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MNOACHUTEJIBbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPETHET0 001Iero oopazoBaHus pazpadoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3ysibTraraM OCBOCHHUs (penepalibHOil 00pa30BaTEeIbHOM MPOTPAMMEBI CPEIHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TroCyIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumusi» B 00pa3oBareiabHbIX opranu3anusax Poccuiickoii @enepannu, peaiu3yronx OCHOBHbIE
o0Opa3oBaTesibHble IPOrPaMMbl, 1 OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS BOCHUTAHHS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ilpasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/I0B K pa3pabOTKe MPOTpaMMbI TI0 XUMUH, K OTPEACIICHUIO 00IIIel cTpaTerun
0o0y4eHus, BOCIUTAHMS M Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMHU y4eOHOro mMpeamera «XHUMUs»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIENTyalbHbIe nmojoxeHuss ®I'OC COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJIEeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHUs U TpeOOBAaHUI K YPOBHIO
MOJITOTOBKU BBHITYCKHHUKOB.

XuMuyeckoe o0pa3oBaHHE, TIOJy4yaeMO€ BBITyCKHHUKaMu  00mIeo0pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpLIAIOIIMM ATallOM peajau3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH!, MPUCYIIUX LETOCTHON CUCTEME XMMHYECKOT0 00pa30BaHusl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJbI, (HOPMUPOBAHMSI MHUPOBO33PEHHS M O0IIEH KyJIbTYphl YellOBEKa, a
TaKk)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpele.
Peammsyercst xumudeckoe o00pa3oBaHHWE OOY4YalONIMXCS HAa YPOBHE CpEIHEro O0OIIero
o0pa3oBaHMs CpeACTBAMU yUeOHOIo mpeameTa «XUMUs», COAepKaHUe U MOCTPOEHUE KOTOPOTO
OTIpe/IeNIeHbl B MPOrpaMMe MO XUMHH C y4ETOM CHenu(UKH HAYKU XUMUHU, €€ 3HAYCHUS B
MO3HAHUK TIPUPOJIBI U B MAaTEPUAIBHON JKU3HU OOILECTBA, a TakKe ¢ YYETOM OOIMX Iened u
MPUHIIMIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpETHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0cOOYI0 POjib B COBPEMEHHOMU
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyJbTyphl. OHa BHOCHT CBOW BKJIaJ B
dbopMUpOBaHUE PAllMOHATIFHOTO HAYYHOTO MBIIIICHUS, B CO3JaHHE IIEIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpE KaK O €IMHCTBE MPUPOJIbI U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE IOHMMAaHMsI BEILIECTBEHHOIO COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUS.

TecHO B3aUMOJICHCTBYS C IPYTUMU €CTECTBEHHBIMU HAYKaMH, XUMUSI CTalla HEOThbeMIIEMOU
YaCThI0O MHUPOBOU KYJBTYPhI, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOTO TPyJa W KU3HU KaXKIOTO
wieHa oOmiectBa. CoBpeMeHHass XHMMHUS KaK HayKa co3ujaTesibHas, Kak HayKa BBICOKHX
TEXHOJOTHIl HalpaBJeHa Ha pelieHHe TIO0ATbHBIX MPOOJIeM YCTONYMBOTO pPa3BUTHS
YeII0BEYeCTBA — CHIPbEBOM, YJHEPTETUUECKOM, MTUIIIEBOM, IKOJIOTUYECKOM O€30MaCHOCTH U OXPaHbl
3JI0pOBBA.

B coorBercTBMM ¢ OOMIMMHU IEISIMH W TPUHIUMIIAMH CpeIHEro oOmero oOpa3oBaHUs
conepkanue npeamera « Xumus» (10—11 kmaccel, 0a30BbI yPOBEHb M3YUYECHHS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYYalOUIUXCs, HEOOXOIUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKHX OPHUEHTHUPOB, YCHEITHOTO BKIIOYEHHUS B JKHW3HB COLUYyMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.



CocraBnsirolmiuMu  IpefiMeTa «XUMUs» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMH» U «O0IIas 1 HeOpraHMYECcKasi XUMUs, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUSI KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 10 HEOPTaHUYECKOW XUMUH (C BKITFOUCHHUEM
3HAHWH U3 001Iel XUMHH ) M OpraHndeckor XxuMun. @opmMupoBaHue JTaHHON CHCTEMBI 3HAHUH MTPU
M3Y4YEHUU TpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEIO MHOT000Opa3usl BEIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxanus KypcoB — «Oprannueckas xumus» u «OO0mast 1 HeopraHuuecKas
XUMUS» chopMHpOBaHa B MpPOrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyUYEHUIO
ydueOHOro Martepuaga U OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUM Ha
ONpeAENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX M 3JIEKTPOHHBIX IPEACTABICHHUI O CTPOCHUU BEILECTB.
Ceenenusi 00 M3yyaeMmblX B Kypce BEIIECTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOJIOB IO
CJIOKHBIX OMOJIOTHUECKH aKTHBHBIX COEIWHEHHMHA. B Kypce OpraHMYecKkoil XMMHHU TOIYy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHWs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHMs TEOPETHUECKUI Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas u HEOpraHWYecKass XUMHUSA» OO0YYaroIIMMCS MPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATH
3HaU€HUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOTMYECKUX TMO3UILIMM,
riry0xe TOHSATh HCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHUH, a TaKXKe 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nornonHsercs B Kypcax 10 um 11 kmaccoB aieMeHTaMHM COJEp)KaHUs, HMEIOIUMU
KYJIbTYpOJIOTHUECKUI M MPUKJIAIHOM XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT TOHMMAHUIO
B3aMMOCBA3M XMMHH C JPYrMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUH XUMHUH, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perlieHus
MHTEJJIEKTyaJIbHBIX U 3KCIIEPUMEHTAJIbHBIX HCCIEN0BAaTEeNbCKUX 3a7ad. B 1enoM conepkaHue
yueOHOro nmpeaMera « XUMHs JaHHOTO YPOBHS M3yU€HUs OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yyaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHMMaHUS (punocopckux uaeH, Takux Kak:
MaTepHajIbHOE €IMHCTBO HEOPTraHWYECKOIO M OPraHWYEeCKOro MHupa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTh MPUPOJHBIX SBJICHUM MyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (aKkTaMH W TEOPETUUYECKUMH MPEANOChUIKaMHU,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPhsl, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B nutane perenus 3aja4 BOCIUTaHUs, Pa3BUTHS M COLIMATN3ALUU 00YyJarOIUXCs IPUHSATHIE
IpPOrpaMMOil MO XUMHHM MOJXOAbl K OIpPENEICHHUIO COJAEp)KaHUS U TOCTPOEHHUs IperMera
npeaycMaTpuBaoT (OPMHPOBAHHE YHHUBEPCAJIBbHBIX YUEOHBIX JeHCTBUH, uMeromux 0a3zoBoe
3HaYeHHE [yl PA3IMYHBIX BHUIOB JEATENBHOCTH: pELIeHHs NpoOsieM, MOMCKA, aHaIu3a H



00paboTkn wHMOpMAIMK, HEOOXOMUMBIX IJisi TPHOOPETEHUS OMbITa MPAKTUUYECKOW U
HCCJIEIOBATEILCKOM IeATEeIHbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MMO3HAHUU XUMUHU.

B mpaxTuke npenogaBaHusi XMMUHM KaK HAa YPOBHE OCHOBHOTO O0ILEro 00pa3oBaHMs, TaK U
Ha YPOBHE CpeHEro 00111ero o0pa3zoBaHusl, IPHU OMPEIEIICHUN COJEPKATEIbHON XapaKTepUCTUKU
nenel W3ydeHWs IpelMeTa HalpaBiIeHHEM IEePBOCTEIIEHHON 3HAUYMMOCTU TPAJUIMOHHO
npu3Haércst (OPMHPOBAHHME OCHOB XHMMHUYECKOW HAyKH Kak o0JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUYECKOH AEATEIbHOCTH YelIOBEKA M KaK OIHOTO U3 KOMIIOHEHTOB MHUPOBOM
KylIbTypbl. C METOAMYECKONH TOUKH 3pPEHHs] TaKOM MOJIXOJ K OIMpENeiICHHI0 Ieseld M3ydeHUs
IpeMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pPEHHUs TJIABHBIMU LEISIMH U3yUYEHHs MpenMeTa «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBAsItOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIstoLIei
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
¢dbyHIaMeHTalIbHBIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE S3bIKa HAayKd, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS M CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peaklnid, HeOOXOIUMBIX JUIsl IPHOOPETECHUSI YMEHUI OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKHX SBICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUUYECKOMN U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHUH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAONIOACHHWEM W
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJACHUEM TMpaBuil 0e3011acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atuM, comepikarenbHas XapaKTepUCTHKA eJIel M 3a/1a4 M3YYEeHHUs TpeaMeTa B
porpaMMe 1Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU B
cucteMe cpeaHero oouiero oopazoBanus. CeroJHs B NpenojaBaHU XUMHUHU B OOJIbIIEH CTEIEHU
OTIAaETCsl MPEAOYTEHUE TIPAKTUIECKON KOMITOHEHTE CO/IepIKaHusl 00yUYeHHs, OpPUSHTHPOBAHHON
Ha MOJTOTOBKY BBIMYCKHHKa 0O0IIe00pa3oBaTelbHON OpraHU3alliM, BIAJCIOIIET0 HE HaOOpOM
3HaHWM, a (PYHKIHMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHMSIMH aKTHBHOTO
MOJTyYeHUsl 3HAHUN U PUMEHEHUS X B PEabHOM KU3HU AJIs PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBs3m ¢ 9TUM TmpH UW3yYEeHWH TMpeaMera «XUMUsS» JIOMHHHpPYIOUIee 3HAaYeHUE
nproOpeTaroT TaKKUe el U 33a9H, KaK:

ajanTanus o0y4Jaronmxcs K yCIOBUSIM TMHAMUYHO Pa3BUBAIOIIETOCs MUpa, OPMUPOBAHUE
MHTEIJIEKTyallbHO Pa3BUTOM JUMYHOCTH, TOTOBOM K caMo00Opa3oBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX YXU3HEHHBIX CHUTYAIIHSIX,
CBSI3aHHBIX C BEIICCTBAMH M WX PUMEHCHHEM;

dbopMupoBaHHEe Yy OOYYarOIIMXCS KIIOUEBHIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHA),
UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJISl PA3TUYHBIX BUJOB JEATEILHOCTH: PEIICHUs MpodiieMm,
MOWCKA, aHaimu3a W 00paboTku WHGOPMAIMU, HEOOXOAUMBIX ISl TPUOOPETEHUs OTbITa
NeSITeTHHOCTH, KOTOpasi 3aHUMAaeT BaXHOE MECTO B MO3HAHWW XHUMHH, a TAKXKE JUIS OLIEHKU C
MO3UILIUI HKOJIOTHUECKON O€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MPOLIECCOB
Ha OpraHu3M YelloBeKa U MPUPOAHYIO Cpeny;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, HHTEILICKTYAIBHBIX U TBOPUECKUX CIOCOOHOCTEH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSITENBHO IPHOOpPETaTh HOBHIE 3HAHHS IO XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIE



TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YIeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COJIePIKAHUS;

(dbopMUpOBaHUE U PA3BUTHE y O0YUYAIONINXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBITIICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCTIUTAHHE Y 00YJarOMIUXCs yOKAEHHOCTH B TyMaHUCTUIECKON HAIPABICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEUICHHH TJIOO0AIBHBIX MPOOJIEM PANMOHAIBHOTO MPHPOIONOIL30BAHUS,
TIOTIOJTHEHHST YHEPTETUYECKUX PECYpCOB M COXPAHEHUS MPHPOTHOTO PaBHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPHOOPETCHUS
OTIBITA UCIIOJIb30BAHUS TIOMYUYCHHBIX 3HAHUH JUISI IPUHSITHS TPAMOTHBIX PEIICHUH B CUTYAIIHSX,
CBSI3aHHBIX C XMMHYECKUMU SIBIICHUSMHU.

B y4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacT «EcTecTBEeHHO-HAYYHBIC IPEIMETHI.

OO01ee 4uCIIO YacoB, OTBEAEHHBIX ISl U3YYCHUS XUMHUHU, Ha 0a30BOM ypOBHE CPEIHErO
obmero odbpazoBanus, coctaisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 ygaca (1 4ac B Heze1O).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpeameT opraHM4ecKkoil XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE B MOJIYYCHUH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoOrHus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenue o kiaccupuKaluyl OpraHnyeckux BemecTB. HomeHkaTypa opraHm4eckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpUBHAIbHbIC Ha3BaHUS BaKHEHIIUX IIPEICTaBUTENEH KIIaCcCOB
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHUsI BELIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3liaMu OpraHWYecKUX BEUIECTB M MaTepuajaMi Ha UX OCHOBE, MOJICITMPOBAHHE MOJICKYJ
OpraHMYECKUX BEIIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HAarpeBaHuU (IJIaBjieHue, OOyTIMBaHUE U FTOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHME, TOMOJOTMYECKHH pAn. MeraH M 3TaH — mpocTeiime
MPEJICTAaBUTENN alTKAaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peakiny 3aMeIIeHUs U TOPEHNs),
HaX0XJIEHUE B IPUPO/IE, TOITYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTUIEH U NPONWIEH — NPOCTEHIINe
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3alluN ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metmwnOyTtaaues-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakus noaumepusanun). [loayyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUYECKUE CBOMCTBA
(peakuuu rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJY4YEHHE M TpUMEHEHUue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJyYeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJIEBOJOPOJaMH,
MPUHAJIEKAITIMU K Pa3IHYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YIIeBOAOpOAOB. [IpupoHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CiocoObl mepepadboTKu HeTH: epEroHKa, KPEKUHT (TEPMUUYECKHIH,
KataauTuueckuit), muponu3. Ilpogykrel mnepepa®oTkm  HedTH, HUX NpPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOAYKThI €ro MepepadoTKHU.

OKCHEpUMEHTAJIHBIE METOJIbI M3YUYEHHs BELIECTB M HUX MPEBPAILEHUIN: 03HAKOMIIEHHE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTs» 1 « Yoy, MoaeIupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW pPalOoThI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTHUECTBY OJJHOTO
U3 UCXOJHBIX BEILECTB WIN IIPOJYKTOB PEAKIIUN).

Kuciaopoacoaep:kamme opranndeckue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN M 3TaHON: CTPOEHHUE, (U3HYECKHUEe U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHU3M YeJIOBEKA.

MHoroaromMHbie CHUPTHI. OJTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STUJIEHTJIUKOJIS.

@DeHOoJI: CTPOSHUE MOJIEKYJIIBI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTH (peHoma.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC DEAKIIHH),
MOJIyYEHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
stepudukanmu), MoiydeHue U mnpuMmeHeHue. CTeapuHOBas M OJEHMHOBas KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblia KaKk COJU BBICIIUX KAPOOHOBBIX KUCIOT, HX
MOIOLIEE NEUCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3()UPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, 1U- U Moaucaxapuibsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumoseictaue ¢ ruapokcuaoM meau(1l), okucnenne aMMuauHbIM pacTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJE, NMPHUMEHEHHE,
6uonornyeckas posib. oTocuHTe3. PPyKTO3a KaK U30MEP IITIOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMmaina (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCiIeHne d3TaHona okcuaom wmenu(ll)), mMHOroaTroMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(Il)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcunom menu(1l), B3aumozericTBue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOLYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMUYECTBY OJJHOTO
U3 UCXOJHBIX BEILECTB WIH TPOJYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. uznyeckue U XUMHYECKHe
CBOWCTBA AaMHUHOKUCJIOT (Ha NpuUMepe TIIUIMHA). buojorumueckoe 3Haue€HHE aAMHHOKHUCIIOT.
ITenTuner.



benkn xak NnpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAs U
TPEeTUYHAsl CTPYyKTypa OenKkoB. XHMMHUYECKHE CBOMCTBa OEJIKOB: THUAPONU3, NCHATypallys,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YUYEHMs BELIECTB M UX MPEBpAIllEHUI: 03HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OONIMX eCTEeCTBEHHO-HAYYHBIX TOHSTHHA, TaK H
IOHSITUH, ABJISAIOIMXCSA CUCTEMHBIMU /IS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIE IOHATHS: SBJIEHUE, HAayyHbIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEILIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

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

TexHosorust: NUIIEeBbIE MPOIYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0OCHOBbI XMMHUH

XUMUYEeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTUyeckre ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d- anemenTsl. Oco6eHHOCTH
pacripesie/ieHUs] AJIEKTPOHOB MO OpOUTANIIM B aToMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XMUMHYECKHUX 3ieMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XMUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
10 TpyMNIaM U nepuojaM. 3HaY€HUEe NEPUOINYECKOI0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBsA3b. BuAbl XUMHYECKON CBsI3U (KOBaJEHTHAas
HEMoJIsIpHasl U TOJIsIpHAas, WOHHAs, MeTajuinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM



XUMUYECKON CB3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTD.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHHBI.

BeniectBa MOJIEKyJISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIiecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, NPUHAAICKAIIUX K PA3IIMYHBIM KIJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XMMHUYECKUX pEaKkIUii B HEOPraHUYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPIUU NPU XUMUYECKUX PEaAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3lu4HbIX (pakTopoB. OOpaTUMbIE pEaKIUU.
Xumuuyeckoe paBHOBecHEe. DaKkTOpbl, BIMSIOIMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialdble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOJbl M3YyYEeHHs] BEHICCTB U WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3zydeHue
MoJielel KPUCTAJUIMYECKUX pemEToK, HaOJIIOAeHHEe | OINHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEeHHE NEPOKCHAA BOAOPOAAa B MPUCYTCTBUU KaTalu3aropa,
ONpEAEIIEHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO WHIMKATOPA, PEAKLIUH
MOHHOTO OOMeHa), MpOBeIeHUE MPAaKTHUECKON paboThl «BrusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKIINI.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsl. [Tonoxxenue HemetaiuioB B [leprnoandeckoi cucteMe XUMUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

XVMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHIO0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJIOPOTHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Meramisl. [lonoxenue meramios B llepuoguyeckoit cucteMe XUMHUUYECKUX JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOmiue
¢uznueckue cBoiicTBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEHUI
METaJIOB.

XVMUYECKHE CBOMCTBA Ba)XHEWIIUX METAJIOB (HATPUH, Kaiuii, KaiblWid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHsS BEUIECTB U MX MPEBPALICHUN: HU3yYEHUE
KOJUTEKIIUU «MeTasibl U CIUTaBb», 00pa3lioB HEMETAUIOB, PEIICHIE SKCIIEPUMEHTATBHBIX 3a/a4,
HaOJIIO/IeHUE U ONMCAaHUE JEMOHCTPALMOHHBIX U JIa0OpAaTOPHBIX OIBITOB (B3aUMOJEHUCTBHE



TUAPOKCUAA AIIOMHUHHMS C PACTBOPAMM KHCJIOT M IIEJIOYEH, KAYECTBEHHBIC PEAKIIMM Ha KATHOHBI
METaJIJIOB).

Pacuérnble 3anaum.

Pacuétsl Maccel BemecTBa Wiy 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE
W11 00bEMY OJJHOTO U3 YYaCTBYIOIIMX B PEaKIH BEIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CJIU OJHO U3 BELIECTB UMEET IIPUMECH.

XuMus H )KU3Hb

Ponp xuMun B o0GecriedeHnu HKOJIOTMUECKOM, SJHEPreTHYecKOl 1 MUILEeBOM 0e30nacHoCTH,
pa3BUTHU MeIULUHEL. [IoHATHE O HAyYHBIX METOAAX NIO3HAHMS BEIECTB U XMMHUYECKHUX PEAKIIHM.

[IpencraBienus 06 0OIUX HAYYHBIX TPUHIUIIAX TPOMBIIIIJICHHOTO OJTYYESHHUS BaXKHEUIITHX
BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAXKHEHIINE CTPOUTENBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepuaibl i1 SJIEKTPOHUKH,
HaHOMAaTePHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00PEHUSI.

XUMHUS M 310POBbE 4YEJIOBEKA: MPAaBWIA HCIOJIB30BAaHUSA JICKAPCTBEHHBIX IIPENAaparoB,
paBuiIa 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XMMUM B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3yuyeHUH OO0IEl M HEOPraHUYECKONW XMMHHU B
11 xnacce ocyuiecTBIs€TCS Yepe3 UCIOIb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYUHbIX MOHSTUH,
TaK U NOHSTHUH, ABISAIOIIMXCA CUCTEMHBIMU JJI OTIENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O
LUKJIA.

OO0mme ecTecTBEHHO-HAYYHbIC IOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HAONIIOJEHHUE, OSKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEPEHHUE, ABJICHUE.

®dusnka: Marepus, JHEpPrus, macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, U30TOII,
PaAMOAaKTUBHOCTb, MOJIEKYJa, SJHEPreTUYECKUN YpPOBEHb, BEIECTBO, T€JI0, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEINYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, OpraHu3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHOIOrns: XUMUYECKasl MPOMBIIITIEHHOCTh, METAJUTYPIHsl, IPOU3BOJACTBO CTPOUTEIIBHBIX

MaTcepHrajoB, CEIbCKOXO03S1CTBEHHOE IMpoOnu3BOACTBO, MMUIICBasa MPOMBIINIJICHHOCTD,
@apMaHCBTquCKaﬂ IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MaTrcpuaioB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
porpaMM CpeaHEro o0miero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMUHOCTHBIX
PE3yIbTAaTOB OCBOCHUS MpEaMETa « XUMHUSD Ha YPOBHE CPEHET0 O0IIETro 00pa30BaHusl BbIIEICHBI
CJIETyIOIINE COCTABIISIOIINE:

OCO3HaHHE O0YYaIOUIMMUCS POCCUHCKON TpaKIAHCKOM HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIPEICIICHHUIO;

HaJM4re MOTHUBAIUU K 00YUYEHUIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCSKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAlOIIUXCS PYKOBOJCTBOBAaTHCA B CBOEH NESATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIUMH IEJIOCTHOM CHUCTEME XHMHYECKOTO
o0Opa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOW KyJNbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JlugHOCTHBIE pE3yIbTaThl OCBOEHUS MPEIMETA « XUMHUSDH IOCTUTAIOTCS B AMHCTBE yUeOHOM
Y BOCIIUTATENIbHOM JEATEIbHOCTH B COOTBETCTBUU C TYMAaHHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO Tpa)KAAHCKOTO OOIIEeCTBa,
MPUHATHIMU B OOIIECTBE HOPMAaMH W TIPaBUJIAMHU TOBEICHUS, CIIOCOOCTBYIOIIMMH IMpOIeccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS M HDABCTBEHHOTO CTAHOBJICHUSI INYHOCTH 00YUaIOIIUXCSI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOpPpMHUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MPAKTUUECKON JIEATEIBHOCTH 00yYarOIIUXCsl TIO pealli3aliy MPUHSATHIX
B 00111€CTBE IICHHOCTEH, B TOM YHCJIEC B YACTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

OCO3HaHUA 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY W NPaBOMOPSIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMAaX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHI B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOUW TBOPYECKOW AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JIPYTUX
MIPU aHAJIM3€ PA3TUYHBIX BUJIOB YUECOHOU MEATETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA:

LEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAay4YHOMY HACIEAMI0 OTEYECTBEHHOM
XUMUH;

YBaXXEHHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPUHM W TMPAKTHUYECKOTO MPUMEHECHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT UIUTEIbHBIX HAOTIOACHUIA,
KPONOTJIMBBIX KCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAIN3E
uH(}OpPMAIIUU O MEePEIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIC C XUMUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBApPHILEH C MO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOnrofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BeUleCTBaMH B OBITY, MMOBCEAHEBHOU
JKU3HU U B TPYJOBOU J€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aTKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4€OHO-HCCIIEIOBATEIBLCKOM JIESITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHON
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3aIudyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JHOJAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUAYAJIBHOM TpaeKTOpUM 00pa3oBaHus, Oyayiien
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIC, KaK UCTOYHUKY CYIIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOIeM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpEIbl;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPY’KaoIIed MpUPOIHOM cpene,
YMEHHS TPOTHO3UPOBATh HEOIArONMPUSATHBIC JKOJIOTMUYECKUE MOCISACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUN U MPEAOTBPAILLATh UX;

HaJUYMsl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMOo(poOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOM MTPAKTUKU;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNHIEeBOM W HSKOJIOTMYECKOH Oe30macHOCTH, B Pa3BUTHM MEIUIIMHBI,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUs JAeTaTh 000CHOBAaHHBIE 3aKITFOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3IMYHbIX cpepax nmpodeccHoHaNbHON AeITEeIbHOCTH.
METANPEAMETHBIE PE3YJIbTATHBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YYEOHOTrO IMpeaMeTa «XUMHS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HauMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MexXTpeaMeTHbIe) O0IIeHAYYHBIE TTOHITHS, OTPAXKAIOITUE IIETIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPIUs, SBJICHUE, MPOIECC, CUCTEMa, HAYYHBIH (akT, MPHHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIICA0OBaHIE, HAOI0IeHHE, H3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEPCAJIbHBIE y4ueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryisTHBHBIE), oOecreunBarone (HOpMUpOBaHHE (PYHKIMOHATBHOH TI'PaMOTHOCTH H
COLMAIBHOM KOMIIETEHIIMH 00yJYaroIIUXCs;

CHOCOOHOCTh  OOYYarONmUXCSA  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCIUIUIMHAPHBIE,
MHPOBO33PCHUYCCKHUE 3HAaHUA W YHHBCPCAJIBHBIC y‘-Ie6HI)Ie )IeﬁCTBHSI B IIO3HABAaTEILHOU U
COILMAJIbHOM MTPAKTHKE.

MertanpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYCOHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HeﬁCTBHﬂMH.

OBJ]al]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l MOo3HaBaATC/JIbHBIMU HeﬁCTBHﬂMH:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENILHO (POPMYJIMPOBAaTh W  aKTyaJlM3HpPOBAaTh MPOOJEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpENEeNATh IENN AEITEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPHH WX JTOCTHXKECHUS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IIEJISIMHU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TPHU3HAKKM TOHATHH ¥ yCTAaHaBIMBaTh UX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, JIeTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B paCCMaTPUBAEMBIX SIBJICHUSIX, (DOPMYITUPOBATh BBIBOJBI U
3aKIIIOUCHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/IEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakiud — TNpU pPELHICHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a71a4, IPUMEHATh Ha3BaHHbIE MOJIEIIbHBIC TIPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIINIA;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CYKIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIBHOTO IUTAHUPOBAHMSI M TIPOBEICHHUS YYCHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHMSI, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B  pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TOMYJIspHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHATM3UPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHNUS, KPUHTUIECKH OIICHUBATh
e€ TOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTb;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCTIONIB30BaTh HAYYHBIH SI3BIK B KA4yeCTBE CPEACTBA TPH padoTe € XUMHUYECKOMH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3a71aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJI€ JTHAIOTa W/MIIN JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIaTh C MpPE3EHTAlel Pe3yNlbTaToOB IO3HABATEIFHON AEATENBHOCTH, IMOIYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuu y49eOHOro mpoekTa W (OPMyJIHMPOBATH BBIBOJABI IO pE3yJbTaTaM IPOBEIEHHBIX
UCCIIEJOBAaHUN Ty TEM COTIIACOBAHUS MTO3HUIIUI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAILHBIMH PeryisTUHBHBIMH 1€ CTBUSAMU:

CaMOCTOATENIPHO IIJIAHUPOBATh U OCYILECTBIISTH CBOIO IIO3HABATEIbHYIO JAEATEIBHOCTD,
ompezensst e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaygaraeéMblii aITOPUTM JCHCTBUI HPHU BBINOJHEHUH y4eOHBIX M HCCIEIOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEeIICHHs C yYETOM MOTyYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JIEATEIIFHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMHUYECKON COCTABJISIFOLIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HDOPMHUPOBAHUH MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBLHOM TPAaMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPAKTUYECKUX 3a7ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOIINE
HNOHATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJSIpHAs Macca, MOJSPHBIE 00BEM, YIIEpOAHBIA  CKEJNeT,
(GyHKIMOHAIbHAS TPyMNa, paJuKan, W30MEpHUsi, MU30MEpPbl, TOMOJOTUYECKUN psia, TOMOJOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpIKAIIME COCAVMHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHMS); TEOPUH U 3aKOHBI (TEOPHs CTPOCHUS OPraHUYECKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMUMHUHW; MHPOBO33PEHUYECKHUE 3HAHMS, JICKAIINE B OCHOBE IMOHUMAaHUSA
MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBJICHUM, (DaKTOJIOTUUECKHE CBEJICHHS O CBOMCTBAX,
cocTaBe, OMyuYeHUHU U 0€30MaCHOM MCIOJB30BaHNN BaKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS IIPU OMMCAaHUU COCTABA, CTPOEHUS U
MIPEBPALLEHUI OPraHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIMEHHON) (OPMYIT OPraHUYECKHX BEUIECTB
Y YpaBHEHU XMMHUUYECKUX PEAKIU, U3rOTaBIUBATh MOJEIIM MOJEKYJ OPraHUYECKUX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABINBATH MPUHAICKHOCTh H3yUYEHHBIX OPTaHUYECKHIX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/TpyIle COeInHEHUN
(YrieBomopobl, KHCIOPOA M a30TCOAEpXkalllue€ COENMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHMS), JaBaThb UM Ha3BaHUs M0 cucreMaTndeckod HoMeHkiatype (IUPAC), a taxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHUYECKHUX BEIIECTB (ITUJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJMKONb, TJIHMLEPUH, (eHoN, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHSI OINpPEAENATh BHJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeiecTB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IPEICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BELLECTB
(MeTan, 2TaH, STHWJCH, MPOMWIEH, ameTwieH, Oyramuen-1,3, merunOyragueH-1,3, OeH3zon,
METaHOJ, 3TaHOJ, ATUIICHTIIUKOIb, TIUIEPUH, (EHOJ, aleTalbIeIu/l, MypaBbHHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0103a, aMHUHOYKCYCHas KHCIOTa), WUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaThb MCTOUYHUKH YIIEBOJAOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPepabOTKH M MPAKTUYECKOE NMPUMEHEHHE
IPOJIYKTOB MEPEPadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXO/HBIX BEILIECTB I IPOJYKTOB PEAKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XWUMHUU IIPU M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUUN
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS ISl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYyalHsIX, CBSI3aHHbIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIITOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBINOJHATh XUMHYECKUN JKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYUYEHHUE ITUICHA U U3YUYEHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIINU OPIraHNYECKUX BEIIECTB, I€HATYypaLus OSJIKOB ITpHU HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBHH C MTPAaBUJIAMU TEXHUKHU 0€30MaCHOCTH MPH 00paIlieHuu
C BeLIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBaHHEM, MPEACTABIATh PE3yIbTaThl XHUMHUYECKOTO
JKCIEepUMEHTa B (OpPME 3alUCH YPABHEHUH COOTBETCTBYIOIIMX peakiuidl U (OpMyIHpPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nHdopmanuu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOTro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHHS CBOEro 370pOBbsS U
OKpYy XaroIie MpUpPOJHOIN cpenbl, 0OCO3HaBaTh OMACHOCTh BO3JAECMCTBHS Ha >KUBBIE OPTaHU3MBbI
onpeAeNéHHBIX OpPraHMYeCKUX BELIECTB, MOHMMas cmbica mnokaszatens [I/JIK, moscHsaTh Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUIA,

JUTSL CTICTIBIX M CTA00BUISIINX O0YYAIOIIMXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3HaueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[TpenMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeoOpraHuyecKkas XuMus» OTpaxaroT:

c(OpMUPOBAHHOCTH MPECTABICHUN: O XUMHUUECKOH COCTABISIOIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs peIieHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
IPUPOIHOI cpere;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH 3JIEMEHT, aTOM, H30TOT, S-, P-, d- AIEKTPOHHBIC OPOUTATIN ATOMOB, MOH,
MOJIEKyJ1a, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBQJICHTHAs, WOHHAsA, MeETAJNIMYecKas, BOJOpOJHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XMMHUYECKHX  peakluid, pacTBOp, DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, ICKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKON peakliy, XMMUYECKOe PABHOBECHUE); TCOPUU U 3aKOHBI (TEOPHSI DJIIEKTPOIUTUIECKON
nuccouuanuu, nepuoanyeckuit 3akod J[. M. MenaeneeBa, 3aKOH COXpaHEHUS! MacChl BEIIECTB,
3aKOH COXPAaHEHHUS U TPEBPAIICHUS DHEPTUU NPH XUMHUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEKAIIUe B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HCMOJIh30BAaHUHM BAKHEHIIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTepPHbIC MPU3HAKK MOHSATUH, YCTaHABIMBATh
UX B3aUMOCBS3b, WCIOIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX MPEBPALLCHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY JJIsi COCTABJICHHS
dbopMyn BEHIECTB W YypaBHEHUN XMMHYECKUX PpEAKIMi, CHUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHajbHBIE Ha3BaHHs OTIEIbHBIX HEOPTraHMYECKHX BeIIECTB (YrapHbId Tas,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHasi U3BECTh, HETalm€Has W3BECTh, NUTHEBAs COJa, MUPUT U
ApyTHe);

c(hopMUPOBAHHOCTh YMEHUM OMPEACIIATh BAJICHTHOCTD U CTETIEHh OKUCJICHHS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOIO
BeIleCTBAa (aTOMHAs, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPTAaHUYECKUX COCTMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpYyIIe COeNMHEHUH (TIPOCThIE BEIIeCTBA — METAIUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TMepuoandeckoro 3akona [J[. .
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINM;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XUMHUECKUX 31eMeHTOB /1. 1.
MenneneeBa, HCIONB3YS MOHATHUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPreTHUYECKHUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTeprU30BaTh (OMUCHIBATh) OOIINE XMMUYECKHE CBOWCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSI3M MEXJy HEOPIraHMYECKHMMH BEIIECTBAMU C IOMOILBI) YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKHUX PEAKIUK;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIUIOBOMY 3(ddexTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS peakUUi pa3Iu4HbIX THIIOB, IOJHbIE
U COKpAalEHHbIE YPAaBHEHUS peaklUii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTePU30BaTh XUMUYECKHUE MPOIIECCHI, JIeKaIIIe B OCHOBE
IPOMBIIIJIEHHOTO TOJIy4€HUS CEPHOW KHUCIIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U OKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILECTBA B pAacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY OJTHOTO M3 yYacTBYIOIIMX B pEaKIMM BEIECTB, TEIUIOBOro 3(dexra peakin Ha OCHOBE
3aKOHOB COXPaHEHUsI MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUSI SHEPTHH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUJIa MOJB30BAHUS XUMUYECKON MOCYI0U U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalld3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCATbHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIMH, peaklMd MOHHOTO OOMEHa, KaueCTBEHHBIC peakluu Ha
cynb(dar-, kKapOOHAT- U XIJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3amau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU
0e30MacHOCTH MpU 00paIIeHNH C BEIECTBAMH U JIa0OpaTOPHBIM 000pYyI0BaHUEM, MPECTABIATD
pe3yNbTaThl XUMHUYECKOTO JKCIEpPUMEHTa B (hopMe 3amucH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuit 1 GopMyITUPOBATH BBIBOJBI HA OCHOBE ITHUX PE3YJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4aeMYI0 U3 pa3HbIX HICTOYHUKOB (CpeIcTBa MaCCOBOM KOMMYHUKALMK, IHTEpHET U APYrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/EHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpPY’KaIOIIEeW MPUPOIHON Cpelbl, OCO3HABATh ONACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBbI
onpeeIEHHBIX BEIIECTB, MOHUMAast cMbICT mokasarens [1JIK, moscHATh Ha mpumepax CrocoObl
YMEHBIIEHUS U MIPEAOTBPAIIECHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUIA;

JUTSI CTICTIBIX M CTA00BUISIINX O0YYAIOMINXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 11st 3anucy XuMu4eckux GopMyI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/t Konrpoabsneie IIpakTuuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbl pecypenI
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYECKOM XMMUM
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOEHHS OPTraHUYECKUX COEIMHEHUN A. 3
M. byrneposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasnl
2.1 [IpenenbHble YrIeBOAOPOABI — aJKAHbI 2
7 HenpenenbHbie yriieBOIOPOIBI: AIKEHBI, 6 |
AJIKaJIMEHBbI, ATKUHBI
23 ApoMaTu4ecKue yriieBoA0pOIbI 2
54 [IpupoaHbIe ICTOYHUKH YTIIEBOJIOPOIOB U 3 |
uX nepepadoTka
Hroro no pazneny 13
Paznea 3. Kuciiopoacoaep:kamue opranu4yeckue coeJHHeHUs
3.1 Cnuptsl. ©enon 3
39 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 |
CrnosxHble 3(upsI
33 YraeBobl 3 2

Hroro no pazneny 13




Pasznen 4. A30Tc0uepmamne OpPraHn4eCcKue COCINHECHUs

4.1 AMuHBI. AMUHOKHCIIOTBL. benku 3
Hroro no pazaeny 3
Pa3znea 5. BbicokoMOJIEKYJISIPHBbIE COEINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIECTB
1.3 XUMUYECKUE Peakiuu 6 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 Metanst
2.2 Hewmeramibl 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX )
' BEIIECTB
Hroro no pazaeny 17
Pa3zpnen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2







IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmet opranuyeckoil XuMuu, e€
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

Teopust CTpoeHU OPraHUuYECKUX
coenunenniit A. M. bytneposa, eé
OCHOBHBIC TTOJIOKECHUS

[IpencraBnenue o knaccuukanum
opranudeckux Bemniects. Homenkmarypa
(cucremaTuyeckas) U TPUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHUU P

Meran u 3TaH — npocTenime
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA
DTUJIEH U TPOINUIIEH — MpOCTeHIIne
MPEACTAaBUTENH AIKEHOB

IIpakTruyeckas padora Ne 1. «Ilomyuenue
STWIEHA U U3yUYEHUE €TO0 CBOMCTBY

Ankanuensl. byranuen-1,3 u
MetunOyTanueH-1,3. [lonyuyenue
CHHTETUYECKOr0 Kay4uyKa U PE3UHBI




AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKUI PSII.

10 N
AneTnieH — npocTenmmn
IIPEICTaBUTEND aJIKHHOB

1 Brluncienus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHOB

13 I'enernyeckas CBSA3b yIII€BOJOPOAOB,
IIPUHAIEKALUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIe HCTOYHUKH YIJIEBOAOPOJIOB:

14 MPUPOJIHBIN ra3 U MOIMyTHHIE He(TIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu
[IpupoaHbIe HCTOYHUKH YIJIEBOAOPOJOB:

15 MPUPOJIHBIN ra3 U MOIMyTHHIE He(TIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIEeBOIOPOIBDY

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBA3b

13 MHoOroaTroMHbl€ CIUPTHI: TUIICHTIIUKOJIb
U TIULEPUH
DeHOI: CTPOCHUE MOJIEKYIIBI,

19 ¢busnyeckre 1 XUMHYECKHE CBOMCTRA,
MIpUMEHEHNE

20 Anbnerusisl: GopMaNbIeTUa U

alcTaabACTUa. AI_ICTOH




21

OHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHAsI

22

23

24

[Tpaktuyeckas padora Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KHCIOTBD»
CreapuHOBas ¥ OJIENHOBAsA KUCIIOTHI, KaK
IIPEJCTaBUTEIIN BBICIIMX KapOOHOBBIX
KHUCIIOT

Mpg11a KaK COJIM BBICIINX Kap6OHOBI)IX
KHCJIOT, UX MOIOIICC HeﬁCTBHe

25

CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX

3¢upoB

26

27

JKupbl: ruapon3, MpUMEHEHHUE,
OuoJIOrNYecKast poJib KHUPOB

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baknelimue nmpencTaBUTENN: IIOKO34,
¢bpykTo3a, caxapo3a

28

Kpaxman u nemironosa kak npupoHbie
MOJINMEPBI

29

KontponbHas padota mo pasaeny
«Kucnopoaconepskariye opraHn4eckue
coenuneHus»/ Beepoccuiickas
IpoBepoyHas pabora

30

31

OO01mmas xapakTepucTuKa
a30TCOJCPKAIIUX OPTAaHUICCKUX
coenuHeHuit / Beepoccuiickas
IpoBepoyHas pabora

AMUWHBI: METHJIAMWH M aHUJIUH




AMWHOKHCIIOTHI KaKk aM(pOTepHBIC
OPraHU4YEeCKHUE COCTUHEHUS, UX

32 ononornyeckoe 3Hauenue. [lenrunsl.

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS

OCHOBHBIE TTOHSITUS XUMHHU

33 BBICOKOMOJIEKYJIAPHBIX COCTUHEHUH !
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH. 1
[InacTmaccel, Kay4yKH, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DINIeKTpOHHAass KOHPUTYpaIus aTOMOB

KoaunuyecTBO 4acosB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX 3J1eMeHTOB []. 1.
Memnzeneesa, MX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHMHYECKHUX JIEMEHTOB M UX COCIMHEHUN
110 TpyIIaM U rnepuojam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.. MeHaeneeBa
B Pa3BUTHU HayKHU

Ctpoenue BemecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBSI3U. BogopoaHas cBsA3b

BaneHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenenb okucnenusd. Bemiectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.

WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIIeCTBa B paCTBOpE




Knaccudukanus 1 HoMeHKIaTypa
HEOPTaHUYECKHX COCAUHCHUIH.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMU4ecKknux peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCcChl BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XMMHYECKHUX PEaKLMIX

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «BnusHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DJIEKTPOJIMTHYECKAS JUCCOIHALIMS.
[Tonsitre o BogopoaHoM nokasarene (pH)
pactBopa. Peakiiu noHHOro 0OMeHa.
I'maponns oprannvecKkux u
HEOPTraHWYECKUX BEIIECTB
OKHCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC
peaxiuu. [lonsaTue 06 >nexkTponause
pacIIaBoOB ¥ PacTBOPOB COJICH

KonrtponsHas pabota no pazaeny
«Teopernyeckne OCHOBBI XUMHM»

14

Mertamisl, X MOJOKESHUE B
[Tepunonnueckoi cucTeMe XUMHUYIECKUX
anemenToB 1. . Menaeneesa u
0COOCHHOCTH CTpOeHUs aToMOB. O01IHe
dbuznyecKre CBOMCTBa METAIIIOB




15

CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUH METaIOB

16

17

18

XUMHYECKHE CBOMCTBA BaKHEUIITNX
METaJUIOB (HATPHH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COCAMHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHyecKre CBOMCTBA IIMHKA, JKeJIe3a H UX
COCIMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Mertamib»"

20

21

22

Hewmeraiibl, uX mojio)KeHUE B
Ilepronnueckoit cucreMe XUMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriepoia)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
HUX COeJUHEHUU

23

XuMHu4ecKkue CBOMCTBa a3ota, ochopa u
MX COEAMHEHHI

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
1 UX COEeTMHEHUH

[IpumeHeHne BaXXHEUIINX HEMETAIIOB U UX
COE€IUHEHMI




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTamnabery. BerauciaeHus mo
YpaBHEHUSAM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKHE PACUETHI

27

[Ipaktuueckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
"Hemeramist"»

28

29

30

KonTtponbHas pabora mo Temam
«Metamey n «HemeTamisn

HeOpI‘aHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4cCKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB

31

Poab xumuu B o0ecrieueHuun
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

32

[IpencraBienust 06 0OIMMX HAYIHBIX
anHanax HpOMBIIHJIeHHOFO HOJ'Iy‘-IGHI/ISI
Ba)KHEHIIINX BEIIECTB

33
34

Yenosek B MHPE BEHICCTB U MaTCpHUAIOB

XuMus U 30pPOBLC UCJIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34







MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NMpoBepPsIEeMOro
pe3yJbTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIM
00pa30oBaTeJILHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUH

1.1

CdopMupoBaHHOCTH MPEACTABICHUN O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHHU B MO3HAHUU
ABIIGHUN MPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU s
peIICHUsT TPAKTHYECKUX 33a4 U DSKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

1.2

Brnanenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraroIie MMOHSATHUS (Monekymna, BaJICHTHOCTD,
AJIEKTPOOTPHUIATENILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHAs Macca, MOJIAPHBIA OO0BEM, YTICPOJHBIN CKEIET,
(GyHKIMOHANbHAA ~ TpyMma, paaukais,  H30MEpHusi, H30MEpHI,
TOMOJIOTUYECKUM psAll, TOMOJIOTH, YIJIEBOJOPOAbL, KHCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUs, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrneBoapl, KHUpbI, OEITKHN), MOHOMED, TIOJTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHUYECKOTO CTPOEHHsI opraHudeckux BemiectB A.M. bytineposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYEHHH U O€30macHOM
WCIIOJIb30BAHUM BAXXHEUIIUX HEOPraHUYECKHMX U OPTaHMYeCKHX

BCIICCTB B 6BITy u HpaKTI/I‘{eCKOﬁ ACATCIIbHOCTH YCJIOBCKA

1.3

1.4

CdopMUpoBaHHOCTh YMEHHUU BBISBISITH XapaKTepHbIE NPU3HAKU
MOHATUM,  YCTAHaBIMBAThb WX  B3aUMOCBA3b,  KCIIOJIB30BATh
COOTBETCTBYIOIUE IOHATUA IIPU OIMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHUYECKUX COSTMHEHUIN

c(OpMHUPOBAHHOCTh YMEHUH UCMOIb30BaTh XUMUYECKYIO CUMBOJIHMKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaléHHON) (opMyJ OpPraHMYECKUX BEIIECTB U ypaBHEHUH
XUMUYECKUX  pPEAKUUW,  U3rOTaBIMBAaTh  MOJAEIHA  MOJEKYJ
OPraHWYECKHX BEIIECTB I WUIIOCTPAUUA HMX XHMHYECKOrO |

MIPOCTPAHCTBEHHOTO CTPOCHHUS




1.5

ChopMupoBaHHOCT, YMEHHMH YCTaHABIUBATh MPHUHAIIC)KHOCTD
W3YYEHHBIX OPraHUMYECKHMX BEIIECTB 10 MX COCTAaBYy M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpymnmne) CcoeAuMHEeHHH (yTIeBOIOPObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHsI, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS), JaBaTb UM Ha3BaHMUS 10 CUCTEMATUUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONMPEACTATH BUIBI XUMHUYECKON CBS3H B

OpPraHMYECKUX COSAUHEHUSIX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupoBaHHOCTH YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpOeHHS opraHndeckux pemiectB A.M. byTiepoBa st 00bsicCHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT HMX COCTaBa U CTPOCHMUS; 3aKOH

COXPAaHCHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJICKYJI?IPHI)IG COCAMHCHUA

ChopMupoBaHHOCTH YMEHHI NPHBOIAWTH TPHUBHUAIBHBIC Ha3BaHUS
OTJICIbHBIX OPraHMYECKUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIHLEPUH, (eHon, dopManbiaerus, auneTaibleru,
MypaBbHHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAs KHUCIOTA,
CTeapuHOBasl KUCIIOTa, IJI0K03a, (PYKTO3a, Kpaxmaj, LEeJUII0JI03a,

[JIMLIKH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE,
bu3HYeCKne W XUMUYECKHE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIAcCOB OPraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyTtanueH-1,3, metunOyraauen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIIb, TIUIEPHH, (DEHOJ, alleTalbJACTH/I,
MypaBbUHAs W YKCYCHasl KHCJOTHI, TJIFOKO3a, KpaxMmal, IeJUTI0I03a,

AMHUHOYKCYCHAad KI/ICJ'IOTa)

23

ChopMHPOBAaHHOCTh YMEHHS HILTIOCTPUPOBATh T€HETUUYECKYIO CBS3b
MEXJy TUIOWYHBIMUA MPEACTABUTEISIMU  PA3JIUYHBIX  KIJIACCOB
OPraHNYEeCKHUX BEILIECTB ypaBHEHUSMH COOTBETCTBYIOIIHNX

XUMUYECKHUX PEAKIIUNA C UCTIOTH30BAHUEM CTPYKTYPHBIX (POPMYIT

24

CopMupoBaHHOCTH ~ YMEHHUSI  XapaKTepu3oBaTh  HCTOYHHUKH
YTJIEBOIOPOAHOTO CHIPbs (HEPTh, MPUPOAHBIN Ta3, YToyb), CHOCOObI
UX TepepaboTKM W MPAaKTUYECKOe MPHUMEHEHHE IPOIYKTOB

nepepadoTKu

XUMHS U )KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO IMO3HAHUS, UCIOIb3YEMBIX B XUMUU
OpU W3YYCHUU BEIICCTB M XHMHUYECKHX SBJICHUU (HaOIIONIEHHE,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HUCIOJIbH30BATh
CUCTEMHBIC XUMHUYCCKHE 3HAaHUS I TPUHATHS pENICHUNH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMH H UX

IIPUMEHCHUEM

3.2

33

CdopMupoBaHHOCTh yMEHHW COONIOAATH MpPAaBHIA IOJTH30BAHUS
XUMHYECKOH TOCYIOW M Ja00paTOpPHBIM O0OPYAOBAaHHEM, a TaKKe
npaBuiIa OOpPAIICHUS C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIHSIMA

11O BBIIIOJIHCHUIO ﬂa60paT0pme XUMHNYECKHUX OIIBITOB

CdopMUpOBaHHOCTH ~ YMEHHMW  IUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (MPEBpAIICHUS OPraHUYECKUX BEIICCTB
IpU HArpeBaHUU, MOJyYEHUE STUIEHA M H3YyYEHHE €ro CBOIICTB,
KAueCTBEHHBIE PEAaKIUUd OPraHMYECKUX BEIIECTB, JE€HATypalus
OEJIKOB TP HarpeBaHUM, IIBETHBIC PEAKIIUU OEIKOB) B COOTBETCTBUU
C TIpaBHJIaMU TEXHUKH OC30TIACHOCTH IPU OOPAIIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM O0OOPYJOBaHHMEM; IMPEACTABIATh PE3yJIbTAThI
XUMHYECKOTO JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U (GOpMyIUPOBATh BHIBOJBI Ha OCHOBE

9TUX PE3YyJIbTATOB

3.4

3.5

CdopmMupoBaHHOCTb ~ YMEHUH  NPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJINYECTBA UCXOJAHOTO
BEIIECTBA WJIM TMPOJYKTa PEeaKIMM MO0 H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB MU MPOTYKTOB PEaKIUH)
ChopMupOBaHHOCTP ~ YMEHUH  KpPUTUYECKM  aHAJIM3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOITy4aeMyl M3 pa3HbIX HUCTOYHUKOB

(cpenctBa MaccoBoii nH(popmaluu, cetb IHTepHET u Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHHMI COOJIOIAaTh TpaBUiIa SKOJOTUYECKH
1eJ1eco00pa3HOro MOBEACHUSI B OBITY M TPYJIOBOM NEATENHHOCTH B
HENIIX COXPAHEHHUS CBOETO 3/J0POBbS M OKPYXAIOLIEH MPHPOIHON
Cpeflbl, OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
onpeaeNEHHBIX OPTaHNYECKUX BEIIECTB, IOHUMAas CMBICII [TOKa3aTems
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllUM), TIOSICHATH Ha
IpUMepax CrocoObl YMEHBIIECHHUSI M MPEAOTBPALICHUs UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3m 4CJIOBCKaA

11 KUIIACC




Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

1.3

Bnanenune cucremMol XMMHYECKMX 3HAHUM, KOTOpas BKIIFOYAECT:
OCHOBOTOJIATAIOIINE  TOHATUA  (XMMHUYECKUH  DJIEMEHT, aTOM,
AJNIEKTpOHHAs 000JI0YKa aroma, S-, p-, d-dJIEKTPOHHBIC OpOUTAIH
aTOMOB, HWOH, MOJIEKYJIA, BaJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTD,
CTENEHb OKHUCJIEHMUS, XMMHYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJIAPHBIA O00BEM, KpHUCTALUIMYECKAss PEHIETKA, THUITBI XHMHUYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHIOTEPMHUYECKHUE, PEAKITUH HOHHOTO 00MEHa), pacTBOP, JICKTPOIIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAss JTUCCOLMALMSA, OKHUCIUTEND,
BOCCTAHOBUTEJb, CKOPOCTh XHMHYECKOM peaklnHh, XHMHYECKOE
paBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHS AJIEKTPOJUTHYCCKOM
nuccormanuu, Ilepmonnueckuit 3akon J[.M. MengeneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMHH,
(hakTONMOTHMUECKUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30ITaCHOM UCIOJIb30BAaHUN BOKHEHIIIMX HEOPraHUYECKUX BEIIECTB B

OBITY M IIPAKTUYECKON JEATEIbHOCTH YEI0BEKa

ChopmupoBaHHOCTE YMEHUI BBISBISATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBSI3b W3YUYEHHBIX TOHATHH, MPUMEHSITH COOTBETCTBYIOIINE
TOHSATUSA TPU OINKUCAHUM CTPOCHUS M CBOMCTB HEOPTaHWYECKUX
BEILIECTB U MX MPEBpAIICHUH; BBIBIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABIECHUSMHU JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Brnanenve OCHOBHBIMH METOJaMU HAyYHOTO TO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUM (HAONIOJeHUEe, HW3MEpPEHHe, HKCIIEPUMEHT,

MOIIeJ'II/IpOBaHI/IC)

1.4

ChopMupoBaHHOCTh YMEHHMM ONPENENATh BaJE€HTHOCTh U CTENEHb
OKHCIICHUS XMUMHUYECKUX OJJIEMEHTOB B COCAUHEHUSAX Pa3JIMYHOrO
cocTaBa, BHJ XUMHYECKOW CBsi3M  (KOBaJIeHTHas, WOHHAasi,
MeTalJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOM
PEIETKH KOHKPETHOIO BEIIeCTBa (aTOMHasi, MOJIEKYJISIpHAsl, HOHHAS,

MeTaJuIn4yecKas)

1.5

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ OIPCACIIATL XapaKTCP CPpCAbl B BOAHBIX

pacTBOpax HCOPraHNICCKUX COE€IUHEHUI




1.6

1.7

ChopMupOBaHHOCTH YMEHHS  KIacCU(DUUIUPOBATh XHUMHUYECKHE
peakuuy 1o pa3IMYHbIM IPU3HAKaM (YUCILY ¥ COCTaBy pearupyromux
BEIIECTB, TEIIOBOMY 3((}eKTy peakuuu, H3MEHEHHUIO CTeleHen
OKHCIICHMS. ~ DJIEMEHTOB,  OOpaTUMOCTH  PEaKLMH,  YYacCTHIO

KaTaJnu3aTopa)

ChopMUpOBaHHOCTb YMEHUH COCTABIATh YPAaBHEHUS peaKIUi
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILIEHHBIC YPAaBHEHUS DPEaKLUN
MOHHOIO0 OOMEHa, YYUThIBas YCJIOBMsSI, IPU KOTOPBIX 3TH PEAKLMU

HUIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxuu,
MIOATBEP K IAOIIUE KayeCTBEHHbIN COCTaB Pa3IUYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BEIIECTB

1.9

CpopMUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca dTHX peaKI_[I/Iﬁ

1.10

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTHU

XUMHYECKON peakinu OT pa3jndHbIX (haKTOpPOB

ChopmupoBaHHOCTE YMEHUN OOBSCHATH XapakTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEIIIHETO BO3ACHCTBUS

(npunnun Jle HlaTtense)
OO6m1ast 1 HeOpraHu4vecKask XUMHs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIch I[leproguueckoro
3akona .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CHCTEMaTU3UPYIOILYI0, OOBSICHUTEIBHYI0 W  NPOTHOCTHYECKYIO
byHKIIUN

ChopMupoBaHHOCTb ~ YMEHMH  XapaKTepHU30BaThb  DJIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJIEMEHTOB 1-4 mepuonos
[lepmonnueckoir  cucreMbl  XMUMH4YeCKuUX  anemeHTtoB .M.
MeHieneeBa, UCIIONIB3Ys MOHITHUSA «S-, P-, d-DTIEKTPOHHbBIE OPOUTAIIN,
«9HEPreTUYecKre YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAVHEHUH IO IEPUOJaM U
rpynmaMm Ilepuogudeckoil cucteMbl XMMHYECKUX 3yeMeHToB J[.M.

Menneneena
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CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBaTh) OOIIKE
XMMHYECKHE CBOMICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATH CYIIICCTBOBAHUEC T€HETUYECKOM CBA3U MCKIAY




HCOPraHN4CCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTAaHABIMBATh MPUHAICHKHOCTD
HEOpPraHMYECKUX BEIIECTB 10 MX COCTABY K OMNPEIECIEHHOMY KJacCy
(rpymre) coenquHeHu (IPOCThIe BEIIeCTBa — METAUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIeHUS (OPMYJT BEUIECTB W YPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckyto HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKHCIBIA ra3, aMMuUak, raméHas M3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPyTHE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB Pa3IMYHBIX
KJIACCOB, MTOJTBEPKIaTh CYIICCTBOBAHUE TCHETUYCCKOU CBSI3U MEKITY
HEOPraHWYECKUMHU  BEIIECTBAMH C  IOMONIIBK  ypaBHEHHUH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHHﬁ

ChopMUpOBaHHOCTb ~ YMEHMHM  IUIAHUPOBaTb M BBINOJHSATH
XUMHAYECKHH SKCIEPUMEHT (pa3iioKeHUE TEepOKCHIa BOJAOpOJa B
MPHUCYTCTBUH KaTaIN3aTopa, ONpeIesIeHIE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HMHJUKATOPA, BIUSHHE Pa3IHUHBIX
(akTOpOB Ha CKOPOCTb XUMHUECKOW pEaKIUH, PeaKIMH HOHHOTO
oOMeHa, KaueCTBEHHbIE peaKIMM Ha cysbdar-, KapOoHAT- U XJIOPUI-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHUE DKCIIEPUMEHTAFHBIX 3a/1a4
o reMaM «MeTasuib» U «HemeTransb») B COOTBETCTBUH C IIPAaBUIIaAMHU
TEXHUKH O€30MacCHOCTH IpH OOpalleHHH C BeleCTBAMU MU
a0OpaTOpHBIM  00OpPYNOBAaHHMEM;  TPEACTABIATH  PE3YyJIbTATHI
XAMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHHUI
COOTBETCTBYIOIUX peakuuil U (OpMyIHPOBATH BHIBOJBI HA OCHOBE

OTUX PC3YJIbTATOB

CchopMupoBaHHOCTH yMEHUH COOMIOAATH MpaBWiIa IOJb30BAHUS
XUMHUYECKON TOCYION M J1Ta0OpaTOPHBIM 00OPYTOBAHUEM, a TaKKE
MpaBHJIa OOpAaIEHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSIMHU

110 BBIITOJTHCHHUIO J'Ia60paTOpHI)IX XUMHNYECKHUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHMM  XapakTEpPU30BaTh  XHUMHUYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBILLIEHHOTO MOJIYYEHHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKX¢C C(I)OpMHpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00




OGH_II/IX Hay4YHbIX TIpUHOUIIAX W  OKOJOTMYCCKHUX HpOGHGMaX

XUMHYCCKOI'O IMTPOMU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopmMupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XHUMHHM B TO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhI
JUYHOCTH, €€ (YHKIMOHATBHOW TIPaMOTHOCTH, HEOOXOJUMOW IS
pelIeHUs TPAKTHYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOJHON cpesie

ChopmupoBaHHOCTE ~ YMEHHUU KPUTUYECKH  aHAJIU3UPOBATh
XUMHAYECKYI0 HH()OPMAIUIO, MOTyYyaeMyl0 M3 Pa3HBIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHUKaIUU, ceTb IHTEpHET U ApyTrue)

ChopMupoBaHHOCTb yMEHHUH coOOMIOaTh MpaBUIa 3KOJOTMYECKH
1eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYJIOBOH JAEATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbs M OKPY’KAIOIIEW NPHUPOJHOU
Cpelsl

Oco3HaBaThb ONACHOCTb BO3JEHUCTBUS Ha JKUBBIE OPIraHU3MBI
ONpEACHEHHBIX BEIECTB, MOHMMAas cwmblcn nokaszarens [IJIK,
IMOSICHATH Ha ITpUMEpax CIOCOOBI YMCEHBIICHHUA U IMPEAOTBPAIICHUA UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHuv3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOJAUTH  BBIYUCICHHS  C
WCTIOJIH30BAHNUEM TIOHSTHS «MAaccoBasi JIOJISl BEUIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHYECKHX PEaKIMIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wid 00BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEaKIMH BEMICCTB,
TerI0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MaCChl

BCILICCTB, ITPEBPAILICHUA U COXPAaHCHUA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon
1

1.1

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA
TeOpeTI/I‘l€CKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU
Hpez[MeT OpFaHI/I‘ICCKOﬁ XUMHUU: €€ BO3HHUKHOBCHHEC, Pa3sBUTUC U 3HAYCHUC B

IMOJIYUYCHHUH HOBBIX BCHICCTB M MATCPUAJIOB. Teopml CTPOCHUA OPTraHUYCCKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

1.2

CtpykrypHble (OpPMYJIBl OpPraHWYECKHX BEMIECTB. l'OMoorus, wuzomepus.
XHAMHYECKas CBSI3b B OPraHWYECKHX COCAUHEHUSX — OJMHApHBIC U KPAaTHBIC

CBA3U. HpeI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

1.3

Homenkiiatypa oprannueckux CoeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHbBIE

Ha3BaHUS Ba)KHEHIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHu4YCCKUX BCHICCTB

2.1

YrieBogopo bl

AJIKaHBI: COCTaB MU CTPOCHHUE, TOMOJIOTMYECKHMU psa. MeraH u 3TaH —
MPOCTEHIINE MPEACTABUTENH alKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakiuu 3aMelleHuss W TOPEHHSs), HAXOXKJICHHWE B TPHUPOJE, IMOTyYEeHUE U

IIPUMEHEHHE

2.2
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AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUU Psll. DTHIEH W MPOMUIIEH —
MPOCTEHIINE MPEACTABUTENHN alKeHOB: (DU3MYECKHEe U XUMHUYECKHE CBOWCTBA
(peakuuu THUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUIpATAllUM, OKHUCICHUS U
MOJIMMEPU3AITNH ), TIOTyUYECHUE U IPUMEHEHNE

Anxaguensl: Oytamuen-1,3 u metunOyrtaaueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakiust moimMepusaiun). [loydeHne CHHTETHYECKOTO

Kay4dyKa U PE3UHBI

24

2.5

AJKHWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUN psill. ALICTUIICH —
MPOCTEUININIA TIPEICTABUTENIb AJIKHHOB: COCTaB, CTpPOCHHE, (U3MYECKUE U
XUMUYECKHE  CBOMCTBAa  (peakuuu  THAPUPOBAHUS, TaJOT€HUPOBAHUS,

rUapaTalyy, TOpeHus ), IoayueHHe U MpUMEeHEeHNe

Apensl. beHson: coctaB, cTpoeHue, (U3HUECKHEe W XMMHUYECKHE CBOMCTBa
(peakuuy TaJOreHUPOBAHUS U HUTPOBAHMS), TOIYYEHHE U IPHUMEHEHHUE.
Tomyon: cocraB, cTpoeHHe, (PU3NYECKHE W XMUMHYECKHE CBOWCTBA (pEaKIuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MONyuYeHUE U TMpUMEHeHUe. TOKCHYHOCTH
apeHoB. ['eHeTnueckas CBSI3b MEXKIY YII€BOAOPOAAMH, MPUHALICKAIUMU K

Pa3IMYHBIM Ki1acCcaM




2.6

3.1

3.2
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IIpuponHble HMCTOYHUKM yriIeBOAOPOAOB. IIpuponmHBII ra3 M IOIyTHBIE
HedTsHbIe Ta3pl. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEeKHUHI (TEepMHUYECKUI, KaTanuTudeckuil), muposus. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILICHHOCTH U B ObITY. KaMeHHBbIi

yTOJIb U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON MW 3ITAaHOI: CTPOCHUE,
¢du3nuecKkue U XUMUYECKHE CBOWCTBA (pEaklMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPO/IaMU, TOpPEHHUE), MpUMEeHeHHe. BoaoponHble CBSI3U MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIA Ha OPraHU3M YeJIOBEKa.
MHoOroaroMHble CIIUPTHI. DTUIICHTJIUKOIIb U TIHUIEPUH: CTPOCHHE, (PU3UUECKUE
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakiisi Ha MHOTOATOMHbIE CHHUPTHI). [leiicTBHe HAa OpraHu3M

yenoBeka. [IpuMeHeHne ririepruHa U STHIICHTITUKOISA

@deHol: CTpOeHHE MOJIEKYJbl, (u3uveckre ¥ XHUMHYECKHE CBOWCTBA.
Tokcuunocth penoina. [Ipumenenue dhenomna

Anpaeruipl ¥ KeToHbl. DopMabIeTy, aleTadbAeTu/l; CTPOCHHE, (PU3UIECKUE
M XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE
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3.5

OAHOOCHOBHBIE MpeJeNibHbIE KapOOHOBBIE KUCIOThl. MypaBbUHAsI U YKCYCHast
KHCIIOTBI: CTpO€Hue, (pu3nueckue U XMMHUYECKHUe CBOMCTBa (CBOICTBa, oOmiue
JUI Kjacca KHMCJIOT, peakuus 3TepuduKanuu), MOJIydeHHe U MIpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs! KUCJIOTHI KaK MPEICTABUTEIH BBICIINX KapOOHOBBIX

KHCIIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEe AeCcTBHE
CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonornyeckas ponib

KUPOB

3.6

VYrneBoabl: cocTaB, KjIacCU(PUKALUSA yIIeBOI0B (MOHO-, JU- M MOJIMCAXapUabI).
I'moko3a — mpocTedmmii MOHOCaXapHul: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
¢usnyeckue M XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE C THIPOKCHAOM
meau(Il), oxucnenme ammuayHeIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bI), HAX0XKJIEHUE B IPHUPOJIe, TPUMEHEHHE,
6uosornueckas posib. PorocunTe3. PpyKTO3a Kak U30Mep IIoKo3bl. Kpaxman
U LEJUII0J103a KaK NpUpoaHble oaumepbl. CTpoeHHe Kpaxmalla U LEUII0JI03bI.
dusnyueckue W XUMHUYECKHE CBOMCTBAa Kpaxmamia (THAPOJN3, KadeCTBEHHas

peaKIus C HOJIOM)

A3oTcoiepikalie OpraHn4eckie CoeIMHEeHNs




4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHndyeckne coenuHeHus. Ou3nueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIOT (Ha MpUMeEpe IJIMIMHA). buomornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mpUpPOAHBIE BBICOKOMOJIEKYJIpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHYECKHE CBOICTBa OENKOB:

TUPOJIU3, ACHATYpallns, KaYeCTBEHHbIE peakluy Ha OeKu
BricokoMoneKysipHble COSAMHEHHUS

OcHOBHbIE TIOHSITUSI XMMHUHU BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEPU3ALUU,  CPEAHSS

MOJICKYJIsIpHad Macca. OcHoBHBIC MCTOAbI CHUHTC3a BBICOKOMOJICKYJIAPHBIX

COG,Z[I/IHGHHI;'I — NOJIMMCpU3alvg U IIOJIMKOHACHCAIIUS

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbI HM3YYCHUSA BCHICCTB HU HUX HpeBpaHICHHfII
O3HAaKOMJICHUEC C 06pa3uaMH nNpupoAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KayayKoB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U PE3UHbI

11 KUIIACC

Kon
1

IIpoBepsieMblii 3JIeMEHT COleP:KAHUS

TeopeTnueckre OCHOBBI XUMUHU

1.1

1.2

1.3

Xumudeckuit anemMeHT. AToM. Sapo aroma, H30TOMBL. DJIEKTPOHHAS 000JIOUKA.
DHepreTUYeCKre YpOBHH, MMOyPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-DIIEMEHTHI.
Oco0eHHOCTH pacnpeaeneHus JIEKTPOHOB MO0 OPOUTANISIM B aTOMaX JIEMEHTOB

MEPBLIX LIeTI:IpéX IEepruoaoB. aﬂeKTpOHHaH KOH(l)I/II‘ypaI_[I/ISI aTOMOB

Ilepnoanueckuii 3axkoH u llepuoanueckas cucreMa XMMHYECKHX DJIEMEHTOB
J .. Menneneea. CBsi3b nepuoaudeckoro 3akona u [lepuoanueckoii cucremsl
XUMHYeCKHX 351eMeHTOB J[.M1. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHYECKHUX JJIEMEHTOB U
0o0pa3yeMbIX UMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPyNIaM U TEepUOIaM.

3HauecHUE NEpUOANYICCKOr0 3aKOHA B PaA3BUTHU HAYKU

Crpoenue BemiecTBa. XHUMHUYECKas CBS3b. BHIBI XUMHUYECKOW CBS3HU
(koBajieHTHasl HETMOJSpPHAs W TOJsApHas, WOHHAs, MeTauueckas). HoHsr:
KaTHOHBI M aHUOHBL. MeXaHW3Mbl 00pa30BaHUS KOBAJICHTHOM XHUMHYECKOMN

cBsi3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). BomopoHas cBs3b

1.4

BanentHocTs. BHCKTPOOTPI/ILIB.TGHBHOCTB. CrelneHb OKUCICHUS

1.5

BemecrBa MOJICKYJISIDHOTI'O 1 HCMOJICKYJIAPHOI'O CTPOCHU . 3aKO0H ITOCTOSHCTBA

COCTaBa BellleCTBa. THIIBI KpUCTATNIMICCKUX pCI_HéTOK. 3aBUCHMOCTh CBOICTBA




BEIIECTB OT THUIA KPUCTAUIMUECKOW pemérku. lloHsatue o agucnepcHsIxX
cucreMax. VcTHHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBasi 10Ji1 BELIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOI U OpraHMYecKOil XUMHUU. 3aKOH COXPaHEHUsI MAaCChl BEILIECTB,

3aKOH COXpaHCHUA U NPCBPALICHUA SHCPIUU IMIPHU XUMHYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

OOpatumblie peakuuu. XuUMHUeckoe paBHoBecue. DaKTOpHI, BIUAIOIIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
OnexTponutrdeckast quccormanysa. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX DPACTBOPOB BEIIECTB: KHUCNAsA, HEUTpanbHas, IienodHas. Peakuuum

HOHHOTO OOMeHa

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKuu

2.1

Heopr AHNYCCKasaA XUMUs

Hewmetannsl. [Tonoxxenue HemeramioB B [lepuoanyeckoit cucteMe XUMHUIECKIX
snementoB J[.M. MenneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB. DHU3UYECKHE
CBOICTBa HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha IMpHUMEpEe KHCIOopoaa,

cepsl, hochopa u yriepoaa)

2.2

23

XUMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOre€HOB, CEphI, a30Ta,
dochopa, yriaepoga W KpEeMHHUs) M HUX  COCIMHEHMH  (OKCHIOB,
KHCIIOPOJCOACPKAIINX KHUCIOT, BOAOPOAHBIX coenuHeHuil). Ilpumenenue

BaKHEUIIIMX HEMETAIJIOB U UX COCAUHEHUI

Meramnel. [lonoxenue meramnoB B llepruoanueckor cUCTEME XUMHUUYECKUX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI04YEK
aTomMoB MeTasuioB. O01ue puznueckre cBoMcTBa MeTaIIOB. CIUTaBbl METAILIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHp}DKCHI/II\/'I METAJIJIOB
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2.5

XVUMHYECKHE CBOMCTBA BaXKHEHIIMX MeETAlIOB (HATpuM, Kajnuil, KaJbIuii,
MarHuii, aJlOMUHUH, IIUHK, XPOM, XKelle30, Mellb) U UX coeauHeHui. Obuue
crocoObl noy4YeHus MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE

I'eneTnyeckas CBsA3b HEOPraHUYECKUX BELIECTB, IPUHAUICKALUX K PA3ITUYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B 00ecne4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIIEBOM
0e30MacHOCTH, Pa3BUTHUU MEIUUUHBL. [IOHATHE 0 HAYYHBIX METOJIaX MO3HAHUS

B€IICCTB U XUMHNYCCKHX peaKHHI;'I

3.2

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HayYUYHBIX IMPUHIHUIIAX TPOMBIIIJICHHOT'O IMOJIYUCHUA
BaKHEHIIINX BCIICCTB. Yenosek B MHUPE BEIICCTB U MaTCpHaAIOB: BaKHEHIIIIE
CTPOUTCIIBHBIC MaTCpHrajibl, KOHCTPYKIIMOHHBLIC MaTCpHajbl, KPpaCcKHu, CTCKIIO,
KepaMuKa, MaTrcpualibl AJId 3JICKTPOHHUKH, HAHOMATCpPHUAJIbl, OPraHUYCCKUC U

MHUHEpaJIbHbIe YI00pEeHUs

3.3

Xumus u 3A0POBLC HYCJIOBCKA: IIpaBWJia HCIIOJIB30BaAHHA JICKAPCTBCHHBIX
npenaparoB, IIpaBujia 0€30IacCHOI0 MCIIOJIb30BAHUS IIpernapaToB OBITOBOM

XUMHU B HOBCCﬂHeBHOﬁ JKHU3HHU




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bu6nuoreka LIOK https://m.edsoo.ru




«COI''TACOBAHO»

3aM. qupekropa no YBP

«

»

20 ropma

JIner koppekTHPOBKH padoyeii NporpaMmbl

10 y4eOHOMY IpeAMETY B KJiacce
YUUTEIb
Ne | lata(sl) Jara(br) Tema (b1) | KomuuectBo [Ipuunna Cnoco0
I10 OCH. (baKTqucxoro JacoB KOPPCKTUPOBKH, | KOPPEKTUPOBKU
YPOKa | yorp
(0B) IPOBECHUS Ha JIAaHHYIO OCHOBaHUE
TeMY
o
OCH. 1o | JaHo
IUTaHy

KTII




