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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoii denepanumy, TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONM MPOTPAaMMBbI CPEAHEro 001Iero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIXx B DefepalbHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, ¢ yuérom KoHuenmuu mnpernogaBaHus
yueOHOoro mnpenMera «XuMHsS» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHbIE MPOrPAMMBI, H
OCHOBHBIX TOJNOKeHHW «CTparerum pasBUTHS BocOUTaHuA B Poccuiickon
®enepauun Ha nepuon 1o 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MoOAXO0/0OB K pa3paboTKe MporpamMmbl IO XUMHUHU, K OIPEAEICHUIO
oOwielt crpaTeruy 00y4YeHus, BOCIUTaHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHuenrtyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHUs, pe3ylbTaToOB OOyuYeHUss U TpeOOBAaHMW K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpLIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTCs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YeJioBeKa, a TakKKe DJKOJOTMYeCKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0POBBI0 M TPHUPOAHOW cpene. Peammsyercss XuMu4Yeckoe 0Opa3oBaHUE
oOydJaronmxcst Ha YpOBHE CPEHETO 001ero oOpa3oBaHUs CPEICTBAMH Y4E€OHOTO
npeaMera «XUMHUSD», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMmMe MO0 XMMHUHM C Y4YETOM CHEUM(PUKA HAyKHM XUMHUH, €€ 3HAUYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEPUAIbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
o0mMX 1enell M NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumn.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIpaeT ocoOyl pojib B
COBPEMEHHOW IUBWIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOHM BKJaJa B (JOPMUPOBAHUE PALMOHATLHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (hopMHpyeTcs B XMMUU Ha OCHOBE NMOHUMAHUS



BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOJIMMBIM YCIOBUEM YCIIEIIHOTO
TpyJa U SKM3HU KaXJI0ro uieHa oOmiectBa. CoBpeMeHHas XUMHUS KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MacCHOCTU U OXPaHbI 3JJ0POBBSI.

B cooTrBercTBUM C OOIIMMU MHENSIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaronmxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYyMa, IPOJOJLKCHHMS
o0pa30BaHMsI B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMA  nipeAMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmasgs M HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIIOUYEHHEM 3HAHMM W3 OO0Ield XMMHUH) U
OpraHn4yeckon xumMuu. @opMuUpOBaHUE JAHHOW CUCTEMBbl 3HAHUW NPU U3YUYEHUU
npeaMeTra oOecleyuBaeT BO3MOXXHOCTh PAacCCMOTPEHHUS BCEro MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» cpopmupoBaHa B IporpaMme IO XUMHU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYEHHI0 ydyeOHOro marepuajia U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHW, a TakXe Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIUMHEHUN. B Kypce OpraHnyeckod XUMHM II0Jy4arOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonx HOBBIM yrjaoMm 3peHusi B mpeameTe «XUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl MU3YYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTHYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMUSD» OOYyYarOIIMMCSl TMPEAOCTABISIETCS BO3MOMXHOCTh OCO3HATh 3HAYECHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 0OBACHSIONMIEH 1 MPOTHO3UPYIOLICH.

Enunas cucreMa 3HaHMI O Ba)KHEWIIMX BEILECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHMH, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgeTcs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT TMOHHMMAHHUIO B3aUMOCBSI3U XUMHUHU C
JIpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
NESATEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMUIO YBAXKEHHUS K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTUPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH MH(POpPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWsS 3HaHWM, pELIEHUs WHTEUIEKTyaJlbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHS»  JaHHOTO  YPOBHS  M3YYEHHSl OpPUEHTUPOBAHO  Ha
(bopmupoBaHre y OOy4YalOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM M
CTPOEHUEM, T03HABAEMOCTb MPHUPOJHBIX SABJICHUA MyTEM OJKCIEPUMEHTa U
pEelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (haKTaMHM U  TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnaHe pemeHus 3agad  BOCIUTAHUSA, PA3BUTUS M COLMAIU3ALMU
OoOy4JaromMxcss MPUHATHIE NPOrpPaMMOM IO XUMHUU TOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (hopmupoBaHHUE
YHHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HUMEIONMX 0a30BO€ 3HAUYCHHE IJIs
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, [OUCKa, aHalu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIENOBATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM KaKk Ha YpOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHus, TaK U Ha YPOBHE cpeHero odiiero oopa3oBaHusi, IPU OMPEICICHUN
COJIEPKaTEeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HanpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKd KakK OOJaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMS TJIABHBIMU LIETISIMU W3YYCHHS MpeAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opMHpOBaHME CHCTEMbl XMMHMYECKHX 3HAHUM KaK BaKHeHIen
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUHU,
OCBOCHHUE SI3bIKa HAyKH, YCBOEGHHUE M IMOHUMAaHHE CYIIHOCTH JOCTYIHBIX
0000LIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHUE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOAUMBIX I TPHOOpETEHUs
YMEHUM OpPUEHTHUPOBATHCS B MHPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOM U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOIIOJCHHEM  IMPABHI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA 1IeJiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTHUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
OpernoJaBaHNK XUMUU B OOJbIIed CTeNeHH OTHAATCA  MPEANoYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHHs OOydeHHus, OpPHUEHTUPOBAHHON Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BJIAJCIOIIEro He
Ha0OpOM 3HaHWM, a (PYHKIIMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCO0aAMU U
YMEHHUSIMH aKTUBHOTO TOJIYYCHHS 3HAHUN W MPUMEHEHHS UX B PEATBbHOMN KU3HU
JUTSL pEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3TUM mnpu U3y4YeHMH TMpeaMeTa «XUMHs» JTOMHHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4, KaK:

amanraiusi oOyJaromMxcsi K YCIOBUSM TUHAMHUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMupoBaHHE  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopMupoBaHre y OOy4aromMxcs KIIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jIMuHBIX BHIOB
JESTEIbHOCTH: PELIeHUs MpoOiieM, MOoUCKa, aHanu3a u o0paboTku uHpopmamu,
HEOOXOJUMBIX I NPUOOPETEHHs OIbITa AEATEIbHOCTH, KOTOpas 3aHMMAaeT
BXHOE MECTO B T[IO3HAHWUM XUMHH, a TakXKe I OLEHKH C TO3ULUN



HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00yUaromMXCs: CIIOCOOHOCTH CaAMOCTOSITEBLHO MPUOOPETATh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOIIUXCSl ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIILJICHU S, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJICHUU XUMHYECKOTO
IKCIIEPUMECHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcss YOEeXIEHHOCTH B TyMaHUCTUYECKOMN
HAIPaBJICHHOCTH XUMHUH, €€ BaXXHOW POJM B PEIICHUH TJIOOAIBHBIX MpoOieM
PaIlMOHANBHOTO MPUPOJIONIOJIB30BAHUS, TTOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TPHUPOJC W CBOEMY 370pPOBBIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM mnaHe cpemHero oOmIero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON oOjacTh «EcTecTBeHHO-HAayYHBIC
IPEIMETBD).

OO11ee YncIo 9acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrapisieT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omoyorus, u3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COECUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KinaccupuKaMKu opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTAaBUTEIEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCcKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH W d3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMeIleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U TPOIMUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHYECKHE CBOMICTBa
(peakuuMu TUAPUPOBAHUS, TAJOICHUPOBAHUS, TUApATALMM, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OytamueH-1,3 u metmnOyrtaguen-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lonmydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMpPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKHME U XMMHMUYECKHUE CBOWMCTBA
(peakiuu raJoreHMpOBaHMUsSI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmaes, cmpoenue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBs3b MEXIY YIJIEBOAOPOJAMH, MNPUHAAJEKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTaMTUYECKUil), muposn3. I[IpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHME C O0Opa3lamMu IIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOIOB U
TaJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE STUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM IPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON U 3TaHOJ CTPOECHUE,
¢uznyeckue M XHWMUYECKHME CBOMCTBA (pEakIUH C aKTUBHBIMHU MeETajllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U STUICHTIIUKOJIS.

@deHoJ: CTPOCHHME MOJIEKYJbl, (PU3NYECKHME M XHUMHYECKHE CBOICTBA.
Tokcuunocth penona. [Ilpumenenue Gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHE, (PU3HUecKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Juisl Kjiacca KUCIOT, PEaKIysl 3TepU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHCJIOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.



YrneBompl:  coctaB, KjacCHUKAIMSA ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rupokcuiom Meau(Il), okucneHnne ammuadHbM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HAXOXJIECHUE B IMPHUPOJAE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupojHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMyecKkue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJus3,
KauyeCTBEHHAs peaklus ¢ HOJOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJCHCTBHE TIJIMLIEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHEe Kpaxmana C HOJOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKLIUN).

A3oTcoeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHMYecKkue coequHeHus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOPHYHAs M TPETUYHAs CTPYKTypa OeiaKkoB. XHMHYECKHME CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIC peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
HaOJII0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALIUS U MOJTUKOHEH AU

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M HUX IPEBPAILLECHHIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHHA, TaK U TOHITHH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAEIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOICHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

@dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3NUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbI€, TOILIMBO,
pECYpCHI.

TexHOonorus: MNHILEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMperapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKHil 3naeMeHT. AToM. Sapo artoma, H30TONbL. DJIEKTPOHHAS
000JI04Ka. DHEPreTUYeCKre YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

[Tepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKOoHA U [lepnoanyeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHWYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTHIX W CJIOXHBIX BEIHIECTB IO TpPyNlaM M IEepHOJaM.
3HauYeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHAbI XMMHYECKON CBS3U
(kOBaJIeHTHasi HEMOJsipHasi W TMOJSpHAsi, UOHHAs, MeTajuinyeckas). MexaHUu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKUenTopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTne O aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIUHEHUN. Homenxkiatypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTuueckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusa. Kimaccupukanmss — XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuiabHble U cliadbie 3eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabiaui «Ileprogudeckas cucrema XuMuaeckux siaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BiausiHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum».

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBas
JIOJIs1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoaa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAUIOB (TaJoreHoOB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U KX COEUHEHH.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbl», O00pa3lloB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe M OIHMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEAKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BellecTBa Wi 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B oOecrieyeHUM IKOJOTUYECKOM, SHEPTreTUUECKON U THUILEeBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUANIOB: BAXKHEUIIME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTEepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE W MHUHEPAJIbHbIC
ya00peHus.

XuMus M 3J0pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MMaCHOTO MCIOJIL30BaHUS MpenapaToB OBITOBON XUMUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYECHUH OOImEeH W
HEOpPraHU4ecKorM XxuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBJISIFOIIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKHUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsl, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE MPOM3BOJCTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMarleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TMPOTPAaMM CpPEIHEro OOLIEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHBIM W TIpeaMeTHbIM). HayuHo-meTonuyecko OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cOoOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oO0pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOTIPEICTICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYYarolUMXCsi PYKOBOJACTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIM4YKME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBHUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MpeAaMeTa «XHUMHS» JOCTUTAaIOTCS B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIbHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUUCKOr0 TPaKJAHCKOrO OOIIECTBA, MPUHSTHIMA B OOIIECTBE
HOpMAaMM U TpaBWIAMH  TOBEJIEHUSA, CHOCOOCTBYIOLIMMHU  IIpoleccaM
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
O0yJaroIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
c(OpMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MNPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronmxcs Mo peaju3alyy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YYaIOIIMMHUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBUaX MEKINYHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYTUX IPU aHAIN3E Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XKEHUsI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTrO, YTO JOCTHIKEHHUS HAYKH €CTh pPE3yJIbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAJIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJla YUYEHBIX U MPAKTHKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMHM M MOCIEAYIOIIEM
aHaJin3e MHPOpMAIMKU O MEPEAOBhIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHWE M IMOCTYNKH CBOUX TOBAapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro o0pasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOMoieHus TpaBuil 0€30MacHOro OOpalieHHus C BElIeCTBaMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TPaBWJI MHAUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUI0 MPOodecCruil pa3IuvaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu U peain3aluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAaHUSA JOCTKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JESATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHON M COLIMAIIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npecTaBiIeHus] 00 OKpPY)KAroIeM MHUpPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuu MpodJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKXJAEHHOCTH B  0OCOOOW 3HAYMUMOCTH XUMUU JJISI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTHA W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TI00aTBHBIX TPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, IUILEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPpyJAa W OKOJOTHYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00111eCTBA;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpPa U
MIPOUCXOMSIINUX B HEM M3MEHECHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKTIOUCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON AeSITENbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3nyHbIX chepax npodhecCuoHAIbHOU
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIMIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIC TOHSATHUS, OTpa)XKaroluue
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEeUU(PUKYy METOJO0B TMO3HAHUS,
UCITOJIB3YeMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayYHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Ucclie0OBaHNe, HAOTIOIEeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCAIbHBIC YUEOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Yu4eOHbIMU MO3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 0a30Bble JJOruvYecKmne JeicTBUSI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIi;

yCTaHAaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHMS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30OBHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKOU
peakiuy — TMPU PElICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aJ1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKLHnii;

dbopMyIMpOBAThH MEJIN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIHTATOB MCCIIECIOBAHUS,
COCTaBJISITH OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHUS TMPAKTUYECKUX 3a]ay, IMPUMEHEHHUIO Pa3IuYHBIX
METOJI0OB TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JMYHBIX HCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHETa), aHaNMM3UpOBaTh MHPOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
MpECTaBIICHUS, KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTS;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HUCIOJB30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TMpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KadecTBE CcpeAcTBa mpu paboTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgJiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH A€ CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIlMEel pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajan3alui y4eOHOTO mpoeKTa U (OPMYyIUPOBATHh BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHMS TO3UIMA B
X0J1e 00CYK/IeHUSI 1 0OMEHa MHCHUSIMH.

OBi1aieHHe YHMBEPCAJIbLHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezensas e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJAMMOCTA KOPPEKTUPOBATH MpeAjaraéMblii ajiroputM ACHCTBUH Mpu
BBIMIOJITHEHUH YYe€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIA CHOCOO HMX pEIIeHUs € Yy4E€TOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NEATETHPHOCTH Ha OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, pPOJIM XUMHHM B TIO3HAHHWM SIBIICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUIECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAsS
Macca, MOJIIPHBIM 00BEM, YIIEPOJHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukain, U30MepHrs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJEpXkAIIMEe COCAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOPHs CTPOEHUS
oprannyeckux BemecTB A. M. byriepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTA U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (DAKTOJIOTMYECKUE CBEJAEHUS O CBOMCTBax, COCTaBe, IOJIYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOH AESATEIBHOCTH YEJIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
GopMysl OpraHMYECKHX BEIIECTB W YypaBHEHUH XHUMUYECKHUX pEaKLuH,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH YyCTaHAaBIUBATh MPHUHA]JICKHOCTb HM3YyUEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOEHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTACJIbHBIX OpPraHUYECKUX BELIECTB (ITWIEH, IMPONWIEH, AaleTHIICH,
ATWJIECHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTaibIerua, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OJMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranunueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsi U YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOJOPOHOIO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJIUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAaHUW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJI0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTPaBUJIa MOJIb30BaHUS XUMUYECKOU
MOCy/IOl U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH, MOJIyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIMHU OPraHUYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC pPEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIAOOpPaTOPHBIM O0OpPYJIOBAaHHMEM, WPEACTABIATh PpPE3yJIbTaThl
XUMHUYECKOTO 3KCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUNM COOTBETCTBYIOIIHMX
peakuuii 1 GOPMYyIUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIMIO, TOJYyYaeMyH0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBa MacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPaHEHHUSI CBOETO 3J0POBbsl M OKPY>KAIOLIEH MPUPOTHON Cpeabl, OCO3HABATh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUS M TMPEJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNIuXCs ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS: YMECHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYCECKUX SBJICHUA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYy4aloOlIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy:.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHuvecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBIIUICHUS W KyJbTYpbl  JUYHOCTH, €
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEIISHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATalOMINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30TOom, S-, p-, d-
AIIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XHMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS NPUYUHHOCTH WU
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MMaCHOM HCIIOJB30BAaHUN BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(OpMUPOBAHHOCTh YMEHUN BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs: (GOpMyJl BEUIECTB M  YpPaBHEHUH XMMHUYECKUX  pEaKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (YrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUI ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX DPAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBs3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAasl, METAJUIMYECKAs), XapaKTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY KJaccy/rpymnmne
COEJIMHEHU (IPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCU/Ibl, OCHOBaHMUS,
KHUCJIOThI, aM(pOTEpHBbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPHIBATh CMBICI MEPUOIUNYECKOrO 3aKoHa /[,
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanyeckoil cHCTEMBI
xumuueckux snemeHToB . M. MenpaeneeBa, ucnonb3yss MHOHATUA «S-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPreTHUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U UX COEAUHEHUN
o nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XMUMAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKHME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHWE T'€HETHUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTEIEHEW OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKlNH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSL, IIPX KOTOPBIX 3TU PEAKLUHU UAYT 1O KOHIIA,



c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  pacKpbhIBaTh CYHIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMK OT Pa3IuvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicTeus (npuHuun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMHUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOTBI, aMMHaka, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACcChl BEIIECTBA WIH 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUU
BELIECTB, TEIJIOBOro 3¢ (deKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOPYIOBAaHMEM, a TaKXKe MpaBWIa OOpaIleHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBAaTH MW BBINOJHATh XUMHUYECKHM
AKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENCHUE CpEeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIbHBIX 3a]a4 10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OpPEJCTaBIATh PE3yJIbTaThl XUMHYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakuuii u (OpMyIupoBaTh BBIBOJbI HAa OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTEpHET U ApyTHX);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEIIAX
COXPAaHEHHUsI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpelbl, OCO3HABAaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha mTpuMepax CHOCOOBI YMEHBIICHHS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIOBEKa,

JUIST O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE CJICTIBIX W CJIA0OBHUIAIIMX OOYYaIONIUXCS: YMEHHE WCIIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvcu XUMUYECKHUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbie
Ne /it P Konrtpoabnbie IIpakruueckue (udpp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. TeopeTruueckue OCHOBBI OPraHUYECKOH XUMUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3 0 0 Bbu6mmoteka [JOK
M. bytieposa
Htoro no paznemny 3
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHbIe yriieBOAOPOABI — AJKAHBI 2 0 0 bu6nmorexa LIOK
9 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 0 | Bumiorexa LIOK
QJIKQJTUCHBI, aJTKUHBI
2.3 ApomaTuueckue yriaeBoaopoabl 2 0 0 bubnnorexa [JOK
54 [TpupoaHbIE HCTOYHHUKH YTICBOIOPOIOB U 3 | 0 Bumorexa LIOK
ux nepepadoTka
Wroro no pazneny 13
Paspnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHus
3.1 Crupter. denon 3 0 0 bubnuotexa [JOK
39 Anpaeruasl. KapOoOHOBBIE KUCTOTHI. 7 0 | BuGmorexa OK
CrnoxHble 3¢upbl
3.3 VYrineBoasl 3 2 0 bubanoreka LJOK




Hroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AmuHBI. AMHHOKHUCIOTHL. benku 3 0 ‘ bu6nmoreka [IOK
Hroro no pazgeny 3
Paszgea S. BoicokoMoJieKyJIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 0 ‘ bubmmoreka [JOK
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kourpoubnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3 0 0 bu6mmoreka [IOK
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4 0 0 BuGmorexa LOK
BEIICCTB
1.3 XUMHUYECKUE PEAKIIUN 6 1 1 bubnuotexa [JOK
Hroro no pazneny 13 bu6mmoreka [IOK
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertamnnsl 6 0 1 bu6nmoreka [JOK
2.2 Hemertamnsl 9 1 1 bu6mmoreka [IOK
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX ) 0 0 BuGmorexa LIOK
BEILIECTB
Wroro no pazneny 17 bubnnoreka [JOK
Paszpnen 3. Xumus v :Ku3Hb
3.1 XUMHS ¥ )KU3Hb 4 0 0 bubnuorexa [JOK
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi odOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
IIpenmeT oprannyueckoil XuMuH, eé
1 P P ’ 1 0 0 bubimoreka [LIOK
BO3HUKHOBCHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpOCHHS! OPTraHUIECKUX
2 coequHenunit A. M. Byrieposa, eé 1 0 0 bubnnorexa HOK
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o KiaccupuKauu
opraHudecKkux BemiecTB. Homenkarypa
3 P 1 0 0 bu6mmoreka [IOK
(cucremaTuveckasi) U TPUBHAIbHBIC
Ha3BaHUS OPTaHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHUE
4 . P ’ 1 0 0 buGnuoreka [JOK
TOMOJIOTUYECKHUM sl
MeTtaH 1 3TaH — MPOCTEHIIINE
5 P 1 0 0 bu6mmoreka [IOK
MPEACTaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 0 0 bubnuotexa [JOK
DTUJIEH U TPOINUIIEH — MpOCTeHIIne
7 P P 1 0 0 bu6nmoreka [JOK
MPEACTAaBUTENH AJIKEHOB
[Ipaktrueckas padota Ne 1. «I[lomyuenue
8 p p . yi 1 0 1 bu6mmoreka [IOK
ATUJICHA ¥ U3YUYECHUE €T0 CBOMCTBY
Ankanuensl. byraauen-1,3 u
9 MetunoyraaueH-1,3. [lomydyenue 1 0 0 bubnuorexa [JOK

CUHTETUYECKOTO KaydyKa U PE3UHBI




AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psifl. ALETHIIEH — bubmumoreka [IOK
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB
Brruuciienus mo ypaBHEHHIO XUMUYECKON

11 P bu6mmoreka [IOK
peakuuu
Apensl: 6eH3011 U TONY0N. TOKCHYHOCTB

12 P 4 bubmuorexa [JOK
apeHoB
['eneTnyeckas cBsI3b yIiaeBOJOPOIOB

13 a P ’ bubimoreka [IOK
MPUHAUICKAIUX K PA3IMIHBIM KJIaccaM
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC bubnnoreka [JOK
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE ICTOYHUKH YIIJIEBOIOPOOB:

15 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC bubnnoreka [JOK
ra3pl, He()Th U MPOAYKTHI €€ nepepaboTKu
KonTponbhas padota o pasnen

16 P P p Y bu6mmoreka [IOK
«YTneBoaopoab»
[IpenenbHbIe OTHOATOMHBIE CIIUPTHI:

17 P P bubmuorexa [JOK
ME€TaHoJ U 3TaHoi. BonopoaHas cBs3b
MHoOroaroMHble CIUPTHI: STHUICHTINKOJIb U

18 P bubmmorexa [JOK
TIIALEPHUH
DeHOJI: CTPOCHHE MOJIEKYIIBI, (PU3UUECKUE

19 P . yIeL, ¢ bubimoreka [IOK
Y XMMUYECKHUE CBOMCTBA, MPUMEHEHUE
@deHoJI: CTPOCHHE MOJIEKYIIbI, (PU3UUECKUE

20 P . yel, ¢ bubnuoreka [IOK
Y XMMUYECKHE CBOMCTBA, IPUMEHEHUE
Anpaerunpl: GopMaibaeTuI 1

21 dop bubmuorexa [JOK
aneTanbAerul. AUeTOH

22 Anpaeruabl: GopManbaerua u bubnnorexka [JOK
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aneTanpaerun. AneTod

OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAS U YKCYCHAs

bu6mmoreka [IOK

24

25

26

[TpakTtuyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

Mp11a KaK COJIX BBICHIMX Kap6OHOBbIX
KHCJIOT, UX MOIOIICC ILCIZCTBHG

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

27

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

3¢upoB

bu6mmoreka [IOK

28

29

JKupbl: ruapoNn3, MpUMEHEHHUE,
OMoJIOTHYECKast POJIb KHUPOB

VYTneBobl: COCTaB, KIaCCH(UKAIHSL.
Baxneiinme npecTaBUTeN!: TIIOK03a,
¢bpyxTO3a, caxaposa

bu6mmoreka [IOK

bu6nmoreka [JOK

30

Kpaxmai u nemirono3a Kak npupoHbie
MOJIUMEPBI

bu6mmoreka [IOK

31

Kontponbnas paboTta mo pazaeny
«Kucnopoaconepxaiiye opraHuueckue
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

bu6mmoreka [IOK

32

33

OO1ast XapaKTepUCTUKA a30TCOIePIKAITIX
OpPTraHUYECKUX COCTUHECHUM /
Bcepoccuiickas mpoBepouHas pabota

AMUWHBI: METHJIAMWH M aHUJIUH

bu6mmoreka [IOK

bu6nmoreka [JOK
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AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHUYECKUE COCANHEHUS, UX

ouonornyeckoe 3Hauenue. [lentunsl.

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS

bubmuorexa [JOK

35

36

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OCHOBHEBIE METOJbI CHUHTEC3a

BBICOKOMOJICKYJISIPHBIX COCHHHCHHﬁ.

HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

bu6mmoreka [IOK

bubmuorexa [JOK

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

36




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka KonrTpoabubie IlpakTuueckue
n/n Bcero u3ydyeHusi odOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl

XUMHUYECKUH AIEeMEHT. ATOM. DIEKTPOHHAs

1 1 0 0 bubmuoreka [JOK
KOH(UTYypaIysi aTOMOB
[lepuonnueckuii 3akoH u [lepuonnueckas
cUCTeMa XMMHUYEeCKUX ieMenToB /1. U.

2 . 1 0 0 bu6mmoreka [IOK
Menpeneesa, UX CBSA3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX HJIEMEHTOB M UX COCIMHEHHI 10
rpyIIaM v rnepuojaam. 3HaueHUe

3 Pyt P 1 0 0 bubnnorexa [HJOK
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3neMenToB .M. Menneneesa B
Pa3BUTUU HAyKU
Crpoenue BeniecTBa. XUMHUYECKas CBS3b, €€

4 BU/Ibl; MEXaHU3MbI 00pa30BaHus 1 0 0 bubnnorexka [JOK
KOBAJICHTHOM CBs13U. Bogoponnas cBs3b
BaneHTHOCTB. DNEKTPOOTPULIATETBLHOCTD.
Crenensb okucinenus. Bemecrsa

5 1 0 0 bubmuorexa [JOK
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO
CTPOCHUS
[loHsiTHE O NIUCTIEPCHBIX CUCTEMAX.

6 HcTuHHBIE U KOJIIOUAHBIE PACTBOPBI. 1 0 0 bubnmoreka [JOK

MaccoBas 1011 BellleCcTBa B pacTBOpC




10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakii B
HEOPTraHUYECKOU U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS YSHEPTUU TTPU
XUMHUYECKUX PEaKIUSIX

CkopocTts peakinu. OOpaTuMbIe PEaKIIUH.
XHWMHYECKOE PAaBHOBECHE

[Ipaktuueckas padota Ne 1. «Bnusaue

pa3IuyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON peakinm»

bubmuorexa [JOK

bubmuorexa [JOK

bubmuorexa [JOK

bubmuorexa [JOK

11

DnexTpoiauTHuecKas auccoruanus. [lonsrue
0 BoJiopoHOM mokazarene (pH) pactsopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHMYECKUX W HEOPTaHMYECKHUX BEIIECTB

bu6mmoreka [IOK

12

OKHUCINTENFHO-BOCCTAHOBUTEILHBIC
peakmuu. [lonsiTHe 00 AriekTponm3e
pacIIaBoB M pacCTBOPOB COJIEH

bu6mmoreka [IOK

13

14

KonTponbHas pabota mo pazaeny
«Teopernueckne OCHOBBI XUMHUU»

Mertainnsl, ux nonoxxkenue B [lepuoamueckoit
cUcTeMe XuMHudeckux anemeHToB 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJIOB

bu6nmoreka [JOK

bu6mmoreka [JOK
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16

CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH P
HaIpsDKEHUN METaJUIOB

XUMHUYECKHE CBOMCTBA BAXKHEHIITNX

METaJUIOB (HAaTpUH, KaJui, KaJablluid, MarHui,
QATFOMUHHNA) U UX COCTUHEHUN

bu6mmoreka [IOK

bu6mmoreka [IOK

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

bubmuorexa [JOK

18

19

20

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COCTMHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
«Mertamnb»"

Hewmeramisl, X MOJIOKEHUE B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

21

®u3nYECKUEe CBOMCTBA HEMETAIIJIOB.
AJTOTpOnUsS HEMETALTOB (Ha IPUMEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

bu6mmoreka [IOK

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHUN

XuMHuecKue cBoiicTBa a3oTta, gpocopa 1 ux
COCIMHEHUI

XHWMHUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

bu6mmoreka [IOK

bu6nmoreka [JOK

bu6mmorexa [IOK

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COETMHEHUN

O0001IeHYE ¥ cUCTEMATH3alU 3HAHUI 10

bu6mmoreka [IOK

bu6nmoreka [JOK




TteMe «Hemeramiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUui u
TEPMOXUMHUYECKHUE PACYETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 1 bu6mmoreka [IOK
"Hemeramnsl"»

73 KonTponpras pabota mo Temam «MeTasuibi | BuGmiorexa LIOK
n «Hemeramib»

79 Heopranuueckue u opraHn4eckue KUCIOTHI. | BuGmiorexa LIOK
Heopranuueckue u oprannueckiue OCHOBAHUS
AmMoTepHbIe HeopraHM4ecKHue u

30 opranuueckue coequHenus. ['enernueckas | BuGmorexa LOK
CBSI3b HEOPTAaHWYECKUX U OPTAaHUYECKUX
BELIECTB
Ponb xummun B o6ecrieueHu 3KOJIOTHIECKOM,

31 SHEPreTHUECKOHN U MUIIEBOI 0€30MacHOCTH, 1 bubnmnoreka [JOK
Pa3BUTUHU MEAUIUHBI
[IpencraBienust 06 00X HAYYHBIX

32 IIPUHIUIIAX IIPOMBIIUIEHHOIO MTOIYy4YeHUS 1 bubnuoreka [IOK
BAKHEWILINX BEIECTB

33 UYenoBek B MUpPE BEIIECTB U MAaTEPUATIOB 1 bubnuotexa [JOK

34 XuUMUA U 300pOBbE YEIOBEKA 1 bubnmnoreka [JOK

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
nposepsie
MOI0
pe3yJibTa
Ta

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

1 TCOPCTI/IquKI/IC OCHOBBI OpraHquCKOﬁ XUMHUHU

ChopMupoBaHHOCTb HPEACTABICHUH O XUMMUYECKOHW COCTaBISIOIIEH
€CTECTBEHHOHAYyYHOW KapTHUHBI MHUpA, POJIU XMMHUHM B I[O3HAHUU SIBJICHUM
11 npupoasl, B (OPMHUPOBAHMHM MBIIUICHUS W KYJIbTYpPHl JIMYHOCTH, €&
' (GYHKIMOHATBHOM  TPaMOTHOCTHM,  HEOOXOAMMOW Uil pelleHus
IPAKTUYECKUX 3aad M HKOJOIMYECKM OOOCHOBAaHHOTO OTHOILEHHS K
CBOEMY 3JI0POBBIO U IPUPOAHOH cpejie

Bnanenne cucremoil  XMMHYECKHMX  3HaHHUM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAraroIye HOHATUS (Monexyina, BaJICHTHOCT,
ANEKTPOOTPHULATEILHOCTD, CTENEHb OKUCICHMS, XUMHYECKasl CBsI3b, MOJIb,
MOJISIpHasl Macca, MOJISIpHBINA 00BEM, YITIEpPOAHBIN CKeleT, GyHKIHOHATIbHAS
rpynna, paavkal, W30MepHs, U30MEpbl, TOMOJIOITMYECKUM psAll, TOMOJIOTH,
YIJIE€BOAOPOABI, KUCIOPOI- M a30TCOASPKALIUE COSANHEHMSI, OMOIOTMUECKH
1.2 aKTUBHbIE BellecTBa (YIJIEBOABI, KHUPbI, OENKH), MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJISIpHbIE COEIUHEHUsS); TEOpUH U
3aKOHBI (TEOpUS XUMHMUYECKOI'O CTPOEHHUS OpraHMyeckux BemecTB A.M.
BbytnepoBa), = 3aKOHOMEpPHOCTH,  CHMBOJMYECKHH  SI3bIK  XUMHUH,
(bakTONIOrMUECKUEe CBEJCHHMS O CBOMCTBAaX, COCTaBe, IOJYYEHUH U
0e30macHOM  WCMOJb30BaHUM  BAKHEHIIMX  HEOPraHMYeCKUX U

OpraHn4€CKuUX BCIICCTB B 6I)ITy u HpaKTI/IquKOI\/'I JCATCIIbHOCTH YCIIOBCKA

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ BBIABJIATE XAPAKTCPHBIC IMPU3HAKU HOHﬂTHﬁ,
13 YCTaHaBJIMBATh UX B3aUMOCBA3b, UCITIOJIB30BATh COOTBETCTBYIOIIUEC ITOHATHA
IIpru OINHMCAHHMKU COCTaBa, CTPOCHUA U npeBpameHI/Iﬁ OpTraHUYCCKUX

COeTUHEHUN

c(OPMUPOBAHHOCTh YMEHUU MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY [T
COCTaBJIEHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOI)
1.4 (GbopMynT OpPraHMYECKHX BEUIECTB M YpPAaBHEHHH XMMHUYECKHX PpEaKIIHid,
U3IOTABJIMBATE  MOJEIM  MOJEKYJ]  OpPraHMYECKHMX  BEINECTB  JUIA

HUIUTIOCTpAllMA UX XUMHUYCCKOI'0 U IMPOCTPAaHCTBEHHOI'O CTPOCHUSA




1.5

1.5

1.6

2.1
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2.3

2.4

3.1

CdopmupoBaHHOCTh YMEHHI YCTaHABIUBATH MPUHAICKHOCTh M3YYCHHBIX
OpPraHMYECKUX BEIIECTB M0 MX COCTaBY U CTPOCHHUIO K ONPEICICHHOMY
Kkiaccy  (rpymme)  coeauHeHUM — (YIVIEBOIOPOIBI,  KHCIOpOJ U
a30TCOJICPKAINE  COCAMHCHHUS, BBICOKOMOJICKYIISIPHBIE  COCAMHEHUS),

JaBaTh UM Ha3BaHUs 1o cucreMarnyeckor HomeHkiatype (IUPAC)

ChopMupoBaHHOCTh YMEHHSI OINPEAENATh BHJBI XUMHUYECKOW CBSI3U B

OpPraHMYECKUX COSAUHEHUAX (OJUHAPHBIE U KPATHBIE)

ChopMupoBaHHOCTE YMEHHUS TPUMEHSTBH: TOJOXKEHUS TEOPUU CTPOCHHUS
oprannueckux BemecTB A.M. ByrnepoBa s 0ObSICHEHUS 3aBHCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa W CTPOECHUS; 3aKOH COXPAHEHHS MacCChl

BCIICCTB

Yrinepomoposasl. Kuciopoacoaepskamme U a30TCoAepKaIiue opraHudecKre

COCANHCHHMUA. BBICOKOMOJ'IeKy.]'ISIpHLIe COCIUHCHUA

ChopmupoBaHHOCTE  yMEHUN  TPHUBOJAUTH TPUBUAIBHBIE  HA3BAHUSA
OTJIETbHBIX OPraHMYECKUX BEIIECTB (PTWJICH, TMPOIMMIICH, alleTUJIEH,
STWICHIJINKOJb, THUIEepuH, (eHon, QopMambaerua, aneTalbIeTu/I,
MypaBbUHAsg  KHUCJOTA, YKCYCHas KHUCJIOTa, OJEMHOBas  KHUCIOTA,

CTCApHUHOBAd KUCIIOTA, I'NTFOKO34, (bpYKTOSa, Kpaxmall, [1CJUII0JI03a, I‘J'II/H_[I/IH)

ChopmupoBaHHOCTE  YMEHHH  XapaKTepw3oBaThb COCTaB, CTPOEHHE,
¢uznueckue W XUMHUYECKHE CBOWCTBA THUMHYHBIX IMpeICTaBUTENEH
pa3J’II/I‘-IHI)IX KJIaCCOB OpFaHI/ILIeCKI/IX BCIICCTB (MeTaH, O9TaH, OJTHIJICH,
MPOTMWIICH, aneTuiieH, OyraaueH- 1,3, metundyraauen-1,3, 6eH30I1, METaHO,
ATaHOJ, STUJICHTJIUKOJb, TJIMLIEPHH, (EHOI, alleTalnbAerHl, MypaBbuHAs U
YKCyCHasi KHCJIOTHI, TIIOKO3a, KpaxMmai, IIeJII0I03a, aMHHOYKCYCHas

KHCJIOTA)

CdopmupoBaHHOCTH YMEHHS HIUTFOCTPUPOBATH TEHETUUYECKYIO CBSI3b MEXKIY
TUMMAYHBIMA ~ TIPEJCTABUTEISIMA ~ Pa3JIMYHBIX  KJACCOB  OPTaHMYECKHUX
BEIIECTB YPAaBHCHMSIMH COOTBETCTBYIOIIMX XHWMHUYECKHX PpEaKIUi C
HCIOJIb30BAHUEM CTPYKTYPHBIX (GOpMYIT

CdopmupoBaHHOCTH yMEHUs XapaKkTepU30BaTh HUCTOYHUKHU
YIIEBOJIOPOJAHOTO ChIpbs (HE(Th, MPUPOJHBIA Tra3, Yroyib), CIOCOOBI UX
nepepaboTKH U MPAKTHIECKOE MPUMEHEHHE MPOAYKTOB IepepaboTKN
XuMus U )Ku3Hb. Pacuérel

ChopMHUpOBAaHHOCT, YMEHHUH BIAJIETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJIaX HAyYHOTO IIO3HAHHUS, HUCMOJb3YEMbIX B XUMHH MPH HU3YYEHHUH

BEIIECTB U XUMUYECKUX SBICHUN (HaOIIOeHIEe, N3MEPEHHE, IKCTICPUMEHT,

MOI[GJII/IpOBaHI/Ie), HUCIIOJIB30BaTh CHUCTCMHBIC XHMMHUUYCCKUC 3HAHUA OJId




MPUHATHA peH_ICHI/Iﬁ B KOHKPCTHBIX JXU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C

BCIICCTBAMH U UX IIPUMCHCHUCM

3.2

33

34

ChopmupoBaHHOCTE  yMEHHH  cOONIOAaTh  NpaBWia  IOJB30BAHHS
XUMHAYECKOH MOCYION U 1ab0opaTOpHBIM 000PYIOBAaHHEM, a TAaKXKe MPaBHUIIa
oOpalieHuss ¢ BeleCTBAMU B COOTBETCTBUM C HHCTPYKLMSIMU IO

BBIITOJIHCHHUIO na6opaToprlx XUMHWYCCKHUX OIIBITOB

ChopMHPOBaHHOCTh YMEHHUH IUIAHHUPOBAaTh M BBHINOJIHATH XUMHYECKHUI
OKCIICPUMCHT (HpeBpaH_IeHI/ISI OpraHn4C€CKuUX BCHICCTB IIpU HArpCBaHHWH,
MOJyYeHHE STWJIEHA M HM3yYCHHE €ro CBOWCTB, KaYeCTBEHHBIC PEaKIUH
OpPraHMYeCKUX BEIIECTB, JeHAaTypauusi OCJKOB NpH HAarpeBaHWH, LBETHHIC
peakuuy OeIKOB) B COOTBETCTBUU C MPAaBUJIAMH TEXHUKH 0€30IIaCHOCTH TPH
oOpamieHMH C  BemlecTBaMH H  JaOOpaTOpPHBIM  00OpPYIOBaHHEM;
NpCACTABIATE PE3YIbTAaTbl XUMHUYCCKOI'0 SKCIICPUMCHTA B (bopMe 3armucu
YPaBHEHHMH COOTBETCTBYIOMIMX pEaKIUid M (OPMYIHPOBATH BBIBOJBI Ha

OCHOBC 3THX PE3YyJIbTATOB

ChopMupoBaHHOCTb YMEHHH MPOBOAMTH BBIYUCICHUS 110 XMMHUYECKUM
ypaBHEHMSM (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO BELIECTBA WM
MPOJYKTa PEaKlMU MO0 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO U3

MCXOJHBIX BEIIECTB WM MIPOTYKTOB PEAKIIUN)

3.5

3.6

11 KJIACC

Kon
nposepsie
MOT0
pe3yJibTa
Ta

CpopMUpPOBAaHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XHUMHUUYECKYIO
nH(pOpPMAIIHIO, TIONYYaeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpeAcTBa MacCOBOM

uHpopmanuu, cetb IHTEpHET U Jpyrue)

CchopMupoBaHHOCTH ~ YMEHUH  COOMIOJAaTh  HpaBUIa  SKOJIOTHYECKU
11€J1ec000pa3HOro MOBEACHUS B OBITY M TPYJOBOH JEATEIBHOCTH B LIEJAX
COXpaHEHHUs CBOEr0 3J0pOBbs U OKPYXKaloIEed NPUPOIAHONW CpEnbl,
OCO3HaBaTh OITaCHOCTH BOS}IGI\/IICTBI/ISI Ha JXUBBIC OPraHU3MBbI onpeglenéHme
OpPraHMYECKUX BEIIECTB, MoHUMas cMmblca nokasarens [IJIK (mpemenpHO
JOMYCTUMON  KOHIIGHTPAlMU), TMOSCHATh Ha IpUMepax  CIOCOOBI
YMCHBIICHUA U MPEAOTBpALICHUA UX BPEAHOIO BOS}IGfICTBI/ISI Ha OpraHusm

YCJIO0BCKAa

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus




TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

Biamenne  cuctemMoil  XMMUYECKHMX  3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOMOJIAraoIe MOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAas
o0oJ0uKa aroma, s-, p-, d-3NIeKTPOHHbIE OPOUTAIM aTOMOB, UOH, MOJIEKYIIa,
BAJICHTHOCTh, 3JEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCIIECHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIpHAST Macca, MOJISIPHBIM 00BEM, KpUCTAUIMYECKAs
peléTka, TUMbl XUMUYECKUX PEAKINM (OKHCIUTEIbHO-BOCCTAHOBUTEIILHEIE,
9K30- M DHJOTEPMUYECKHE, peaKIHd HOHHOro oOMeHa), pacTBop,
JNEKTPOJIUTBI,  HEJIEKTPOJIUTBI,  DIJIEKTPOJIMTUYECKAss  JIUCCOLMALIMS,
OKHCIIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XUMUYECKOW PEAKLINH, XUMUYECKOE
PaBHOBECHE); TEOPUHU U 3aKOHBI (TCOPHS IEKTPOTUTHUECCKON JTUCCOIHALIHH,
[Tepuomnueckuii 3akon JI.MI. MeHneneeBa, 3aKOH COXPAaHEHHS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMUECKUH SI3bIK XUMUH, (DAKTOIOTUIECKUE CBEICHUS
O CBOWMCTBaxX, COCTaBe, TIOJy4Y€HWH M O€30IMaCHOM HCIOJIB30BaHUU
BOXHEUIINX HEOPraHMYeCKMX BEIIECTB B OBITY W  MPAKTUYECKOM

ACATCIIbHOCTH YCII0OBCKA

ChopMupoBaHHOCTh yMEHMI BBISBIATH XapakTEpHbIE TMPU3HAKK U
B3aUMOCBA3b U3YUYEHHBIX NOHATUH, IPUMEHATh COOTBETCTBYIOIINE MOHITHUSA
MpU ONMHUCAHUHM CTPOCHHUS M CBOMCTB HEOPTraHUYECKHUX BEIIECTB M HX
MIPEBPAIICHUI; BBISIBIIATH B3aUMOCBS3b XUMUYECKUX 3HAHUH C TIOHSITHUSIMU U

NpEACTABICHUAMU APYTHUX €CCTCCTBCHHOHAYYHBIX IMTPEAMETOB

1.3

1.4

1.5

1.6

BJ'Ia)IGHI/Ie OCHOBHBIMHM MCTOJAaMM HAYYHOT'O TII0O3HAHHA BCIICCTB H
XUMHNYCCKHUX SIBIICHUI (Ha6J'IIOI[eHI/IC, HU3MCPCHUC, 9KCIICPUMCHT,
MOI[GJ'II/IpOBaHI/Ie)

C(I)OpMPIpOBaHHOCTB YMCHI/Iﬁ OonpeaAciisiTb BAJICHTHOCTb W CTCIICHBb
OKHCJIICHHUSA XUMHWYCCKUX DJIEMCHTOB B COCIMHCHUAX PaA3JIMYHOI0 COCTaBa,
BUJ XUMHYSCKOMN CBs3H (KOBaJ'IeHTHaSI, HWOHHAas, METaAIJIN4YCeCKad,
BOIIOpO,Z[Ha}I) B COCOAUMHCHUAX, THII I(pPICT&J'IJ'IPI‘ICCKOfI peI_HéTKI/I

KOHKPCETHOT'O BCIICCTBA (aTOMHa}I, MOJICKYJIApHas, MOHHAasd, MCTaJIJII/I‘-ICCKaSI)

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ ONPCACIIAATE XapaKTEp CpCAbl B BOAHBIX

pacTBOpax HCOPraHNUICCKUX COEIMHEHUI

ChopMupoBaHHOCTh YMEHHUS KJIacCU(UIIUPOBATh XUMHUECKUE PEAKIHH IO
pa3IMYHBIM TpU3HAKaM (YHUCIy U COCTaBy pearupyrolux BeIEecTB,
TEIUVIOBOMY A3(QQEKTy peaklUuu, HW3MEHEHHMIO CTENEHEH OKHUCIeHHS

3JIEMEHTOB, 0OPAaTUMOCTH PEAKLIUH, YYACTHIO KaTaau3aTopa)

1.7

ChopMHUpPOBAaHHOCTH YMEHHI COCTaBIIATH YPaBHEHUS PEAKIIUNA Pa3IMIHBIX
THUIIOB, TOJIHbIE W COKpAlIEHHBIE YpaBHEHHs peakiuii MOHHOro oOMeHa,

YUUTBIBAsL YCIOBUS, IIPU KOTOPBIX 3TH PEAKLUU UAYT A0 KOHIIA




1.8

1.9

1.10

CchopMupoOBaHHOCTH yMEHHH NPOBOIUTH pPEAKLUUHU, MHOATBEPIKIAIOIINE
KaueCTBEHHBIM  COCTaB  Pa3iIU4HBIX  HEOPIaHMYECKUX  BEIIECTB,
pacrno3HaBaTh OIBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIUME B BOIHBIX

pacTBOpax HCOPraHU4CCKUX BCHICCTB

ChopmupoBaHHOCTh YMEHHIl pPAacKpbIBaTh CYHIHOCTh OKHCIUTEJIBHO-
BOCCTAaHOBUTENIbHBIX PEaKUUN MOCPEACTBOM COCTaBJICHHS 3JIEKTPOHHOTO

OanaHca 3TUX peaKkIun

ChopmupoBaHHOCTE  yMEHHUW  OOBSCHATH  3aBUCHMOCTH  CKOPOCTH

XUMUAYECKON peaKkIy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMupoBaHHOCTh YMEHUN OOBSICHATH XapaKTeP CMEUICHUS XHMUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHEIIHEro Bo3jedcTBUs (mpuHuun Jle

[Iarense)

O61ua51 W HCOpPraHU4YCCKasd XUMUA

2.1

22

CdopmupoBaHHOCTh YMEHHI pacKpbiBaTh cMbIch [leproandeckoro 3akoHa
J.M. MenaeneeBa M JEMOHCTPUPOBATh €ro CHUCTEMATH3UPYIOUIYIO,

OOBSICHUTENIFHYIO U TIPOTHOCTHYECKYIO (DYHKITHH

ChopMupoBaHHOCTb YMEHHMM XapaKTepU30BaTh 3IEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX 37eMeHToB 1—4 mepuonos Ilepuoanueckoi cucTeMsl
xuMuyeckux anemeHToB [[.M. MenpaeneeBa, UCTIONB3Ysl IOHATUA «S-, p-, d-
JJIEKTPOHHBIE  OpOMTAIM», <«QHEPreTUYecKue YpOBHH», OOBSICHSTH
3aKOHOMEPHOCTU M3MEHEHHUs CBOMCTB XUMHUYECKHX DJIEMEHTOB U HX
COCIMHEHMI 10 mnepuojam W rpynmnaM Ilepuonudeckoil  cHCTEMBI

xumudeckux anemenToB .. Menaeneera

2.3

ChopmMupoBaHHOCTh yYMEHHMHM XapaKTepu3oBaTh (OMUCHIBATH) OOIIME
XMMHMYECKHE CBOMCTBA HEOPraHMYECKHUX BEIECTB PA3JIMYHBIX KIJIACCOB,
MIOATBEPK1aTh CYLIECTBOBAHUE TE€HETUYECKON CBS3U MEXIY
HEOpPraHMYECKUMH BEIECTBAMH C TIOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIINX

XUMHYECKUX PEAKIUN

2.4

2.5

CdopmupoBaHHOCTH YMEHUH yCTaHaBIUBAaTh MIPUHA]IEKHOCTD
HEOPraHWYECKNX BEHIECTB II0 HMX COCTAaBy K ONPENEIEHHOMY KIaccy
(rpynme) coenuHeHUH (IPOCTbIE BEIIECTBA — MeETAUIbl M HEMETaJUIbl,

OKCHJbI, OCHOBAHU, KMCJIOTHI, aM(bOTepHBIe TUAPOKCUBI, COJ'II/I)

CdopmupoBaHHOCTh YMEHUN UCTIOIB30BATh XUMUYECKYIO CHUMBOJIMKY IS
cocTaBieHHUs (GOpMyNl BEUIECTB M YPAaBHEHMM XUMHYECKHX peakIuil,
cuctematndyeckyto HomeHkIaTypy (IUPAC) u TpuBuanbHbIE Ha3BaHUS
OTICNbHBIX HEOPraHWYECKHX BEINECTB (YrapHBbIH Ta3, YIJIEKHCIBIA Ta3,

aMMMaK, ralméHas MU3BECTb, HEraléHas H3BECThb, NUTHEBAsS COJA, IMUPUT U




2.6

2.7

Jpyrue)

ChopMHUpOBAaHHOCT, yMEHHH XapaKTepw30BaTh (OMHCHIBAThH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHWYECKHX BEIIECTB PA3IMYHBIX KIJIACCOB,
MOATBEPKIATh CYIIIECTBOBAHUE TCHETHUYECKOM CBSI3U MEXTY
HEOPTraHUYECKUMU BEIIECTBAMHU C TIOMOIIBIO0 YPAaBHEHHI COOTBETCTBYIOIINX

XHUMHUYCCKUX peaKHI/Iﬁ

ChopMUpOBaHHOCTb YMEHUH IUIAHUPOBATH M BBINOJHATE XUMHYECKUH
SKCIIEPUMEHT  (pa3JIoKEHHE INEpOKCHUIa BOJAOpPOJAa B  IPUCYTCTBUU
KaTaJIn3aTopa, OIpPEICIICHHE CpeAbl pPACTBOPOB BEUIECTB C IIOMOIIbIO
YHUBEPCAJIbHOI'O MHIMKATOPA, BIUSHUE PA3INYHBIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKON peakluy, peaklii HOHHOTO OOMEHa, KaueCTBEHHbIE pEaKIH
Ha cynbdaT-, KapOOHAT- M XJIOPHUI-AaHUOHBI, HA KATHOH aMMOHHMS, pEIICHUE
AKCIIEPUMEHTAIbHBIX 3a4ay mo TemaMm «Mertamib» u «Hemeramnsl») B
COOTBETCTBUM C MPAaBUJIAMU TEXHUKU O€30MAaCHOCTH NpU OOpallleHHH C
BEIIECTBAMH U J1aOOpaTOPHBIM 000pYIOBAHUEM; NPEJICTABIIATh PE3YIbTATHI
XUMHUYECKOTO  DKCIIEpUMEHTa B dbopme  3ammcu  ypaBHEHHU
COOTBETCTBYIOIINX peaKIuid U (OpMyIUpOBaTh BBIBOJBI HA OCHOBE JTHX

pe3yIabTaTOB

2.8

29

3.1

ChopMUpOBaHHOCT, ~ YMEHUN  COONIONATh  TpaBWja  MOJb30BAHHS
XUMHUYECKOH MOCYA0N 1 J1a00paTOpHBIM 000pYIOBaHUEM, a TAKXKE MpaBUiIa
oOpaiieHuss C BEHIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSAMHU TIO
BBITIOJIHEHU IO na60paT0pH51x XUMHWYCCKHUX OIIBITOB

ChopmMupoBaHHOCTh YMEHUH XapaKTEpPU30BaTb XUMHYECKHE IPOLIECCHI,
JeKANMEe B OCHOBE TPOMBIINUICHHOTO TIIONYYCHHSI CEPHOH KHUCIIOTHI,
aMMHaKa, a Takke cOPMUPOBAHHOCTDH MPEACTABIEHUN 00 0OIUX HAYYHBIX

MPUHIIAIIAX ¥ SKOJOTHYECKHUX MPoOieMaX XUMHUYECKOTO TPOU3BOJICTBA
XuMUs U KU3Hb. Pacuérnl

CpopMHUpPOBAaHHOCTh TPEACTABICHUA O XUMHYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHON KapTHHBI MHPA, POJIM XMMHH B MO3HAHUU SBJICHHUU
Npuposbl, B (OPMUPOBAHMHM MBINIJICHUS W KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHATTBHOW ~ TPaMOTHOCTH, HEOOXOMUMOW  JOnsl  pellleHus
MPAaKTUYECKUX 3a/7ad M DSKOJOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHS K

CBOEMY 3/I0POBBIO U IPUPOIHOM Cpejie

3.2

CchopMupOBaHHOCTh yMEHHUI KPUTHYECKH aHATU3UPOBATh XMMUYECKYIO
nH(pOpMaLIKIO, MOJIy4aeMyI0 M3 Pa3HbIX HCTOUYHUKOB (CpeAcTBa MacCOBOM

KOMMYHHMKAIUH, ceTb IHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCTE  YMEHHH  COONIOAATh  TMpaBWIa  SKOJOTHYECKH
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11e7IeCO00Pa3HOTO TOBEJACHUSI B OBITY M TPYAOBOU JEATEIBLHOCTH B IIEIISAX

COXpaHEHUs CBOETO 3710POBbS U OKPYKAIOIIEH IPUPOIHON CPEIb

Oco3HaBaTh OIACHOCTH BOSHGﬁCTBHH Ha XMBbIC OPraHU3MBbI Ol'IpCI[eJ'IéHHI)IX
BCIIECCTB, IIOHHMAasA CMBbICII IIOKa3aTCIsd HZ[K, INOSICHATE Ha IIpUMEpax
CIIOCOOBI YMCHBIICHUS W MPEAOTBPALICHUA WX BPCAHOIO BO3ACHUCTBHUS Ha

OpraHu3m 4CJIOBCKa

3.5

CchopMupoBaHHOCTh YMEHHUH MPOBOJIUTH BBIYMCICHUS C HMCIOJIB30BAaHHEM
MOHATHUSL «MAcCoBasl J0Js BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILIECHUM
ra3oB IPU XMMHUYECKHX peaKLUsaX, MacChl BellecTBa WM 00bEMa Ira30B IO
U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM O0BEMY OAHOIO W3
YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEINIOBOro 3¢ (dekra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHECHUS

OQHCPIUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

1.1

1.2

[Ipenmer opraHnyecKkOd XHMMHH: €€ BO3HHUKHOBEHHUE, PAa3BUTHE M 3HAUYCHUE B
MOJYyYEHUU HOBBIX BEHIECTB M MaTepHayioB. Teopusi CTpPOEHUS OPraHHUYECKUX
coequHennit A.M. BytnepoBa, €€ 0CHOBHbBIE MOJIOKEHUS

CtpykTypHble (QOpPMYNIBI OPraHMYECKUX BEIIECTB. [ OMOJIOTHS, HW30MEpHs.
XuMHuuecKkasi CBSi3b B OPraHUYECKUX COCAMHEHUSX — OJWHAPHBIE M KpPaTHBIC

csi3u. [Ipencrasienne o Kiaccu(PpUKAIUU OPraHUIECKIX BEIICCTB

1.3

Homenknarypa opraHMyeckux COEAMHEHUH (CHCTeMaTHYecKasl) U TPUBUAJIbHbIC

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIGfI KJIaCCOB OPraHM4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1

22

AJKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTUYECKHUN psAll. MeTaH U 3TaH — IpocTenIne
IPEJCTaBUTENIN AJIKAHOB: (U3MYECKHE U XHUMHUYECKHE CBONCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOXKIACHUEC B IPUPOAC, TOTYUCHUC U IPUMCHCHHUC

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHI pAA. OTuieH u MMPOIMNUJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (1)H3PI‘-ICCKI/IC U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOICHHUPOBAHUA, THUApATallkMU, OKUCICHUA U

HOJ'II/IMepl/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

24

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: crTpoeHue, BaxHeine
XMMHYECKHEe CBOMCTBa (peakuusi nmoiauMmepusanun). IlogydeHune cMHTETHUECKOTO

KayuyKa U PEe3HHbI

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHMSI, TOMOJIOTHYECKUN Psil. ALETUIICH —
NPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (HU3UYECKUEe U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIPATALINH,

TOpPEHMsI ), OJy4YE€HUE U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (PU3MUYECKHE W XHUMHYECKHE CBOWCTBA
(peakiuu rajJoreHupoBaHusl U HUTPOBAHUS ), TOJTYYEHUE U TpUMEHEHUe. Toryot:
cocTaB, CTpoeHue, (u3MUeckue ¢ XHUMHYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAHUS WM HUTPOBAHHUSA), TOJyYeHHE M TNpUMEHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTnuyeckasi CBSI3b MEXAY YIJIEBOJOPOJAMHU, MPUHAICKAIMMH K

Pa3JINIHBIM KJIacCaM

2.6

[IpupoHbIE UICTOYHUKH YTIIE€BOAOPOIOB. [IpupoaHbIii Ta3 1 MOMyTHRIE HEPTAHbBIE
ra3sl. Hegp u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HETH: MEPETOHKA,

KPEKUHT (TepMHUECKUI, KaTtanuTuieckuit), nuponus. [IpomaykTsl mepepaboTku




He(TH, UX TMPUMEHEHUE B IMPOMBIIUICHHOCTH U B ObITy. KamMeHHbIH yromas u

MPOAYKTHI €To mepepaboTKu

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

3.1

3.2
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[IpenensHbIe OAHOATOMHBIE CHUPTHL. METaHOI M 3TAHOJ: CTPOCHUE, (PU3NIECKHE
U XHMHUYECKHE  CBOMCTBa  (peakuMd C  aKTUBHBIMH  METaJlJIaMH,
raJJor€HOBOJIOPOJIaMH, T'OpPEHue), IMpUMeHeHue. BonoponHble CBs3M MeXIy
MOJIEKYJIAMH CHUPTOB. J[eCTBUE METAHOJIA U DTAaHOJIA HAa OPraHU3M 4YEJOBEKa.
MHoroaToOMHbIE CIIUPTHL. DTUIICHIJIMKOIb U TIUIEPHH: CTPOCHUE, PU3NIECKUE U
XMMHUYECKHE CBOMCTBa (B3aUMOACWCTBUE CO  ILEIOYHBIMH  METaJJIaMH,
KayecTBEHHasl peakluss Ha MHOIOaTOMHbIe cHUpThl). [leificTBue Ha opraHusm

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIOCpruHa U OTUJIICHITIUKOJIA

deHou: CTPOCHUC  MOJICKYIIbI, q)HSI/ILleCKI/Ie M XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue GpeHona
Anpaerunpl ¥ KeToHbl. DopMaIbACTUI, alleTAIbACTHI: CTPOEeHUE, GU3HUCCKUE H
XUMUYECKUE CBOMCTBA (pPEaklMM OKHUCICHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIE

peaKHI/II/I), IMOJIYYCHHUC U ITIPUMCHCHUC

3.4

OnHOOCHOBHBIE Ipe/eabHblE KapOOHOBBIE KUCIOTHL. MypaBbuHasi M YKCyCHas
KHUCJIOTBI: CTPOEHUE, PU3HUECKUEe U XMMUUYECKHE CBOMCTBA (CBOMCTBa, o0IIMe [UIs
Kjlacca KHCJIOT, peakiuss dSTepuduKaiuu), TMOIy4eHHe M IpPUMEHEHHE.
CreapuHOBasi M OJICMHOBAsI KUCIIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIITHX Kap60HOBI>IX KHUCJIOT, UX MOIOIICC I[CflCTBI/IC

3.5

Crnoxnbie 2(UpBl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MAPONIHM3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib

KHUPOB

3.6

VYrneBojabl: cocTaB, Kiaccuukaiys yraeBoaoB (MOHO-, AW- U TOJHCAXapHIbI).
I'moko3a — mpocredmmii MOHOCaxXapua: OCOOCHHOCTH CTPOCHHS MOJICKYIHI,
(bu3vecKre 1 XMMUYECKHEe CBOMCTBA (B3auMo ieicTBue ¢ ruapokcunom meau(ll),
OKHUCJIEHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
OpO’KeHHE TIIOKO3bl), HAaXOXXICHHE B TMPHUPOJE, MPUMEHEHHUE, OMOJIOTHYecKas
poiib. @otocunTe3. OpyKTO3a KAk M30Mep IIIHOKO3bl. Kpaxman u 1emtono3a Kak
npupoHbie ToauMepbl. CTpoeHHE Kpaxmana W IEeUIIoJIo3bl. Duznueckue u

XUMHUYECKHE CBOICTBA Kpaxmaia (TUIpOIN3, KaUeCTBEHHAs! PeaKIHsl C HOJI0M)

A3oTcoiepikalie OpraHn4eckie CoeIMHEeHNs

4.1

AMUHOKHUCIIOTHl Kak amMQoOTepHble OpraHuyeckue coequHeHus. duznueckue u
XMMHUYECKHE CBOMCTBA aMHHOKMCIOT (Ha IpuMmepe riuuuHa). buonormueckoe

3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/I,Z[BI

4.2

benkun kak INpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuynas,




BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHWMHYECKHE CBOMCTBAa OEIKOB:

TUApOJIN3, ACHaTypalusd, KaYCCTBCHHBIC pCAKIIMKU Ha Ocnku

BricokoMouneKy s ipHbIE COSMHEHMS

5.1

5.2

OCHOBHbBIE TOHSATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHb ITOJIMMEPU3ALIUH, CPEIHAS MOJIEKYIsIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHUH —
IIOJINMEPU3aLUs U TTOJMKOHICH AU

OKCIlepUMEHTAJIbHbIE METO/Abl M3Yy4YeHMs BELIECTB W UX IPEeBpallCHUN:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kox

1.1

1.2

1.3

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeopeTnyeckre OCHOBbI XUMUU

XUMHUECKUH dIIeMeHT. ATOM. SIpo aTtoma, W30TOMBI. DJIEKTPOHHAs 000JI0UKa.
DHEpPreTUUYECKue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOHUTAIH, S-, pP-, d-DJIIEMEHTHI.
OcoOeHHOCTH pacIpeiesIeHUs] JIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB

TNEPBLIX quBIpéX Mepruoaos. 3J'IeKTp0HHa$I KOH(I)I/IpraI_[I/IH aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3ineMeHTos 1. 1.
MengeneeBa. CBsA3b NepuOAMYECKOro 3akoHa H Ilepmomnueckold CUCTEMBI
xuMuyeckux vieMeHToB [[.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CIOXHBIX BEIIECTB MO TpyNIamM U IepHoJaMm.

3HadeHUe NepUOANYCCKOI'0 3aKOHA B Pa3BUTHUU HAYKU

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HETOJSPHAsT W TOJspHas, HWOHHAs, MeTauindeckas). oHbI:
KaTHOHBI U aHWOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKON CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHocTh. DnekTpooTpuniareabHOCTh. CTEneHb OKUCIECHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBa
BEIIECTB OT THUIIA KPUCTAUIMYECKOM pem€Tku. IlloHsaTHe 0 aucnepcHbIX
cucreMmax. VICTUHHBIE M KOJUIOMAHBIE PAacTBOpbL. MaccoBas H0js BEIECTBA B

pactBope

1.6

Knaccudukanms HeopraHmdeckux coeqnHeHnid. HomMeHkiiaTrypa HeopraHu4ecKux




1.7

BELIECTB
Xumuyeckass — peaknusa.  Krnaccudukamuss ~— XMMHUECKUX — peakluii B
HEOPraHUYeCKOW M OPraHUYEeCKOM XUMHUU. 3aKOH COXpPAHEHHUS MAacChl BEIIECTB,

3aKOH COXpPaHCHUA U MPCBPALICHUA SHCPIUU IIPU XUMHUYCCKUX PCAKIUAX

1.8

CKopocCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB

1.9

OOparumble peakuuud. XHUMUYecKoe paBHoBecue. DakTOphl, BIMAIOLUIME HA

cocTosiHue XxuMmuieckoro papHoBecus. [Ipunnun Jle [llatense

1.10

1.11

2.1

2.2

Onekrponutnueckas aucconuanus. CuiibHbIe M ciaalbie 3MeKTpoiuThl. Cpena
BOJIHBIX PAacTBOPOB BEIIIECTB: KKCJIasl, HEUTpabHAas, MIeJI0YHAs. Peakiiuu HOHHOTO

oOMeHa
OKHCINTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH
Heoprannueckas xumus

Hemeramnsbl. [Tonoxxenue HemeramuioB B Ileproanueckoil cucteMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa m 0COOCHHOCTH CTpoeHHsS aToMOB. Dusnyeckue
CBOMCTBa HEMETAJIIOB. AJIJIOTPOIKS HEMETAIJIOB (Ha IIPUMeEpPE KUCI0pO/ia, CEPHI,
docdopa u yrnepoaa)

XUMHUECKHE CBOICTBa BaXHEWIIMX HEMETAJUIOB (TaJlOreHOB, CEphbl, a30Ta,
dochopa, yrmepoga W KpeMHHUs) M MX  COEAMHEHUM  (OKCHIOB,
KHCIIOPOJICOICPKAIIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). IIpumenenue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnbl. Ilonoxenne merawioB B Ileprogndeckoil cUCTEME XMMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMSI SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTasuioB. OOmue ¢pusndeckue cBoiicTBa MeTasioB. CIiiaBbl METaIOB.
DNEeKTPOXUMHUYECKUH Psi/i HAPSXKEHU METAJIOB

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUM, Kanuii, KaabluMH,
MarHui, aJlOMUHUN, ITUHK, XpOM, KeJIe30, MeIb) M HX coenuHeHuit. OO0mme

CIoCOOBI MOTyYeHUsI METAIIOB. [I[puMeHeHe METaTOB B OBITY U TEXHHUKE

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCUICCTB, IIPHUHAMICKANIUX K PA3JIMIHBIM

KJj1accaM

XUMHUS U )KU3Hb

3.1

Ponp xuMum B oOecredeHUH HSKOJOTUYECKOW, SHEPTeTHUYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAULMHBL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMUYCCKUX peaKuHﬁ

3.2

[IpencraBnennst 00 OOIMMUX HAYYHBIX MPUHIIUINAX MPOMBIIUICHHOTO TOTYYCHHS
BOXHEHIIMX BelIECTB. YUenoBEK B MHUpPE BELIECTB U MATEPUAIOB: Ba)KHEUILIHE

CTpOMUTENbHbIE MaTepualbl, KOHCTPYKIMOHHbIE MaTepuajbl, KpacKH, CTEKJIO,




KCpaMHuKa, MaTCpHaJibl JId SJICKTPOHUKHW, HAHOMATCPUAJIbI, OPraHUYCCKUC H

MUHEpaJIbHbIE yI00pEeHuUs

33

Xumusi W 30pOBbE UEJIIOBEKAa: IIpaBWja MCIHOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiIa 0€30MaCHOTO UCIIOJIBL30BaHUS MIPEIApaTOB OBITOBOM XUMUU

B HOBCCI[HCBHOﬁ KHN3HU
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