBHBIX COEQUMHEHHH. B Kypce opraHuueckoil XMMHUU TOTy4YaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs MepBOHAYAJIbHBIC
IIPEJICTABICHUSI O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOU PEAKIUH.

[Ton HOBBIM YIJIOM 3peHHUs B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(akTosIOrMYecKre CBEACHMS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHu4YecKasi XUMHUL» O0yUYArOIIUMCS MPEIOCTABISACTCS BO3MOKHOCTh OCO3HATh
3HAYEHHE TMEPUOJNYECKOr0 3aKOHa C OOIIETEOPETHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riy0xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, a TAK)KE 0 XMMHUUYECKUX PEAKLMSX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHsercs B Kypcax 10 wm 11 kmaccoB dneMEHTaMM — COJEp)KaHUS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TNPUKIAAHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT ITOHUMaHUIO
B3aMMOCBSA3M XMMHHU C JIpYTMMH HayKaMM, pacKpbIBalOT €€ poJib B II03HABaTEIbHON U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUHM U MPAKTUUYECKUX MPUIOKEHUN XMMHHU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjIemMax, CBA3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATENbCKUX 3a/ad. B meiaoM conepkanue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €MHCTBO HEOPTaHUYECKOTO0 U OPTraHMYECKOro MHUpa, 00YCIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOHBIX SABICHUM MyTEM 3KCIIEPUMEHTA
U pELICHHUsS NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPENOChUIKaMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH HKOJIOTUYECKUX MPoOJieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B nuane penienus 3a1a4 BOCIIUTaHMS, Pa3BUTHS U COLMAIM3ALNN 00YYaIOIINXCS IPUHSATHIC
IPOrpaMMOl MO XUMHHM NOJAXOABI K ONPEIEICHHUIO COJAEPKAaHUS M IIOCTPOEHUs IperMeTa
MpeayCMaTpuBalOT (HOPMUPOBAHUE YHUBEPCATBHBIX YYEOHBIX NEHCTBHI, MMEIOMHUX 0a30BOe
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B npakTtuke npenogaBaHusi XUMHH KaKk Ha yPOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, Tak U
Ha YPOBHE CpETHETO 0011Iero o0pa3oBaHusl, IPH OMPEICIICHUN COJCPKATSIILHON XapaKTePUCTUKU
nejaell M3ydeHHs MpeJMeTa HaMpaBlICHUEM [EePBOCTEIICHHOW 3HAYMMOCTU TPAAUIMOHHO
npu3Haércss (HOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KylabTypbl. C METOIMYECKOM TOUKHM 3PEHHUS] TaKOW IMOJXOJ K OMNpPENETCHUIO IeJIe U3ydeHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABIaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHUpPA, B OCHOBE KOTOPOH JIEKAT KIIOYEBBIC MOHSATHUS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0O0OOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHUS,

e (GOopMHpPOBAHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHYECKHUX peakluuid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUPE BEIIECTB U XMMHYECKUX SBICHUI, HIMEIOIIHUX MECTO B MPUPOJE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

e pa3BUTHEC YMCHHA H CHOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HaONIOJACHHEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COONIOACHUEM TMpaBuil 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, comepkatenbHasi XapaKTepUCTUKa IeJIed U 3a71a4 U3y4eHHs TIpeIMeTa B
mporpamMme Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHY C HOBBIMU MTPHUOPUTETAMH B
CUCTeMe cpefHero odmiero oopasoBanus. CerofHs B MpPenoJaBaHuU XUMHUH B OOJbIIEH CTETIEHU
OTIaETCs MPEANOUTEHNE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha MOJTOTOBKY BBITYCKHHKa 0O0IIe00pa3oBaTeIbHON OpraHU3alliM, BIIAJCIONIEr0 HE HaOOpoOM
3HAHUH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0aMH M YMEHUSMU aKTHBHOTO
MOJTyYeHUs] 3HAHUN U IPUMEHEHHS UX B PEaTbHON KU3HU JJIsl PEIICHUS MPAKTUYECKUX 3a/1ay.

B cBm3u c 5TUM Tpu U3YYeHHH TMpeaMera «XUMHS» JOMUHUpYIOLIee 3HA4YeHHeE
MpUOOPETAIOT TAKKE 1IEJIM U 3aJ1a4uH, KaK:

azlanTaiys 00yJaromuXxcs K yCIOBUAM JMHAMUYHO PAa3BUBAIOIIETOCS MUPa, HOPMUPOBAHHIE
MHTEIJIEKTYadTbHO pPa3BUTONW JUYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITENILHOMY TPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX XU3HEHHBIX CHUTYaIIUfX,
CBSI3aHHBIX C BENICCTBAMH M UX MPUMEHEHHEM;

dbopMupoBaHHe Yy OOYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS PA3TUYHBIX BUJOB JEATEILHOCTH: PEIICHUs MpodieMm,
MOWCKa, aHalW3a W 00paboTku WHGPOpPMAIMH, HEOOXOAMMBIX JUIS TPUOOpPETEHHS OIMbITa
JeATeTLHOCTH, KOTOpasi 3aHMMaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OIEHKH C
MTO3UIIMHA DKOJIOTHYECKOW 0€30MaCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpraHU3M YeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpPETaTh HOBBIC 3HAHUS 110 XHMHH B
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dbopMupoBaHUe U pa3BUTHE y O0YYAIOMIMXCS aCCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOT0 SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aromuxcsi yOex 1EHHOCTH B TyMaHUCTUYECKON HANIPaBICHHOCTH XUMHUU,
e€ BaXHOW pOJIM B PEUICHHM TJ00ANbHBIX MPOOJIEM pPALMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOMNOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEO00XO0IUMOCTH OEPEKHOTO OTHOIICHUS K IPUPOJIC M CBOEMY 3JI0POBBIO, & TAKXKE MIPHUOOPETECHUS
OTIbITA HUCIIOJIb30BAHUS MOYYEHHBIX 3HAHUM JUISl IPUHSITHS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XMMHYECKUMU SIBJICHUSIMHU.

B yueOnom muaHe cpemHero oOmero oOpa3oBaHUs YYEOHBIH MpeaMeT «XHUMHUs»,
M3y4aeMblii Ha 0a30BOM YPOBHE, SIBIISICTCS 00S13aTCIIbHBIM YI€OHBIM ITPEIMETOM.

Oobwee uucno uacos, 0MEeOEHHLIX 01 U3YUEHUA XUMUU, HA OA3060M YPOGHE CPEOHe20
oowezo oopazosanus, cocmaensem 68 uacoe (34 uaca ¢ 10 knacce u 34 uaca ¢ 11 knacce).
Ilpozpamma evinonnaemcs 3a 1 yueonwiii 200 (6 10 m u 2 knaccax). Coznacno yuedonomy niamny
¢ 10m u 10z ypoxu pazoenaomca na «Xumusa» u «Xumua (npakmuka)» no 34 uaca (1 vac 6
Hedenw). B kypc «Xumusa (npakmuxa)) 6KII04EeHbl NpaAKmMuUuecKue padomuvl, a makxice
peuienue npaKkmuKo-opUeHmuUpPOSAHHBIX U 6bIYUCTUMENbHBIX 3A0aY.
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COJAEP/)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYECHHUU
HOBBIX BEIIIECTB U MaTepHUaaoB. Teopusi CTpOeHUs OpraHuyeckux coequHenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHbIE (DOPMYIBI OpPraHMYECKHUX BEUIECTB. | omoiorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenue o knaccupuKaluy OpraHMuecKux BeuecTB. HomMeHkIaTypa opraHm4eckux
coeMHEHUH (cucTeMaTu4ecKas) U TPUBHAIbHBIC HA3BAaHUS BAKHEHIIINX MTPEICTaBUTENIEH KJIacCOB
OpraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHU: 03HAKOMIICHUE C
o0Opa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JACMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJICHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psia. MeTaH W 3TaH — mpocTeiiue
NPEeCTaBUTEIN ATKAaHOB: (prU3NUYeCcKre M XUMUYECKUE CBOWCTBA (peaKIMK 3aMeleHHsI K TOPEHUs]),
HaXO0XJICHNE B IPUPOJIE, TOIYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTHWIEH U MPONWIEH — MpOCTEeHIIne
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKME U XUMHUYECKHE CBOICTBa (peakuuu THUIPUPOBAHMS,
raJloreHUpPOBaHUS, TUAPATALMHU, OKUCIICHHS U IOJIMMEpH3allun ), MOTy4YeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKHE CBOMCTBA
(peakiuu ruIpupOBaHus, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKUE W XUMHUUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJYYEHHE M TIpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUpPoOsanus U HUMpO8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOAOPOJaMH,
MPUHAJIEKAITMME K Pa3INYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CriocoObl mepepadoTKu He(TH: IeperoHKa, KPeKHHT (TepMHUYECKUH,
KaTaluThHueckuil), mmponu3. IlpoagykTel mepepaboTku HedTH, UX TOpPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOyKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAIbHbIE METO/Abl M3YUYECHHS BEIIECTB U WX MPEBPALICHUN: O3HAKOMJICHUE C

HbI, Koutekuuu «Hedptb» 1 «YT01b», MOJEIUPOBAHHE

o MO%%W%&WEAE FaJIOFeH(z'HpOI/IBBO,Z[HBIX, IMPOBCACHHUC HD&KTH‘-IGCKOﬁ DaGOTBI:
IGHEICHBEPRYATHME HAAELS oro ceoiiqTs.

PacuérHble 3agayn.
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Bbluncnenuss 1mo ypaBHEHHMIO XUMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJ/IHOTO BEIIECTBA WM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

Kucuaopoacoaep:xamme oprann4ecKkue coeIMHEHUs

[IpenenpHble OIHOATOMHBIE CHUPTBL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUu C aKTUBHBIMH METaJlJIaMH, I'aJJOT€HOBOJOPOJAaMHU, IOPEHHE),
npuMeHeHrue. BogopoiHble cBsI3U MeXAy MOJIEKYJIaMHU CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroaTomMHble CHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHUCTBUE CO ILIEJIO0YHBIMU METaJlJIaMH, KAUECTBEHHAsl peaKklus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TaulepuHa U
STUJICHIJIUKOJIS.

®deHou1: cTpoeHUEe MOJIEKYIbl, (PU3HYECKHe U XMMUYecKHe cBOlcTBa. TOKCMUHOCTD (peHouIa.
[Tpumenenue penona.

Anpaeruapl U kemownwvl. DopManbAeruj, aueTAIbICTUI: CTpPOCHHUE, (unUeckue u
XMMHUYECKHE CBOMCTBa (peaklUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAaUeCTBEHHbBIC PEaKIUH),
IIOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHEIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KHCIIOT, PeaKIus
TepupUKalMM), MoldydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

CrnosxHble 3pupbl Kak NMPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX F(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupos. bruonorudeckas poiib KUpPOB.

VYrneBobl: cocTaB, KIacCU(pHUKAIMS YIIIEBOAOB (MOHO-, TU- U Mojaucaxapubsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruipokcuaoM meau(1l), okucnenue aMMuaduHbIM pacTBOPOM OKCHA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKJICHHE B TNPHUPOJE, NPHUMEHEHHE,
6uonornyeckas poib. @oTocuHTes. PpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpOIu3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE ATaHoda okcuaoMm Meau(ll)), MHOroaTOMHBIX
crupToB (B3ammojericTBue ThuinepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcunom menu(1l), B3aumozeiicTBue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOWCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bolunicnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIIUN).

A30TCcozepKale OpraHn4ecKie COCINHEHUS.

-
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benku kak mpupoHBIE BBICOKOMOJEKYISpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJKOB: THUAPONU3, JCHATypaIlHs,
Ka4eCTBEHHBIC PEaKIIu Ha OEJKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpalleHuil: HaOJaroAeHue u
ONKCaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWUHU, LIBETHBIE
peakiuu OEIKOB.

BbICOKOMOJIEKYJISIPHBIE COeTMHEHUSs

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJICKYJISIPDHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3AIUS U TTOJTMKOHICHCAITHS.

DKcrepruMEeHTAbHBIE METO/Ibl M3YYCHHUSI BEIIECTB M WX NPEBPALICHHUNA: 03HAKOMIICHHUE C
00pa31aMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l NPU M3Y4E€HUM opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHATHUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO1e ecTecTBEHHO-HAy4YHbIE IMOHSATHS: SIBIEHHE, HAy4yHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEePHOAUYHOCTh, HAOIIOJCHHE, HW3MEpPEHUE,
OKCIIEPUMEHT, MOJICTTPOBAHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHoOe COCTOSIHUE BEIIeCTBa, (PU3NUYECKHe BEJIMYMHBI U €JUHULIBI UX
U3MEpEHUsI.

buonorus: knerka, opranusm, Oumocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BelllecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

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

TexHONOTHsI: MHUIIEBIE MPOAYKTHI, OCHOBHI PAI[HOHAIBHOTO MUTAHMUS, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHbIE © KOCMETHYECKHE MPErapaThl, MaTepHaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMUYecKud dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUYecKrue ypoBHHU, MTOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAIsIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHUOJIOB.
DneKTpoHHass KOHPUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuogmueckas cucrema XuMHYecKHx daeMeHtoB /I, .
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa M Ilepmogmyeckoil CHUCTEMbl XHUMHUYECKHX
snemeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XMMHYECKHX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB

IIor I1aM U 1S OoJaM. 3HaquI/Ie 11c H;; HNYCCKOI'0O 3aKOHA B pa3BUTHUHU HAVKUA.
o ﬁﬁévma—iur REARVICA PHOA p Y

H o
- MHUYECKAs CBA3h. BUABI XUMHUYECKOU CBSI3U KOBAJICHTHAA
INEKTPOHHO TSR A ( 7
HENOoJApHAs M IOJApHAs, MOHHAs, MeTajinueckas). MeXaHu3Mbl oOpa3oBaHUs KOBAJIEHTHOM
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XUMHUYECKOU CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). Bogopoanas cBs3k. BaneHTHOCTH.
DNeKTpooTpUlIaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[Tonsatue o qucnepcHbIx cuctemax. VMICTUHHBIE U KOJUTOMAHBIE pacTBOphl. MaccoBast 101
BEILIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuil. HomeHknaTypa HeopraHu4eckux BelecTB.
['eneTnueckas CBA3b HEOPraHUYECKUX BELECTB, MPUHAAIECKANIUX K PA3IIMUHBIM KJIACCaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKHMX PpEaKIUii B HEOPraHUYECKOH U
OpraHWYECKON XMMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS
SHEPI'UU NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3lW4HbIX (PakTopoB. OOpaTUMble pEaKlUu.
Xumuueckoe paBHoBecue. DakToOpbl, BIUSIONIUE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlarense.

OnektponauTnueckas aucconuanus. CunbHble U crnadbie 31aeKkTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAsl, IIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEpUMEHTAIbHBIE METOJbI M3YUYEHUsI BEIIECTB U WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3zydeHue
MoJiele KPUCTAJUIMUECKUX pPemeéToK, HaOMIOAeHHe | ONUCAaHWE JEMOHCTPALMOHHBIX U
a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B TMPUCYTCTBUU KaTaau3aropa,
OTpeieJIEHNuE CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATHLHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMeHa), MpOoBeleHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoOB Ha
CKOPOCTbh XUMHUYECKOU PEAKLINM.

Pacuérnrie 3amaun.

Pacuérel o ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBAasi 0JI BEILIECTBAY.

Heoprannveckasi Xumus

Hewmeramnsl. [lonoxxenue HemetaiioB B [leproanyeckoit cucTeMe XUMHIECKUX 3JIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpO€HHUS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB.
AmnnoTponust HeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XUMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, docdopa,
yIiIepo/ia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOTHBIX
COCTMHECHUI).

[IpuMeHeHne BaXXHENIINX HEMETAJUIOB U UX COECIMHEHUM.

Meramisl. [lonoxenune meramwios B [lepuoauyueckoil cucteMe XMMHYECKUX AIEMEHTOB /I,
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢uznueckue cBoiicTBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMHMUYECKUN Pl HANpsKEHUM
METaJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWUILIMX METAJUIOB (HATpUM, KaJluid, KaJablUW, MAarHuu,
TIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

-
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ﬂ%%&ﬁmﬂﬁ@HMGTOHBI HU3YyUCHUA BCIICCTB H HUX HpeBpameHMﬁ: HN3YUCHUC

Mo
KOJLIEKIUU « eTaJIJIBH/I CINIaBbI», 00pa3IPB HEMETAJIOB, PELICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4,
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TUAPOKCUAA AIIFOMHMHHMS C PACTBOPAMM KHMCIIOT Y IIEJIOYEH, KAYECTBEHHBIC PEAKIIMA Ha KAaTHOHBI
METaJIJIOB).

PacuérHble 3anaum.

Pacuétsl Maccel BemecTBa Wiy 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILLIECTBA, MACCE
WK 00bEMY OZJHOTO U3 YYACTBYIOIIMX B pEaKUH BEILECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CIIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMus 4 )KU3Hb

Ponp xuMun B 0OecriedeHnn 9K0JIOTMYECKOM, SJHEpreTUYeCKoi 1 MUIEeBOil O€3011aCHOCTH,
pa3BUTHU MeULUHBL. [oHATHE O HAyYHBIX METOAAX NIO3HAHMS BEIIECTB U XUMUYECKHUX PEAKIIUM.

[IpencraBnenns 06 0OMKX HAYIHBIX TPUHIUIIAX TPOMBIIIICHHOTO MOTYYESHUs BAXKHEHIITNX
BEIIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHUATIOB: Ba)KHEHIIME CTPOUTENBbHBIE MAaTEepHAalIbI,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl i1 JIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHM4YEeCKUE U MUHEpPAJIbHbIE y10OpEHHUS.

XuMHS U 3[I0pOBbE 4YEJIOBEKA: IpaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOr0 MCIOJIb30BaHMSI ITPENapaToB ObITOBOM XUMUM B TOBCEJHEBHOM JKU3HU.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4yeHUH OOIEl M HEOPraHUYECKONW XMMHU B
11 Kiacce OCyIIECTBIISCTCS Yepe3 MCIOIB30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH,
TaK U NOHSTHUMH, ABISAIOIIMXCA CUCTEMHBIMU JJIS OTIENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC TTOHSATHSA: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATIH3,
CUHTE3, KJacCU(pUKalusi, NEepPUOAUYHOCTb, HAONIOJEHNUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpEHUE, SBIICHUE.

®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPIeTUYECKUN YPOBEHb, BEILIECTBO, T€NO, 00BEM, arperaTHOE
COCTOSTHUE BEILIECTBA, PU3NUYECKUE BEIUYNHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHums3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3Me.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHonorus: XuMuueckast IpOMBIIIIIEHHOCTh, METAJLTYPIHsl, TPOU3BOJCTBO CTPOUTEIHHBIX

-
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MaTCcpHraioB, CEJILCKOX03AHMCTBEHHOE IMponu3BOACTBO, IIHUIIICBast MPOMBIINIJICHHOCTD,
(I)apMaI_ICBTI/ILICCKaH IPOMBIINIJICHHOCTD, IIPpOU3BOACTBO KOCMETHUECCKUX npemnaparos,
HpOI/ISBO)ICTBO KOHCTPYKHI/IOHHBIX MaTepI/IaHOB, SHCKTpOHHaSI HpOMBIHIJ'IeHHOCTI),
HAHOTCXHOJIOTHUU.
N
OOKYMEHT NOAMNUCAH

9NEKTPOHHOW NOANUCHLIO




I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOIPAMMLBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
IpoTrpaMM CpPeAHEro oO0IIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIAMETHBIM).
HayuHo-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IPOrpaMM CpeTHEro 00I1ero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B coOTBETCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJAOM B CTPYKTypE JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MPEAMETA «XUMUS» HA YPOBHE CPEIHETO 0011IEro 00pa30BaHuUs BbIJIEIICHBI
CJIEIYIOIINE COCTABIISAIOINE:

OCO3HaHHE O0YYAIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCSI B CBOCH AESTENBLHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEIOCTHOH CHUCTEME XHUMHYECKOTO
o0pa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JInuHOCTHBIE PE3yabTAThl OCBOCHHUS NPEAMETa « XUMUS» TIOCTUTAIOTCS B €IMHCTBE yUeOHOU
U BOCIIUTATEIHLHOU JIEATSIIBHOCTH B COOTBETCTBUU C T'YMaHUCTHYCCKHMH, COITMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO Tpa)KAAHCKOTO OOIIEeCTBa,
OPUHITHIMU B OOIIIECTBE HOPMAaMH M TMpaBUJIAMH TOBEICHHs, CIIOCOOCTBYIOIIMMHU Mpolleccam
CaMOIIO3HaHUs, CAMOPa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJIEHUSI INYHOCTU 00YYaOIINXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HhOopMHUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MPAKTUUECKON IEATEIBHOCTH 00YUaIOLIUXCS TIO pealli3aliy MPUHSATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS:

OCO3HAHMSI O0YJAIOIUMICS CBOMX KOHCTHUTYIIHOHHBIX IPaB U 00S3aHHOCTEH, YBaKEHUS K
3aKOHY W MPaBOMOPSIKY;

MPEJICTABICHUS] O COIMMAIBHBIX HOpPMax M MpPaBHIIaX MEXKIMYHOCTHBIX OTHOIICHHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NEATEILHOCTH MPH CO3JIAaHUH YIEOHBIX MIPOCKTOB,
pelieHnr yuyeOHbIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W TIPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJICIUI0 OTEUYECTBEHHOMH
XUMUH;

-
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MHTEpeca M I[I03HABATEIbHBIX MOTHBOB B IIOJYYEHUM U TOCIEAYIOIIEM AaHAIN3E
UH(OPMALIUHU O TIEPEIOBBIX TOCTHYKEHUSX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IMOCTYINKHM CBOMX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M 0Oe30macHoro o0pas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PM3HUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

coOnrofeHus MpaBuil 0€30MacHOr0 OOpallleHUs] C BEUIECTBAMH B OBITY, MOBCEAHEBHOU
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HUHAUBUAYAJIbHOTO M KOJUIEKTUBHOIO 0€301acHOIo
MIOBE/ICHUS B CUTYaLUsAX, YTPOXKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCIEJACTBUI M HENPUSATHS BPEIHBIX MPUBBIUEK (YMOTPeOICHUs aTKOToJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-MCCIIEI0BATEIbCKOW JEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIIEHWH NPaKTUYECKHX 3a7ad COLMAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MpPOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYAY, JIIOASAM TpyAa U pe3yJbTataM TPYJI0BOM 1€ITeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOPY HHIAMBUAYAIbHON TPAaeKTOPUH 00pa3oBaHusl, Oynyien
npodeccuu u peanusalnnun cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, HHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKHU 11eJ1IeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUYHUKY CYILIECTBOBAHUS
’KH3HH Ha 3eMIIE;

NOHUMAaHMA TJI00aTBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUAIBHOM CPEIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMUH JUIsSl PELIEHUSI BOIIPOCOB
paloHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHI, NPUHOCSIIMX Bpel OKpYXarollel NPUpPOIHOM cpele,
YMEHUSI TPOTHO3UPOBATh HEOIAroNpHUsATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPHUHUMAEMbIX
JIEMCTBUN U MPEAOTBPALLATh UX;

HAJIMYUSL PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKONW KYyJbTYphI, OIMbITa
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMHU B
MI03HABATEJIBbHOM, KOMMYHUKAaTUBHOHN M COIIMAIbHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;
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NOHUMaHMsl cleuu(UKN XUMHMHM KaKk HAyKHd, OCO3HaHHMA €€ poiu B (POPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO NPEACTABICHUsI 00 OKpYyXKaroleM
MHUpE KaK O €IMHCTBE IPUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peLeHUH IPoOIeM COXPaHEHUs IPUPOIHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAUMMOCTH XMMHUHU JJsl COBPEMEHHOW LMBWIM3AalUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOH POJIM B CO3/IaHMHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoi, MNHUIIEeBOM U HKOJOTMYECKOH O€30IacHOCTH, B Pa3BUTHUM MEIULMHBI,
00ecreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
o0I11eCTBa;

€CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB IIO3HAHUA,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCII0JIb30BaTh MOJIy4yaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBIICHUM OKpYXKAlOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOIIMXCSI TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS JJIS PELIeHUs TpodiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHUM B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3IMUHBIX cepax nmpodeccnoHanIbHON AesITENbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
CpeaHero o0mnero 0opa3oBaHus BKIIIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqafonmxca MCKIUCHUIITIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, Hay4HbIN (akT, MPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHUE, H3MEPEHHE, YIKCTICPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe NEUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
perynatuBHbIe), oOecreunBaromue (opmupoBaHHe (QYHKIIMOHATHHOW TPAMOTHOCTH U
COLIMATTLHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYalOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHPOBO33PCHUECKHE 3HAHWUS W YHUBEpPCAJIbHBIC Y4YeOHBIC IEHCTBHS B TIO3HABATEILHOW U
COLIMATILHOM MTPaKTHKE.

MertanpeaMeTHble Pe3yNbTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCATHHBIMU Y4COHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OBj1ajeHNe YHHBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMY JTeHCTBUSIMH:

1) 6a3oBble JIOTHYecKNe NeCTBUSA:

-
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UCIIOJIb30BaTh IMPU OCBOCHHWU 3HAHMWA NPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MTOHATHUS AJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BELIECTB U XUMUUECKUX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, IeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSX, (DOPMYIMPOBATH BBHIBOJBI U
3aKJIIOYECHHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOJIb3yeMble B XUMUM CHUMBOJINYECKHE (3HAKOBBIE)
MO/IEIH, IPEOOPa30BBIBATH MOAETIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) DJIEMEHTA,
XUMH4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — NpU pPEIeHHH Y4eOHBIX
IIO3HABATENIbHBIX U MPAKTUUECKUX 3a/a4, IPUMEHATh Ha3BaHHbIC MOJICJIbHBIE NIPEICTABICHUS 115
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTENIbCKUE JIeiiCTBHS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM M 3aJaud  MCCJIEJOBAaHUSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHUPOBAHUS M TPOBENCHUS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIpOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUET O TPOAETAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M TPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTtypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MPOBATH HH()OPMAITHIO PA3TUYHBIX BUAOB U (HOPM NPEACTABICHNUS, KDUHTUIECKH OIICHUBATh
€€ TOCTOBEPHOCTh U HETIPOTHBOPEYNBOCTb;

(dopMynHUpoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl NPH IOHCKE U OTOOpe
uHpopMannu, He0OOXOAMMOM IS BBITOJIHEHHSI YUeOHBIX 3a71a4 ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH U
Pa3INIHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (GOpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHYECKOH
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsgJ1ajieHNe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:
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BBICTYNATh C NpE3eHTAlMell pe3ylbTaTOB MO3HABATEIBLHOW NEATEIbHOCTH, MOIYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEAEHHBIX
UCCJIEIOBAaHUM MyTEM COTJIACOBAHUS MMO3ULIUHI B X0/€ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.

OBJajieHHe YHUBEPCAJIbHBIMU PeryJIATHBHBIMHU JeHCTBUSIMU:

CaMOCTOSITENIHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ UeNU U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alrOpuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIENOBATENbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBINA CIIOCOO MX PEIICHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEII[ECTBAX U XUMHUYECKUX PEAKIIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITENFHOCTH Ha OCHOBE CAaMOAHAIN3a U CAMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATHBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudyeckas XuMHUsH OTPAXKAIOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMHUYECKON COCTABJISIIOLIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJU XMMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HDOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW [UIsi pelieHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3[I0POBBIO U
MPUPOJHON CpeliE;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarollne
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BalEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHATBHAS TPYIINa, paJuKail, W30MEpHUsi, U30MEpPbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJA U a30TCOAEPKAIIME COCIUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3akOoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3BIK XMMHUU; MHUPOBO33PEHUYECKHE 3HAHMS, JIKAIIHE B OCHOBE IMOHMMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBICHHUM, (DaKTOJIOTUUECKHUE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISABIIATH XapaKTEepPHBIC NMPU3HAKK MOHSATHH, YCTaHABIMBATH
WX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUS MPH ONMKMCAHUU COCTAaBa, CTPOCHUS U
MPEBPALLEHUI OPraHUYECKUX COCAUHEHUM;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHYECKYIO CHUMBOIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYNI OPraHUYECKUX BEILECTB
Y YpaBHEHUN XMMHYECKUX PEAKLUN, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BELIECTB

/—MWWW—U—EP(SLTpaHCTBCHHOFO CTPOCHUSA;
ﬂm%%%ﬂmbmel{ﬂﬁ YCTAaHABJIUBATL MPUHAMJICIKHOCTD U3YUCHHBIX OPraHUYCCKUX

O
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MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIUJIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOoN, (OpMalbAeTHl, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIOTA, IIIIOK03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHJbI XMMHYECKOH CBA3HM B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BetiecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX IIPEICTaBUTENIEH Pa3IMUHbIX KIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TAHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHON, aleTalbJeru, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUI003a, aMHUHOYKCYCHAas KHCIOTa), WUIIOCTPUPOBATH
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOYHUKH YTIEBOJOPOIAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NIEpPEepabOTKY;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BELIECTBA MITH IPOAYKTa PEAKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILECTB MM IPOJYKTOB PEaKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHMX SIBJICHUHI
(HaOmofieHMe, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalLlUAX, CBSI3aHHBIX
C BEIIECTBaMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBUiIa OOpAIIEHNUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHHE ITUIICHA U U3YUYEHHUE €ro
CBOWCTB, KaU€CTBEHHBIE PEAKIIMU OPraHUYECKHX BEIIECTB, I€HATYpaLus OSJIKOB TP HarpeBaHHH,
IIBETHBIE PEAKIINH OCIIKOB) B COOTBETCTBHH C MTPaBUIIAMU TEXHUKHU O€30MTaCHOCTH ITPH 0OpaIeHun
C BeLIeCTBaMH U J1aOOpaTOpHBIM O0OPYJOBaHHEM, IMPEACTABIATh PE3yNbTaThl XMUMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3alUCH YpaBHEHHH COOTBETCTBYIOIIMX peakiuil U (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyIo U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TMpPaBUIIa SKOJOTMYECKH Ie1eco00pa3Horo
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENAX COXPAHEHHS CBOErO 370pPOBbS U
OKpYKalolllel MpUPOJHON CPEebl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
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JUisi 00y4arouMxcs ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI: YMEHUE MPUMEHSATH
3HaHMUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MTO3HAHMS BEIIECTB M XUMUYCCKUX SIBIICHUI;

JUTSI CTICTIBIX M CTA00BUASIINX O0YJAIOIINXCS: YMEHHUE UCTIOB30BaTh PelbeHO-TOUCUHYIO
cucreMy o6o3HaueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[TpenmeTtHble pe3ysbTaThl OCBOEHUS Kypcea «O01as 1 HeopraHudeckasi XMMUs» OTPaKaroT:

c(OPMHPOBAHHOCTD ITPECTABICHUN: 0 XUMUYECKOH COCTABIIAIOLIEH €CTECTBEHHO-HAYyYHOH
KapTHHBl MMpa, POJIM XMMUU B IIO3HAHUM SBJICHUH NMPUPOJIBI, B (POPMUPOBAHUM MBILUICHUS U
KyJbTYphl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOOUMON Ui pEeHICHUs
IPAKTUYECKUX 337ad M HKOJIOIMYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/10pOBbIO U
IIPUPOJIHON Cpee;

BIQJICHAE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIOIINe
MOHATUS (XUMHYECKUHN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIE OpOUTATIU aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBf3b (KOBAJCHTHAas, MOHHAs, MeETaJuIM4yecKas, BOJOPOJHAs),
KPUCTAJZIMYECKAss  PEIIETKA, TUIIBI XMUMHYECKUX  PEAKLUi, pPacTBOp, SJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, IEKTPOIUTUYECKAs ITHCCOLMALNS, OKHCIMTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
aucconyanuu, nepuoandeckuil 3akon 1. M. MenneneeBa, 3aKk0OH COXpaHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHHUs] U NPEBPALIEHMs SHEPruM NpU XMUMHUYECKHX PEaKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHMHM, MHPOBO33PEHUYECKHE 3HAHHWs, JIEKAIIHE B OCHOBE IOHMMAaHUS
IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOTrHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH M Oe30MacHOM MCIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHUX BELIECTB B
OBITY M MIPAKTHUUYECKON JAEATEIIbHOCTH YEIO0BEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME NMOHATUS NPU ONHCAHWM HEOPTraHWYECKHX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XMMHYECKYIO CHUMBOJMKY JUJIsl COCTaBJICHUS
dbopMyn BelIECTB W ypaBHEHUM XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHajbHbIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas U3BECTb, HErall€Has W3BECTb, NUTbEBAs COJA, NMHUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAENATh BaJIECHTHOCTh M CTETIEHb OKUCICHUS XUMUYECKIX
3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTAaBAa, BUJ XMMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METAJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHMSX, TUI KPUCTAIIIMYECKONW PEHIETKH KOHKPETHOIO
BEIIeCTBA (aTOMHas, MOJIEKYJApHas, MOHHAas, METaJJIMuecKas), XapakTep Cpelsl B BOJHBIX
pPacTBOpaxX HEOPraHWYECKUX COCTMHEHU;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATH IMPUHAAJIECKHOCTh HEOPraHUUYECKHX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyIe COSAUHEHNH (TIPOCThIEe BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCUIbl, OCHOBAHUsI, KUCIOTHI, aM(POTepHBIE THAPOKCHUIBI, COJIH);
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c(OpMUPOBAHHOCTh ~YMEHHMHM  XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuueckux 3nemeHTos /1. 1.
MenneneeBa, HCIONIB3YS MHOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTAINY, «IHEPreTUYECKHE
YPOBHUY», OOBICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M MX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoit cucteMbl XuMu4eckux snementos /1. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUIECKIE CBONCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSI3U MEXJy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUW COOTBETCTBYIOIIHUX
XAMHYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATH XMUMHYECKHUE PEAKIUU TIO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pEarupyrolIMX BEILIECTB, TEIJIOBOMY 3(QeKxTy peakuuu,
M3MEHEHUIO CTENCHEeH OKUCIICHHSI 9JIEMEHTOB, 0OPaTUMOCTH PEaKIUH, YIaCTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKUUN PA3IUUYHBIX THUIIOB, MOJIHBIC
U COKpamEHHBIC YPaBHCHUS PEaKIUi MOHHOTO OOMEHA, YUHUTHIBAsI YCIIOBHS, IPH KOTOPBIX 3TH
peakLMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHHIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM PEaKIUU OT
pa3UYHBIX (PAKTOPOB; XapaKTEP CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aericTBus (mpunnun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
IPOMBIIIJIEHHOTO T[OJIy4€HHUS CEpPHOW KHCIOTH, aMMHakKa, a Takke C(HOPMUPOBAHHOCTD
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPHUHIUIAX W IKOJOTHYECKUX MPOoOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUN TPOBOAWTH BBIYMCICHUS C KCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JI0JisI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKHUX
peaxusx, Macchl BelIecTBa WK 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIlIECTBA, Macce WU
00BEMY OJTHOTO M3 YUAaCTBYIOIIUX B PEAKIIMU BEUIECTB, TETNIOBOTO ¢ (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEIIECTB, MPEBPAILLECHUS U COXPAHEHUSI SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATH MPaBHJIA MOJH30BAHUS XUMHUYECKON MOCYAON U
1abopaTOPHBIM 000PYIOBaHHEM, a TaKXKe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
HAa CKOPOCTh XHMHYECKOW PEaKIuH, peaklMd HMOHHOTO OOMEHAa, KAa4eCTBEHHBIC pEeakluu Ha
cynb(ar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMam «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
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c(OpMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAJIW3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMYyI0 U3 pa3HbIX HICTOYHUKOB (CpeIcTBa MaCCOBOM KOMMYHUKALMK, IHTEpHET U ApyTrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTro
MOBE/IEHUA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’KaroIlled MPUPOIHON Cpelibl, OCO3HABATh ONACHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MBbI
ompeAeNEHHBIX BEIIECTB, MTOHUMAasi cMbICH nokasarens [1JIK, moscHATh Ha mpumepax CrocoObl
YMEHBIIEHUS U MPEIOTBPALLICHUS UX BPEHOIO BO3JCHCTBUS HA OPraHU3M YEIIOBEKA;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMHUYECKHX SBJICHHUIA;

JUISL CJICTIBIX U CIIA0OBUSIIUX 00yYarOIIUXCsl: YMEHUE HCIIOIB30BaTh PEIbePHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmyd.

' ™

o OOKYMEHT NOAMWUCAH
3NEKTPOHHOW NOAMUCHIO
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TEMATHYECKOE INTAHUPOBAHHME 10 KJIACC (TEOPHS)

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 4acoB

Ne n/m KonrposbHbie
NMPOrpaMMbl Bcero
padoTsbI
Pa3znea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 2
M. bytieposa
Hroro no pazneny 2
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbIe yTIeBOIOPOIBI — aTKAHbI 1
59 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 4
AJIKAIUEHBI, aJTKUHBI
2.3 ApomaThueckue yriaieBoaopoabl 1
54 [IpupoaHbIE HCTOYHUKH YTIEBOJIOPOAOB U 1
UX mepepadoTKa
Hroro no pazneny 7
Pa3nea 3. Kuciopoacoaep:kamue opranHu4ecKue coeJuHeHH
3.1 Crnuptsl. ®enon 2
39 Anpaeruabl. KapOOHOBBIE KUCITOTHI. 4
CrnoxHble 3¢upbl
3.3 VYrneBoasl 1
Hroro no pazneny 7
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus
4.1 AMuHBL. AMUHOKHCIIOTHI. benku 3 1
Hroro no pazneny 3 1
Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUSA
5.1 [Tnactmaccel. Kayuyku. Boiokna
Pa3neu 6. Teoperndeckne 0CHOBbI XMMHMH
Ctpoenue atoMoB. [lepuonnueckuit 3akoH
6.1 u Ileproanueckas cucteMa XUMHYECKHX 3
snemenToB /I. 1. Menaeneena
6.2 Crtpoenue BemiecTBa. MHOTOOOpasue 1
BEIIECTB
i 63 | Jauieckie peaKn b 3
AWV YIVIER T TIVLTTFI-AR
o SNEKTPOHHOW NOANKUCHIO

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
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Bnapeney KyHuy Mana KDpeegHa
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LS Y

Hroro o pazneny 7
Paznen 7. Heoprannuyeckasi XuMus
7.1 MeTtamisl 2
7.2 Hewmeraimisr 3
73 CBs13b HEOPraHMYECKUX U OPTaHUUYECKUX 3
) BEILECTB
Hroro no pazneny 8
Paznea 8. Xumusd u :Ku3HbL
8.1 XUMHUA U KU3Hb
Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34




TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC (ITPAKTHUKA)

-

KosmuectBo
No 11/ HaumeHoBaHue pa3jiesioB U TeM JacoB
NPOrpamMMbl Beero IpakTHyeckune
padoThI
Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYEeCKOM XMMUM
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOECHUS OPraHUYECKUX COCTMHEHUN A. 1 1
M. Bytneposa
Hroro no pazneny 1 1
Paznea 2. Yraesogopoasbl
2.1 IIpenenbHbIe YriIeBOAOPOIbI — aJKaHbI 1 1
)9 HenpenenbHbie yriaeBogOpOAbL: aJKEHBI, 3 3
AJIKaJIMEHbI, ATTKUHBI
2.3 ApoMaTudecKue yriieBoa0po/Ibl 3 2
Hroro no pasneny 7 6
Paznea 3. Kuciopoacoaep:kamue opranHu4eckue coeJuHeHHUs
3.1 Cnuptsl. @enon 2 2
39 Anpneruasl. KapOOHOBBIE KHCIIOTHI. 5 5
CrnosxHble 3¢upsl
33 VYrneBoibl 1 1
Hroro no pazneny 5 3
Pa3neua 4. Aszorcogepskamue OpraHu4ecKue coeJHHeHH
4.1 AMuHBI. AMUHOKHCIIOTHI. benku 1 1
Hroro no pazneny 1 1
Pa3znea S. BbicokoMoJieKyJ/JISIpHbIE COeINHEHUS
5.1 | [Inactmaccel. Kayuyku. Bonokna 2 1
Hroro no pazneny 2 1
Pa3neu 6. Teopernueckne 0CHOBbI XMMHMH
Crpoenue atoMoB. Ilepnonnueckuii 3aKoH
6.1 u [lepuonnueckas cucteMa XMMHUYECKUX 2 2
anemenToB J[. . Menaeneesa
69 Crtpoenue BemiecTBa. MHOTrOOOpasue 1
BEIIECTB k!
O iR : :
Ceprugmkar 0£4260 PP BOPAFCTEFR7CIBEOF2 6 >
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KoaunuecTtBoO

No 11/ HaumeHoBaHue pa3/iesioB U TeM JacoB
B NMPorpamMmbl IIpakTuyeckue
Bcero
padoThbI

Pasznen 7. Heopranuueckasi xumusi
7.1 Mertaminl 2
7.2 Hemetamiel 6 5
73 CBs13b HEOPraHMYECKUX U OPTaHUUECKUX 1 1

' BEILIECTB

Hroro no pazneny 10 8

Paznea 8. Xumusd u :Ku3HbL
8.1 ‘ XUMHA U KU3Hb 2 1

Hroro no pazneny 2 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 28

4 ™

0 LOOKYMEHT NOANMUCAH
9NEKTPOHHOM NOAMNUCHIO

Ceptuipukar OE42607FIFEC385AZE3COFFB7CIBEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero o01ero o0pasoBaHus

1

TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHUU

1.1

CdopmupoBaHHOCTH MPEICTABICHUM 0 XMMUYECKON COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XHMHUH B TIO3HAHUU
SIBJICHUW TPUPOABI, B (DOPMHUPOBAHWUU MBINUICHUS W KYJIBTYPHI
JTUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM s
pelleHrs NPAaKTHUYECKUX 3aad U SKOJOTHYEeCKH OOOCHOBAHHOIO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenue cucremMoil XMMUYECKMX 3HAHMM, KOTOpAas BKIJIKOYAET:
OCHOBOIOJIAraroIiue MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
3JEKTPOOTPULATENBHOCTD, CTENEHb OKHCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAs Macca, MOISPHBIA OO0BEM, YTJIEPOMHBIN CKETeT,
(byHKIMOHANBHAS ~ TpyMNa, paadKaid, HW30MEpHs, H30MEpHI,
TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIEBOAOPOJbI, KHCIOPOA- H
a30TcoJeprKallie COeIMHEHUs], OMOJIOTHYECKH aKTHBHBIC BEIIECTBA
(yrnmeBompl, ®KHUPHI, OETKH), MOHOMED, TOIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TCOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHS opraHudeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJMYECKHH SI3bIK XMUMHH, (DAKTOJIOTHYECKHE
CBEICHMS O CBOWCTBax, COCTaBe, IMOJNy4YeHHH U Oe30MmacHOM
WCTIONB30BAaHUHM BAKHEUINIUX HEOPTaHMYECKHMX U OPTaHHYECKUX

BELIECTB B OBITY M MPAKTUYECKOM JIEATEIHHOCTH YeI0BeKa

1.3

ChopmMupoBaHHOCTh YMEHUN BBIABIATH XapaKTEpHbIE MPU3HAKU
MOHATUM,  YCTAHAaBIMBATh WX  B3aUMOCBA3b,  HCIIOJB30BATH
COOTBETCTBYIOIIIME IOHATUS IIPU OIKMCAHMM COCTAaBa, CTPOCHUS U

npeBpameHI/Iﬁ OpTraHU4YCCKUX CO€OUHEHMI

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ HCIIOJIb30BAThL XUMUUYCCKYIO CUMBOJIUKY

JUISL COCTaBJIEHUS MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,

-

O
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Koxa

MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

1.5

ChopMupoBaHHOCTE yMEHHN yCTaHABIWBATh IPUHAJICIKHOCTD
M3YYCHHBIX OPTraHUYECKHX BEIIECTB 0 MX COCTAaBY M CTPOCHHUIO K
onpeneaHHOMY Kiaccy (Tpymme) CcoeauHEeHUU (YIJIeBOIOPOIbI,
KHCJIOPOA M a30TCOJCPIKAIINE COCITUHEHHS, BBICOKOMOJICKYIISIPHBIE
COCIUHEHMS), JaBaTh WM Ha3BaHUsA [0 CHCTEMaTHYEeCKOU

nomenkiarype (IUPAC)

1.5

CpopMUpOBaHHOCTH YMEHUS ONPENIETSATh BUABI XUMUYECKOM CBS3HU B

OpPraHMYECKUX COSAMHEHUSX (OJMHApPHBIE U KPaTHbIE)

1.6

ChopMHpOBAaHHOCTh YMEHMSI NPUMEHATH: I[OJIOKEHUS TEOPUHU
CTpOEHUs opraHudeckux BemecTB A.M. byTtiepoa 11t 00bsICHEHUS
3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpPAaHCHUS MACChl BCUICCTB

yI‘J'IeBO,HOpOI[BI. KchoponconepmamHe u a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHMA. BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

2.1

CdopmupoBaHHOCTE YMEHHII TPUBOJUTH TPUBUATIHHBIC HA3BaHUS
OTJIETTbHBIX OPTraHWYECKUX BEUIECTB (ITUJICH, MPOIUJIEH, alleTHIICH,
STUJICHTJIMKONb, TIUIEpUH, (HEeHo, (GopManbAeTul, aleTaabIeru,
MypaBbUHAas KHUCJIOTA, YKCYCHas KHUCJOTa, OJIEMHOBAas KHUCIOTAa,
CTeapuHOBasi KUCIIOTa, TIIOKO3a, (PPYKTO3a, Kpaxmal, IeJUT0I03a,

TJIALKH)

2.2

CpopMHUpPOBAaHHOCT, YMEHHUM XapaKTEpHU30BaTh COCTaB, CTPOCHUE,
(dbu3MYecKne W XUMUYECKUE CBOWCTBA THUIHYHBIX MPECTaBUTENIEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, STUJIEH,
MpomnujeH, aneruseH, OyramueH-1,3, merundyraauen-1,3, Gensodn,
METaHOJI, ATAHOJI, STUJICHTJIUKOJb, TIUIEPUH, (EHOJI, alleTalIbICTH I,
MypaBbUHAS W YKCYCHasl KHCJIOTHI, TJIFOKO3a, Kpaxmal, IeUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHHS WILTIOCTPUPOBATH TEHETUUYECKYIO CBS3h
MEXAY THUOUYHBIMUA  MPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OpraHUYeCKHUX BEILIECTB YPaBHEHUSIMHU COOTBETCTBYIOLIUX

XUMHUYECKHUX PEaKIHH ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX POPMYIT

-

O
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IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

3

XUMHUS U KU3HL. PacuéThl

3.1

ChopMupoBaHHOCTH yYMEHHH BIAJECTh CHUCTEMOM 3HaHHWHA 00
OCHOBHBIX METOAAX HAay4YHOTO ITO3HAHUS, MCHOJIB3YEMBIX B XUMHH
Ipyd U3y4YEHUHM BEUIECTB M XUMHWYECKUX SBJICHUI (HaOmoneHue,
U3MEpEeHUe,  SKCIIEPHUMEHT,  MOJAEIHPOBAHME),  HCIOJIb30BAThH
CHCTEMHBbIC XHMHUYECKHE 3HAaHUS [UIA TPHHITUS pEIICHHH B
KOHKPETHBIX KU3HEHHBIX CUTYAIIHsX, CBI3aHHBIX C BELIECTBAMU M UX

IIPUMCHCHHUECM

3.2

CdopmupoBaHHOCTh YMEHUN COONIO/ATh MpaBUjia IOJIb30BAHUA
XUMHUYECKON MOCYyAOH W 71ab0paTopHBIM 00OpYIOBaHUEM, a TaKKe
MIpaBWIIa OOPAICHHUS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIHSIMH

110 BBIIIOJTHCHUIO na60paT0prlx XUMHNYCCKUX OIIBITOB

33

CpopMHUpPOBAaHHOCT, ~ YMEHHMHM  IUIAHUPOBAaTH W BBIMNOJHATH
XUMUYECKUM SKCIIEPUMEHT (IIPEBPAIICHUs] OPTaHMYECKUX BEIECTB
MpU HArpeBaHUM, TOJYYEHHE STUJICHA U U3YYEHUE €ro CBOWCTB,
KaueCTBEHHBIE pEAKIUMU OPraHMYeCKUX BEIIECTB, JACHATypauus
OCJIKOB TIPH HArPEBAHMH, IIBETHBIE PEAKITUU OCIIKOB) B COOTBETCTBUU
C TIpaBUJIAMH TEXHUKHU O€30MaCHOCTH MPU 0OpaIeHUH ¢ BEUIECTBAMU
U J1a0opaTOpHBIM OOOPYIOBAaHHMEM; TMPEACTABIATh PE3yIbTaThl
XUMHUYECKOTO JKCIlepUMeHTa B ¢dopMe 3alucH  ypaBHEHH
COOTBETCTBYIOIIMX PEAKIUi U (POPMYIHPOBATH BHIBOABI HA OCHOBE

OTUX PE3YJILTATOB

34

ChopMHUpPOBAaHHOCT, ~ YMEHHUW  TPOBOJAUTH  BBIUMCICHUS  TIO
XUMHYECKUM YPaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOTHOTO
BEIIECTBA WJIM MPOAYKTAa pEaklUH MO HM3BECTHBIM Macce, 00bEMY,

KOJMYCCTBY OJJHOT'O M3 UCXOAHBIX BEIIECCTB UJIU IIPOJYKTOB peaKumI)

3.5

CchopMupoBaHHOCTb  YMEHMH KPUTHUYECKH aHAIM3UPOBATh
XUMHUYECKYI0 MH(POpPMAIUIO, MOJIYy4aeMyl0 M3 Pa3HbIX HCTOYHHUKOB

(cpeactBa MaccoBoii nHhopmanuu, cetb IHTepHET U Apyrue)

ChopMHUpOBaHHOCT, YMEHHM COOJIO/IaTh TPaBUIA IKOJOTHYECKU

11e7IeCO00Pa3HOTO TOBEJCHUS B OBITY W TPYAOBOH JCSITCIBHOCTU B

-
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Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

pUMepax CHocoObl YMEHBIICHHS M MPEAOTBPAIICHUS UX BPEIHOTO

BO3JECHCTBUS HA OPTAaHU3M YEJIOBEKA

11 KIIACC

Kox
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOW MPOrPaMMbl CPeTHET0 00IIIEro 00pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

1.1

Brnanenue cucremMol XUMHUYECKMX 3HAHUM, KOTOpas BKJIHOYAET:
OCHOBONOJIATalOIUE  TOHATUA  (XMMHUYECKUH  JJIEMEHT, aTOM,
AJIEKTPOHHAsT 000JI0YKa aToma, §-, p-, d-dJEKTPOHHBIE OpOUTAIIN
aTOMOB, HOH, MOJEKYJa, BaJE€HTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD,
CTENEHb OKHUCIICHUS, XUMHUYECKass CBs3b, MOJIb, MOJISIpHAs Macca,
MOJIAPHBIA O0BEM, KpUCTALTMYECKass penIérka, TUIBI XUMHYECKHUX
peaxiui (OKMCTTUTEIBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHIOTEPMHUUYECKHE,  pEeaKIMd  HOHHOTO  OOMEHa),  pacTBOp,
ANEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAS TUCCOLMALNA,
OKHCJIUTEh, BOCCTAHOBHUTENh, CKOPOCTh XHMHUYECKOW PpEaKIIHH,
XUMHUYECKOE  paBHOBECHE); TEOPMM U 3aKOHBl  (Teopus
ANEKTPOJIUTUYECKON auccoumanuu, Ilepuonmuecknii 3axkon J[.U.
MenzeneeBa, 3aKOH COXpPaHEHHMs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK  XWMHHU, (DAKTOJOTHYECKHE CBEICHUS O
CBOICTBaX, COCTaBe, TOJIYUCHWH W OE30MaCHOM WCIOJIb30BaHUHU
BROXHEUIIINX HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOU

ACATCIIBHOCTH YCJIOBCKA

1.2

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIAITE XAPAKTCPHBIC IIPU3HAKU U
B3aUMOCBA3b H3YYCHHBIX HOHHTHfI, IMPUMCHATH COOTBCTCTBYIOIIUC
IMOHATHUA TIIPpU OINHUCAHHUU CTPOCHUA U CBOMCTB HCOPTaHNYCCKUX
B€IICCTB U HUX npeBpameHI/Iﬁ; BBIABIIATH B3aUMOCBA3b XHMMHUYCCKUX

3HAHWUM c MIOHATUSAMU u [IPEACTABJICHUAMU IPYrux

-

CCTCCTBCHHOHAY YHBIX opeamMcTOB

o OOKYMEHT NOAMWUCAH
3NEKTPOHHOW NOAMUCHIO
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Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero 00pazoBaHus

1.3

Brnanenue OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHUSI BELIECTB M
XUMUYECKUX SIBJICHUN (HAONIOACHUE, H3MEpPEHUE, SKCIIEPUMEHT,

MOJICIIUPOBAHHE)

1.4

CdopMupoBaHHOCTh YMEHHI OMNPENENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMYECKUX 3JJIEMEHTOB B COEIUHEHHUAX Pa3JIMYHOTO
COCTaBa, BHUJ XUMUYECKOM CBsI3M  (KOBAJICHTHAas, HWOHHa,
MeTaJuIM4ecKasi, BOJIOPO/IHAs) B COCIMHEHHSIX, TUTT KPUCTAIUIMYECKON
peméTKH KOHKPETHOTO BeleCTBa (aTOMHas, MOJIEKYJspHasi, HOHHAs,

MCTaJ'IJ'II/I‘IeCKaH)

1.5

CdopMupoBaHHOCTb YMEHUI ONPEAETATH XapaKTep Cpeibl B BOIHBIX

pacTBOpax HCOPraHM4ICCKUX CO@I[I/IHCHI/Iﬁ

1.6

CdopMupoBaHHOCTb  YMEHHUS  KIACCH(PHUIMPOBATh XHUMHUYECKHE
PEaKIMU TI0 PA3JIMYHBIM MPU3HAKAM (YHCITY ¥ COCTABY PEarupyrOIInuX
BEIIECTB, TEINIOBOMY J((}EKTy peakiuu, W3MEHEHUIO CTereHen
OKHCJICHHST ~ DJICMEHTOB, OOpaTMMOCTH  pEaKIMH,  y4aCTHIO

KaTaJlnzaropa)

1.7

CdopMUpOBaHHOCTh YMEHHMM COCTAaBJIATH YpaBHEHUS peaKUui
pa3IMYHBIX THUIIOB, IOJIHBIE U COKpAUICHHBIE YPAaBHEHMs pEaKLUU
MOHHOTO OOMEHAa, YUYMTHIBAsi YCJIOBHUS, IPU KOTOPBIX 3TU pEaKLUU

UIYT 10 KOHITA

1.8

CdopmupoBaHHOCTH yMEHUH IIPOBOJIUTH peakuuu,
MOJITBEP K IA0II1E KayeCTBEHHBIN COCTaB pa3IMYHbIX
HEOpPraHMUYECKUX BEIIECTB, PAClO3HABAaTh OIBITHBIM IyTEM HOHBI,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

1.9

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ PaCKpBIBATH CYINIHOCTb OKHUCJIHUTCIIBHO-
BOCCTAHOBHUTCIIbHBIX peaKuHﬁ oCcpeaACTBOM COCTaBJICHUA

AIIEKTPOHHOIO OajlaHca 3TUX peaklnui

1.10

C(pOpMI/IpOBaHHOCTB yMeHI/Iﬁ OOBSICHIATh 3aBHCHUMOCTD CKOpPOCTH

XUMHUYECKON PEeaKIK OT pa3Iu4HbIX (PaKTOPOB

1.11

ChopMupOBaHHOCTH yMEHHH OOBACHATH XapakTep CMELICHUSA

XUMHYCCKOI'0 paBHOBECHUSA B 3aBUCUMOCTH OT BHEITHETO BOSHeﬁCTBHH

-

(llpl/lHLll/lu e HJaTenbe)

OOKYMEHT nog
ANEKTPOHHOM NO

MUGAH
ast 1 HCOPIrqHUYCCKass XUMU
ANUCKIO Pl
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Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero 00pazoBaHus

2.1

CdopMupoBaHHOCTE YMEHHUI pacKpbIBaTh CMbBICH lleproamueckoro
3akoHa  JI.W. MeHngeneeBa UM JE€MOHCTPHUPOBATH ero

CUCTEeMATU3UPYIOIIYI0, OOBSCHUTEIBHYI0O UM  MPOTHOCTHYECKYIO

byHKIUHA

22

ChopMHpPOBAaHHOCT,  YMEHHH  XapakTEepU30BaTh  AJICKTPOHHOE
CTPOCHHME aTOMOB XHMHYECKHUX D3JIEMEHTOB |—4  mepuoioB
[Tepuoanueckoit CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
MenpeneeBa, UCHIOIb3YS MMOHATHS «S-, P-, d-DIIEKTPOHHBIE OPOUTATIN,
«QHEPreTUYEeCKUE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COCIUHEHUU IO MEPHOJIaM U
rpynnaM [leprogudeckoil cucTeMbl XMMHYECKUX 3ieMeHTOB J[.M.

MenneneeBa

2.3

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX
KJIaCCOB, OJITBEPKIATh CYLIECTBOBAHNE FT€HETUYECKOM CBS3U MEXTY
HEOPraHWYECKHMMH  BEIIECTBAMH  C  TOMOIIBI0  ypaBHEHUU

COOTBECTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

24

CdopMupoBaHHOCTh YMEHHMI yCTaHaBIMBAaTh IPUHAMIEKHOCTH
HEOPraHWYECKHUX BEILECTB 110 UX COCTABY K OINPEAECIEHHOMY KIIaccy
(rpymnme) coeauHeHuH (IPOCThIe BEIIECTBA — METAJIBI U HEMETAJLIbI,

OKCHIbI, OCHOBAaHUs, KUCJIOTHI, an)OTepHLIe TUAPOKCUBI, COJ'II/I)

2.5

ChopMupoBaHHOCTH YMEHUH UCII0JIb30BAaTh XUMUYECKYIO CUMBOJIHMKY
JUISL COCTaBJIEHUS (OpPMYJ BEIIECTB M YPAaBHEHHM XHUMHUYECKHX
peaxuuii, cucremarnyeckyto HomeHnknatypy (IUPAC) u TpuBuansHbie
Ha3BaHMs OTJIENbHBIX HEOPraHWYECKUX BEUIECTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTb, HETAIEHas U3BECTb,

MATHEBAs COJIA, TUPHUT U IPYTHE)

2.6

CdopMupoBaHHOCTh YMEHUHN XapaKTepH30BaTh (OMUCHIBATH) OOIINE
XHMUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, TIOJITBEPXKIATh CYIIIECTBOBAHUE TEHETUYECKOMN CBSI3H MEXKY

HCOPTaHNYCCKUMU BCIICCTBAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

-

O

Ceprugurar OE426

COOTBCTCTBYIOINX XUMHUYCCKUX peaKuHﬁ
T

OOKYMEHT nog
3NEKTPORAOM NO

O7FIFEC3B5A2E3COF

5
nmﬁ@ppanOBaHHocn YMEHHMH  IUIAHUPOBATh U BBINOJIHATH
) AN@kkBieckuii S¥ciepuMeHT (pa3lioKEHUE MEepOKCUIa BOJOpoAa B

FB7CTHMEYTCTBIH KaralIi3aTopa, OTPE/IeIICHUE CPEIIbl PACTBOPOB BELIECTB

OedcteuTenad ¢ O
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Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero 00pazoBaHus

C INOMOUIBIO YHMBEPCAJIBHOIO HHIMKATOPA, BIHSIHHWE DPa3IU4YHBIX
(akTOpOB Ha CKOPOCTb XMMHYECKOW PEAKIMU, PEAKIUU HOHHOTO
0o0MeHa, KaueCTBEHHbIE peaklUy Ha Cyb(ar-, KapOOHAT- U XJIOPUJI-
AQHUOHBI, HA KATHOH aMMOHHUS, PELICHUE YKCIEPUMEHTAIbHBIX 3a/1a4
o TemaM «MeTtaibsl» U «Hemerauib») B COOTBETCTBUH C ITpaBUIIaMU
TEXHUKH Oe30MacHOCTM MpH OOpalleHHH C BELIECTBAMU M
7a00paTOpHBIM ~ OOOPYJOBaHUEM;  NPEACTABIATH  PE3YJbTAThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucH  ypaBHEHHA
COOTBETCTBYIOILIMX peakuuil U (HopMyIHpoBaTh BHIBOABI Ha OCHOBE

9TUX PE3YJIbTATOB

2.8

CdopMupoBaHHOCTh yMEHHI COOJIOAATh IPaBWJIA TIOJB30BAHUS
XHUMUYECKON TOCYI0W M JabOpaTOpHBIM OOOPYIOBAaHHEM, a TaKXKe
npaBuiia OOPaIICHHUS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHSIMH

11O BBIIIOJHCHUIO na60paT0pme XUMHUYCCKHUX OIIBITOB

2.9

ChopMupOBaHHOCT ~ YMEHHUH  XapakTepU30BaTh  XMMHUYECKHE
IPOLIECCHI, JISKAIINE B OCHOBE IIPOMBIIUIEHHOIO MOJIy4YEHHs CEpHOU
KHUCJIOTBHI, aMMHUaKa, a TaKkke CPOPMUPOBAHHOCTh MIPEJCTaBICHUN 00
OOIMX HayyHBIX MPUHLMNAX UM SKOJIOTMYECKHX MpolieMax

XUMHUYCCKOTO IMMPONU3BOACTBA

XUMHS U )KU3Hb. PacuéThl

3.1

ChopMHPOBAHHOCTH MPEACTABICHUN O XMMHYECKON COCTABJISIFOIIEH
€CTECTBEHHOHAYYHOM KapTHUHBI MHpA, POJIM XHUMHHU B IO3HAHHUU
SBJICHUH TIPUPOJbI, B (OPMHPOBAHUHM MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOU mIJist
pEeIIeHUs] TPAKTUYECKUX 3a7a4 U OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM cpesie

3.2

ChopMupoBaHHOCTH ~ yMEHHA KPUTHYECKH aHaJIU3UPOBATh
XUMHUYECKYI0 MH(GOpMAIUIO, MOJy4aeMyl0 U3 Pa3HbIX HCTOUYHUKOB

(cpencTBa MaccoBO KOMMYHHKAIMK, ceTb IHTEpHET U Ipyrue)

CdopMupoBaHHOCTE yYMEHUW COONIOIATh MpaBUIA IKOJIOTUYECKU

11eJIECO00PA3HOTO TOBEJCHUS B OBITY U TPYIOBOW IEATEIHLHOCTH B

P 33

OOKYMEHT nog
3NEKTPOHHOWM MO

N . .
AUCKHAAX COXpaHEHHs CBOCTO 30POBbS M OKPYKAIOWIEH MPUPOIHOH

ATNkpsIa
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Koxa
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBePSIEeMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yjabTara
Oco3HaBaTh OIACHOCTh BO3JECHUCTBHUS HA IKUBBIE OPTraHU3MBbI
34 ONpEAENEHHBIX BELIECTB, NOHUMAs cmbica mnokasarens [IJIK,
MOSICHATH HA TPUMEpax CrocoObl yMEHbILIEHUS U PEAOTBPAILIEHUS UX
BPEIHOrO BO3JCHCTBUS HA OPTaHU3M YEJIOBEKa
CdopMupoBaHHOCTb ~ yMEHHMHA  MPOBOJUTH  BBIYUCIEHUS  C
WCIIOJIb30BAaHUEM TOHSTHUSI «MaccoBas J0Jsl BEIIECTBA B PacTBOPE»,
00BEMHBIX OTHOIICHUW Ta30B NPH XUMHUYECKHX PEAKIMIX, MaCcChl
3.5 BellecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMH BEIECTB,
TEIIOBOTO A (eKTa peaKui Ha OCHOBE 3aKOHOB COXPAaHEHUST MACChI
BEIIIECTB, IPEBPAIICHHS U COXPAHEHUS YHEPTUN
" R
OOKYMEHT NOANWUCAH
SNEKTPOHHOW NOANKUCHIO
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ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

Teopernueckrne OCHOBbI OPraHN4YECKOW XUMHUH

1.1

[Ipenmer opraHrYecKOil XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUHU HOBBIX BEIIECTB U MaTEPUAIOB. TeopHs CTpOECHHS OPraHUYECKUX

coequHennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykTypHble (OPMYJBl OpraHMYECKHX BeuiecTB. ['oMoJorus, u3oMepus.
XHUMHUUYECKas CBS3b B OPraHUYECKUX COCAUHEHUAX — OJUHAPHBIE U KPATHBIC

CBA3H. Hpe,I[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(I)I/IKaLII/II/I OpraHU4YCCKHX BCIICCTB

1.3

Homenknatypa opraHm4eckux COEIMHEHUI  (cucTeMaTHueckas) U
TPUBUAIbHBIE  HAa3BaHUS  BaXHEHIIMX  TMpPEACTaBUTENECH  KJIaccoB

OpraHn4€CKuX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKHU psf. Meran M sTaH —
MPOCTEUIIHNE TPEACTABUTEIHN ATKAHOB: (PH3MUECKUE U XUMHUECKUE CBOMCTBA
(peakuy 3aMeIleHus] U TOPeHHsl), HaX0XIEeHHE B MPUPOJIE, MOJIyYCHUE U

IIPUMCHCHHEC

22

ANKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH U MMPOIUJICH —
HpOCTCfII.HHG MpEACTAaBUTECIIN AJIKCHOB! (I)I/I3I/I‘ICCKI/IC 1 XUMHYECKHE CBOMCTBA
(peaKHI/II/I TUAPHUPOBAHUSA, TaJIOTCHUPOBAHUA, THApATAllUA, OKUCICHUSA H

HOJ'II/IMepl/ISaHI/II/I), MOJIYYCHHEC U IPUMCHCHUEC

2.3

Anxanuensl: Oyraauen-1,3 u merunOyranueHn-1,3: cTpoeHue, BakHEHIINE
XUMUYECKHe  CcBoMcTBa  (peaknus — nonumepusaiuu).  [lomydenue

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHbI

24

AJKHMHBI: COCTaB U 0COOEHHOCTHU CTPOEHHUSI, TOMOJIOTHUECKUH psiJl. AlleTUIIeH
— MpocCTeHIni NpeacTaBUTENb alIKHHOB: COCTaB, CTpOeHue, (puznueckue u
XUMHUYECKHE CBOWCTBAa (peakuuu TUAPUPOBAHUS, TaJIOr€HUPOBAHMS,

ruapaTalyy, TOpeHus ), HoJyyeHHe U IPpUMEHEHHE

2.5

Apensl. benzon: cocra, cTpoeHue, pu3nyueckrne U XUMHUYECKHE CBOWCTBA
(peakuuy TaJIOTEHUPOBAHUS U HUTPOBAHUS), MOTYYEHHE U IMPUMEHEHHUE.

Tonyoun: cocras, cTpoeHue, GU3NUECKHEe U XUMHUECKHUE CBOWCTBA (PeaKkIuu

-

FaAOFCHHUPpOBaHI14 HHTpOB%HI/IH), MOJIYYCHHUEC U IPUMCHCHHUC. TokcHIHOCTH

o OOKYME#RHIBAMBACAMECKas CBA3b MEXKIY YIIICBOJOPOJAMH, TPUHAIIEKAIMMH K

SHEKTPDHﬁ@ME}g@IHﬁ@QM
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Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

[IpupoaHble MCTOYHHMKHU YIIIEBOAOPOIOB. [IpuponHblii ra3 W MOMyTHBIE
Hedrsabie Taszel. Hedth m €€ mpoumcxoxaenue. CrocoObl mepepaboTKH
2.6 He(TH: TEPEeroHKa, KPEKUHT (TePMHUYECKHH, KaTAIUTHYECKUI), MUPOIIU3.
[TpoxyxTsl mepepaboTku HEPTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B

ObITy. KaMeHHBIH yrosib U MPOIyKThI €ro nepepadoTKu

3 Kucnopoacoaepikaiiue opraHM4ecKue COeTMHEHMS

[IpenenpHble OAHOATOMHBIE CHHPTHL. MeTaHON W 3TaHON: CTPOEHHUE,
¢bu3nuecKkue U XMMHYECKHE CBOMCTBA (peaklMH ¢ aKTUBHBIMU METaJlJlaMH,
raJIoreHOBOJIOPOJIaMH, TOPEHUE), IpuMeHeHue. BoiopoiHbie CBA3U MEXITy
31 MOJIEKYJlaMM cnupToB. JlelicTBUe MeTaHOJa W 3TaHOJAa Ha OpraHu3M
' 4yenoBeKka. MHOrOaTOMHBIE CITUPTHI. DTUIICHTIIMKONb U TIUIEPUH: CTPOCHHE,
¢busznuecKkue W XMMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE CO IIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAs! peaKIusi Ha MHOTOAaTOMHBIE CIUPTHI). JlelicTBue

Ha OpraHu3M 4€JI0BCKaA. HpI/IMeHeHI/Ie TIMnepruHa U STUJICHI TIMKOJIA

39 @deHoN: CTpOCHUE MOJICKYINBI, (U3NYECKHEe M XHUMHYECKHE CBOWCTBA.

Tokcuunocts enona. [lpumenenue gpenomna

Asnbneruibl M KeTOHbL.  DopMmanpleruj, aueTaiblIerull: CTPOEHHUE,
33 ¢usznvyeckne W XUMHYECKHE CBOMCTBAa  (peakuuu  OKUCICHUS |

BOCCTAHOBJICHH A, KAYCCTBCHHBIC peaKI_II/II/I), MOJIYUYCHUC U TPUMCHCHUC

OAHOOCHOBHBIE TpelelbHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCyCHasi KHCJOTBHI: CTpOeHHe, (HU3UYecKre W XHUMHUYECKHE CBOHCTBA
34 (cBoiicTBa, O0IIME 7S KJIacca KUCIIOT, pEaKIlus 3TepruduKaIum), moayueHue
. U IPpUMCHCHUC. CTCapI/IHOBaFI M OJICMHOBAsA KHUCJIOTBHI KaK MPEACTAaBUTCIN
BBICIIUX KapOOHOBBIX KHUCIOT. Mpblla Kak COJMM BBICHIUX KapOOHOBBIX

KHUCJIOT, UX MOIOIICC JEeHCTBHE

CrnoxHble >(QUpBl Kak IPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['uaponus
3.5 clo)KHBIX 3¢upoB. XKupel. ['maponus sxupoB. IlpumeHeHne XHpPOB.

buonorunueckas poisb )KUPOB

VYrneBoapl: coctaB, Kiaccudukamus — yrieBoaoB  (MOHO-, TU- H
nmonucaxapuasl). ['MoKo3a — MPOCTEHIIHMI MOHOCaXapu: OCOOEHHOCTH
CTPOCHHUSI  MOJIEKYJIBL, ¢busznueckue W XUMHYECKHE  CBOMCTBa
3.6 (B3aumonericteue ¢ ruapokcugom Menu(Il), okucieHwme aMMUAYHBIM

pactBopoMm okcuaa cepebpa(l), BoccTaHoBlIeHHE, OpOXKEHHE TIIOKO3bI),

- HaXOMﬂﬂH.ELG_B_]lpU.p_QﬂQ_HQ{/IMeHeHI/Ie, ouosoruueckas postb. POTOCHHTES.

OOKYMERPYIBIA @A 30Mep II0K03EL. Kpaxman u Hemmono3a Kak NpHpPOIHbIE
o 3NEKTPOHHOW MNOAMNUCHIO

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
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Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

IIOJIMMCEPHI. CTpOCHI/Ie Kpaxmalia 1 OEJIJIFOJI03BbI. duszndyeckrue 1 XUMHYESCKHE

CBOICTBA Kpaxmaia (TUAPOJIN3, KAUeCTBEHHAs! PEaKIIUs C HOIO0M)

A30Tcozlep>1<amne OpPraHun4€CKUeC COCANHCHUA

4.1

AMUHOKHUCIIOTHI Kak aMQOTepHbIe Oprannueckue coeanHenus. dOuznueckue
M XUMUYECKHE CBOWCTBA AaMHUHOKHUCIOT (HAa TIpUMEpe TJIUIMHA).

buonorunyeckoe 3HaUCHUE aMHUHOKHCIIOT. HCHTI/II[BI

4.2

benku Kak NpUpOIHBIE BBICOKOMOJIEKYJISIpDHBIE coeluHeHHs. llepBuunas,
BTOPUYHAS ¥ TPETUYHAS CTPYKTypa OelKOB. XMMHUECKUE CBOMCTBA OCIIKOB:

THAPOJIN3, A€HaTypalus, KaY€CTBCHHBIC pCAaKIIUKU Ha Oenku

BLICOKOMOJ'IGKy.]'IHpHHe COCIUHCHU A

5.1

OCHOBHBIC HOHATUS XUMHHU BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/II‘/JII MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCICHb [MOJHUMEpU3AllUH, CpPCAHAA
MOJICKYJISIpHAss Macca. OCHOBHBIC METObl CMHTC3a BBICOKOMOJICKYIISIPHBIX

COCZ[I/IHGHI/If/'I — [MOoJIMMEpHU3alnAa U IMOJMKOHACHCAIUA

5.2

3KCH€pI/IM€HTaJII)HI)Ie MCTOABbI HM3YUYCHHUA BCIICCTB M HUX HpCBpaIIIGHI/If/'II
O3HAKOMJICHUE C 06pa311aM1/1 MNpUPOAHBIX W HMCKYCCTBCHHBLIX BOJIOKOH,

IjracTMacc, KayudyKoB. HOHy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

TeopeTnyeckrie OCHOBbI XUMUU

1.1

XUMHYECKUN 2JIeMEeHT. ATOM. Snpo aroMa, W30TOMBL. DJIEKTPOHHAs
000J104Ka. JHEPreTHUYeCKHEe YPOBHHU, TOAYPOBHU. ATOMHBIE OpOUTAIIH, S-, -
, d-3nemeHTbl. OCOOEHHOCTH pacHpeiesieHHs! IEKTPOHOB 110 OpOUTAISIM B
aToMax »JJIEMEHTOB  TEPBBIX  YETBHIPEX  MEPUOAOB.  DJEKTPOHHAs

KOH(UTypaIus aToMoB

1.2

[lepuoanueckuii 3akon u [lepuoanueckas cucteMa XMMHYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBsi3p mepuoauyeckoro 3akoHa u Ilepuonnueckoi
cUcTeMbl XuMuueckux sneMmeHToB J[.M. MeHneneeBa ¢ COBpPEMEHHOM
TEOpUEl CTpPOEHUsT aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB

XUMHUYCCKUX DJICMCHTOB U 06pa3yeMLIX HMU IPOCTLIX U CIIOXKHBIX BCHICCTB

-

o AOKYMEHTRRANNUCAH

ANEKTEOH
o AN Ean=in

10 rpynmnaM M mnepuoaam. -3|Ha'-IeHI/Ie MNEPUOANYCCKOr0 3aKOHa B pa3BUTHU

HOW OO NMAC kD
FiT LG
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Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

Ctpoenue BemiecTBa. XUMHUYECKas CBA3b. BHIbI XUMHYECKOH CBSI3U
13 (KoBajieHTHAs HEMOJIIPHASA W TOJIApHAs, MOHHAS, MeTajutmdeckas). HoHbI:

KaTUOHBI U aHUOHBI. MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOW XUMHUYECKOM

CBs13M (OOMEHHBIN U JOHOPHO-aKLENTOPHbIN). BogoponHas cBs3b

1.4 BanenTtHocTh. DnekTpooTpuateabHOCTh. CTENEHb OKUCIICHUS

BemectBa MONEKYJISApPHOTO M HEMOJIEKYJISIPHOIO  CTPOEHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. [HUIbl KPUCTAUIMYECKUX PEIIETOK.
1.5 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THUIA KPUCTAUNIMYECKON PpEIIETKHU.
[Tonsitue o mucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOMJAHBIE PACTBOPHI.

MaccoBas 107151 BEIIeCTBa B pacTBOpe

16 Knaccudukanus HEOPraHUYECKUX COCIMHECHMI. Homenkiarypa

HCOPraHNYCCKUX BCIUICCTB

Xumudeckas peaknusa. Knmaccudukamuss XUMHYECKUX — peaknwid B
17 HEOPraHUYeCKOW M OPraHMYEeCKOWM XHMMHH. 3aKOH COXpPaHEHHUs MacChl
BEIIIECTB, 3aKOH COXPaHEHUs] U MPEBpALCHUS SHEPTrUU MPU XUMHYECKUX

pPCaKIuAgX

1.8 CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (PAKTOPOB

1.9 O6paTI/IMI>Ie pCaKIuu. XHUMHYECKOE PaBHOBCCHC. CDaKTOpLI, BIWAOIIMEC Ha

COCTOsIHME XUMHUYecKoro pasHoBecus. [Ipuanun Jle [larense

Dnextponutuyeckas aucconuanus. CUibHbIE U cradblie anekTponuThl. Cpena
1.10 BOJHBIX PAaCTBOPOB BEIIECTB: KHUCHas, HEUTpalibHas, IiesouHas. Peakimu

HOHHOTO 0OMeHa

1.11 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU

2 Heopranuueckast XuMust

Hemeramnsl. Ilonmokenue HemeramoB B llepuoandeckoir cucreme
71 xumuueckux osnemeHToB JI.M. MenzaeneeBa M OCOOEGHHOCTH CTPOSHUS
aToMoB. Du3nuecKrue CBOWCTBA HEMETANIOB. AJUIOTPONUSI HEMETAIIOB (Ha

npuMepe Kucaopoaa, ceprl, pochopa u yriepoaa)

XUMHUYECKHE CBOMCTBA BaXXHEHUIINX HEMETAJUIOB (TaJIOT€HOB, CEphl, a30Ta,
59 dbochopa, yriepora U KpPEeMHHUs) U HMX COEIMHEHUH (OKCHJOB,
KHCJIOPOACOICPKAINX KUCIIOT, BOJOPOIHBIX coenuHeHuid). [IpumeHenne

Ba)KHEHUIIIMX HEMETAIIJIOB U UX COCIUHEHUI

o 3 Metannel [lono aiioB B Ilepnonnueckoil cucreMe XMMUYECKNX

HUKVMEQW@ﬂﬁﬁCaM. MennenegBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
o 9NEKTPOHHOW NOAMNUCHLIO
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Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

000JIOUEK aTOMOB METAJIJIOB. O6IHI/I€ (1)I/I3I/I‘ICCKI/IG CBOMCTBAa METAJIJIOB.

CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUHN PsiJl HAITPSYKEHUI METaJJIOB

XHWMHYECKUE CBOMCTBA BAKHEUIINX METAUIOB (HATPHM, KaJIMH, KaJIbIIHH,
2.4 MarHuii, aTFOMUHUH, [IUHK, XPOM, JKeJIe30, Me/lb) U UX coeauHeHuid. O0mue

crocoObI NOTy4YeHUs1 MeTaioB. [IpuMeHeHre MeTaioB B OBITY U TEXHHUKE

25 I'enetnueckas CBSA3b HCOPTraHUYCCKUX BCHICCTB, MNPUHAMICKAINIHUX K

Pa3IMYHBIM KJaccam

3 XUMUS U )KU3Hb

Ponp xumun B o0ecrieyeHUr SKOJIOTUYECKOM, YPHEPTrEeTUUECKON U MUIIEBOM
3.1 0€30MMacCHOCTH, PAa3BUTUU MEIUIUHBL. [lOHSATHE O HAYYHBIX METOHax

II03HaHHA BCIICCTB U XUMHYCCKHUX peaKHI/Iﬁ

[IpencraBnenns 00 OOmMUX HAYYHBIX NPUHIMIAX TPOMBIIIIICHHOTO
IIOJIyYEHUS BAKHEHILNX BEIIECTB. YeloBeK B MUpE BEUIECTB U MaTEPUAJIOB!
3.2 BA)KHEUINIME CTPOUTEIBHBIE MaTEpHUAlIbl, KOHCTPYKIIMOHHBIE MaTEpHAIbI,
KpPAacKH, CTEKJIO, KEpaMHKa, MAaTEPHAJIbI IS JJIIEKTPOHUKHU, HAHOMATEPHAJIbI,

OpraHn4eCKHUC 1 MUHCPAJIbHBIC y,I[O6peHI/I$I

Xumus u 3J0POBLE UYCJIOBCKA: IIpaBuWjia HCIIOJIb30BaHUA JICKAPCTBCHHBIX

33 MpernapaToB, MpaBuiia 0€30MaCHOTO HCIIOJIb30BAHUS MPENapaToB OBITOBON

XHMHH B IIOBCETHEBHOM KU3HU

' ™

o OOKYMEHT NOAMWUCAH
3NEKTPOHHOW NOAMUCHIO
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3ZOBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

o Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB WU.I'., CnankoB C.A. AKimoHepHoe
obrectBo «M3narenbcTBo «IIpocBericHne
. Xumus, 11 kmace/ I'abpuensa O.C., OctpoymoB WU.I'., CnankoB C.A. AKimonepHoe

obmectBo «M3aatenbcTBO «IIpocBenieHne

. KysnenoBa H.E., JI€Bkun A.H. 3agaunuk no xumuu. 10 xmacc.-M.:Benrtana-I'pad,
2019.
. Kyszuernora H.E., JI€skua A.H. 3agaunuk mo xumuu. 11 xmacc.-M.:Benrtana-I'pad,
2019.

METOAUYECKUE MATEPUAJIbI IJ151 YYUTEJIA
. Bonosuk B.b., Kpyreuxkas E./[. O0mias u Heopranudeckas xumusi: Bonpocsl,
yIpaxxHeHwusl, 3a1a4u, TecThl. [locobue misa crapumeknaccaukon. —CI16: CMUO Ipecc, 2012.
. Bonosuk B.b., Kpyreuxas E./[. Oprannueckas xumus: Bonpocsl, ynpakHeHus,
3amauu, TecThl. [locodue mis crapmeknaccaukoB. —CI16: CMUO Ilpecc, 2012.
° IMa6puensu O. C., I'.I'.JIeicoBa, BBenenckas A.I'. HacronpHast kHura yuaurtens. XuMus
10-11 knacc. B aByx wactsax. — M.: [Ipoda, 2004 r.
. Junaktudeckuit marepuan no xumuu s 10-11 knaccos. I[Tocobue mmst yunrens/

A.M.Panenkuii, B.I.I'opmikosa, JI.H. Kpyrnukosa.-M.:IIpocsemenue, 2006

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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