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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpelHero oobiiero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHON 00pa30BaTENbHON TPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHUS
(®OIT  COO), npencraBneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO0/JOB K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIMPEIEIICHUIO
oOwielt crpaTeruy 00y4eHusl, BOCIUTAHUS U Pa3BUTHUS O00YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICJICH,
coJlep KaHMsl, pe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUECKOE oOpazoBaHue, NOJIy4aeMOoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON  OpraHU3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIUM OJTallOM pealu3alud  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHusd. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJIoBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO WM TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHusl CPEACTBAMU Yy4EOHOTO
npeaMera «XUMHUSD», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMe MO XMMHUU C YYETOM CHenu(pUKH HAYKH XUMHUU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKXke C y4ETOM
oOmmx 1efneld W TMPUHIUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHNE PAMOHATLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE Kak O €IUHCTBE
NPUPOJIBI U YeJIOBeKa, KOTopoe (PopMHUpyeTCs B XMMHUU Ha OCHOBE IMOHHUMAaHUS



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

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M XKHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHas XHMHA KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOIA,
HEPreTUUECKOM, MUIIEBOM, IKOJIOTHUECKON 0€301aCHOCTU M OXPaHBbI 310POBBS.

B coorBercTBUM ¢ OOmIMMHU LEASIMH M OPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOUEHUS B JKU3Hb COLUYMa, MNPOAOJDKCHUS
o0Opa30BaHMsl B pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMA  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30Bble  KypChl —
«Oprannyeckas xumus» U «OOmas U HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIOYEHHEM 3HAHMM W3 OO0Ield XUMHH) U
opraHu4eckoil xumuu. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHWN NPU WU3YYEHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «O0mas u
HEOpraHuyeckas XuMus» copmupoBaHa B IporpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYeHHI0 ydyeOHOro marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCSI HA YPOBHE KJIACCUYECKOM TEOPUM CTPOCHHSI OPraHMYECKHUX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHUH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUHU — OT YIJIE€BOAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEOUWHEHHH. B Kypce OpraHmyecko XWUMHH IIOJYYarOT DPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETOo 0Opa3oBaHUs NEepBOHAYAIbHBIC
NPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[lon HOBBIM yrjaoMm 3peHusi B npeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YyYEHHBII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMUS» O00yYarouuMcsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 0OBACHSIONMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucreMa 3HaHMI O Ba)KHEHIIMX BEIIECTBAX, 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. OTHW 3HAaHUS CIOCOOCTBYIOT TIOHMMA@HHUIO B3aUMOCBS3M XUMHH C
JIpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBA)XKEHHS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWs 3HaHWM, pELIEHUs WHTEUIEKTyalbHbIX U
HKCIIEPUMEHTAIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XWUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHsS] OPUEHTHUPOBAHO  Ha
(dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocopckux uaed, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTAaBOM H
CTPOEHUEM, IIO3HABAEMOCTb MPHUPOJHBIX SBJICHUNA MyTEM OSKCHEPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMII MEXKIQYy HOBBIMH (DakKTaMM U  TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmaHe pemieHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4JaronmMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaloT (opMHupoBaHHUE
YHHUBEpPCaJbHBIX Y4E€OHBIX JACWCTBUH, HMeEIOMMX 0a30Boe 3HAYEHHE JUIA
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku nH(pOpMALK, HEOOXOIUMBIX JIJIsl MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpeaHero odiiero oopa3oBaHusi, P ONPEICICHUN
COJIepKaTEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKOM HAayKH KaK OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KylbTyphl. C



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

CornacHO JaHHOW TOYKE 3pEHMs TJIaBHBIMU LIETSIMU U3YYEHHUS TpEeAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opMupoBaHME CHUCTEMBl XHMHUYECKMX 3HAHUW Kak  Ba)KHEHIICH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KIIOYEBbIC MOHATHS, (PYHIAMEHTAIbHBIE 3aKOHBI U TECOPHUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB U XUMHYECKHX peakuui, HEOOXOMUMBIX [JIsl TPHOOpETEHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOM U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJICHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ atum, comeprkaTelbHas XapaKTepUCTHKA 1eJiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUM YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopazoBanus. CeroaHs B
NpENoAaBaHUM XUMUU B OOJbIIed CTENeHH OTHAETCA  MPEeArnoYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp>KaHus OOydeHHus, OpPHUEHTHUPOBAHHON Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BJIAJCIOIIEro He
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJIYYCHHS 3HAHUN W MPUMEHEHHS WX B PEATbHON KU3HU
JUTSL pEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3y4eHMH TMpeaMeTra «XUMHs» JTOMHHHUpPYIOIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranusi 00yJarommMxcsi K yCIOBUSAM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBS3aHHBIX C BEIIECTBAMU M MX
IPUMEHEHHUEM;

dopmupoBaHre 'y OOy4aroOmMXcs KJIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jNuHBIX BHIIOB
NeSATEeILHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHanu3a U 00paboTKu MH(POpPMAIIUH,
HEOOXOJUMBIX Ui TNPUOOPETeHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMMHH, a TaKXKe s OLEHKH C MO3UIUN



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

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00yYaOIIMXCs: CIIOCOOHOCTH CaMOCTOSTEIFHO MPUOOpETaTh HOBBIS
3HAHMS 110 XHMHUH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(dhopMHpPOBaHHE U PA3BUTHE Y 00YYAIOMIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHHUS, HA0JF0aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NPU IUIAHKPOBAHWHW W TPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIUTaHHE Yy OOy4arommxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PaIlMOHAIBHOTO MPUPOJIONIOJIB30BAHUS, TTOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TPHPOJC W CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHUS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeAMET «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-Hay4YHBIC
MIPEIMETBD).

OO111ee YnCI0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 6230BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrabiseT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUs. CTpYKTypHbIE (hOPMYIIbI
OpraHMYeCKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccU(puKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BOKHEUIINX MPEICTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILIECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (IJI1aBjIeHHE, OOYTIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHM pAA. Mertan u 3T1aH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXKACHUE B IMPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U NPOIUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATallid, OKHUCIEHUS U
NOJINMEPHU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIIHE
XUMUYECKUE CBOWCTBa (peakuus mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIICH
— TMpPOCTEHIIMNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINUH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (U3NYECKHEe U XMMHUYECKHME CBOMCTBA
(peakiuu raJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MNPHHAMISKAIIUMHU K
pa3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHWE C oOpaslamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «Yromp», MOAEIUPOBAHHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ATHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuéTHrbie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMHU MeETaJllaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), IpUMeHeHue. BoaopoaHbie CBA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIbL W  TJIMLEPUH: CTPOCHUE,
¢usznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMM, KaueCTBEHHas peaklus Ha MHOIOAaTOMHBbIE CIHMPTHI). JleiicTBHE Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHHUS M BOCCTAHOBJIIEHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasl KHCIIOTBI: CTpOeHHEe, (PrU3MUecKue U XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uaponus
cinoxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.




YrneBompl:  coctaB, KjiacCH(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rupokcuiom Meau(Il), okucneHnne ammuadHbM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HAXOXJIECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonornyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupojHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMyecKkue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJus3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUIL:
IpoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Meau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJECHCTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(Il), B3aumoneicTBHEe Kpaxmana C HOJOM),
IIPOBEICHHE MMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJIYKTA PEAKIMHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4eckKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku Kkak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX IPEBPAIICHUI:
HaOJIOICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYpalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3aLUN, CPEAHSIS MOJIEKYJIApHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPU3ALUS U MOJTUKOHIEHCAIHS.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMACC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIOJIb30BAaHUE KakK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATUN, TaK U TIOHATUHU, SBISIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUNoTe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEpEHHe, SKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUUHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢doTtocuHTE3, OHMOJIOTHMYECKH AaKTUBHBIC BellecTBa (OENKH, YIJIEBOIBI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypCHlI.

TexHonorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIHFHOTO THTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC 1 KOCMETUYECKHE MpernapaThl, MaTepruaIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMuYeckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAS
000J10UKa. DHEPreTUYECKUe YpOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeniesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U lleproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
J. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [leproamyeckoil cucTeMbl
xuMuueckux asnemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHUYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM H TEPUOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa30BaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHblii). BomgopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



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

[loHaTne O OucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Howmenxkiarypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTuueckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusa. Kimaccupukanmss —XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN MPU XUMUUECKUX PEAKIIHSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTrMbie
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponautuueckas nuccounanus. CuiabHble U ciiadbie 3aeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIHNH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsSI BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabnmun «[lepuonnueckas cucrema xumuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTalnu3aTopa, OMPENICTICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON pEaKIum».

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHATHUS «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoaa, cephl, hocdopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAUIOB (TaJoreHoB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUU  (OKCHUIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAJUIOB U UX COEUHECHUN.



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

XUMHUYECKHE CBOMCTBA BaKHEHIMX METAUIOB (HATPHUH, Kalui, 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 KOJUIEKINH «MeTauibl U CIUIaBbl», O0Opa3lloB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3a7ad, HAOJIOJEHWE W OIHUCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B oOecrieyeHUM KOJOTUYECKOM, SHEPTreTUYECKON U MHUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS] BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUaANOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTEepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MUHEPAIIbHbIC
ynoOpeHus.

Xumus ¥ 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, npaBuia OE30MaCHOTO MCIOJIL30BaHUS MpenapaToB ObLITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMeTHBIX  CBS3€d TpW  WU3yYyeHUH oOmed u
HEOpraHu4ecKord xuMuM B 11 Kilacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATHUM, TaKk W TIOHSATUM, SBJISIFOLIUXCS
CUCTEMHBIMU JIJI1 OTAECIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, UBMEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHB, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC MCKOTIAeMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsl, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papMalmeBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

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

B cooTBeTcTBUM € CHCTEMHO-JESATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS NpeaMeTa «XUMHs» Ha YPOBHE CpPEIIHErO
o0111ero 0oO0pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

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

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIMUMHU LEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM Y TpPaBWIAMM  TOBEJEHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
0OydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c()OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy MNPUHATHIX B 00IIeCTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIMTAHUA:

OCO3HAHMS 00YJAIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TMO3HABATENbHBIX 3a7a4, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTETIBHBIX ~ HAOMIONEHWH, KPOMOTIMBBIX OKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBEJCHUS;

CHOCOOHOCTH OLICHWBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMU SBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE ITOCIEICTBHM 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LIEHHOCTEW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MUYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BelieCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCEACTBUNA W HEMPUATUS BPEIHBIX NPUBBIYEK (YyHOTpEOIECHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Yy4YaCTHE€ B PEHICHUM MPaKTUYECKHUX 3adad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U PE3YyJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIEM, BIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIbHON CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTWKEHUHW XUMHH  JUIs
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKAKOUIEH
IPUPOAHON Cpelie, YMEHHsI NPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHAMAEMBIX JICCTBUI U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeaCTaBlIeHusT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NMO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUur MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJii  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, O0OECHEYEHUH YCIOBUMN
YCHENIHOTO TPpyJa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIKM3a U OOBSICHEHUS SIBJICHUH OKpPY)KArOIIero MUpa u
MIPOUCXOAAIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHbBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0 IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelIeHus MpoOJieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

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

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JESATCITBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOydYaroIIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIece, CUCTeMa, HayIHBIA (PaKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieOBaHNe, HAOIIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NelcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHEBIE,

PETYJISTUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIMU O0yYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXKIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JeiCTBUSI:

CaMOCTOSITeIbHO  (OPMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh ILENU JICITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh WX B3aWMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHAaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHUECKHE pPACCYKIEHUs (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOAEIIBHBIE TPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyna, YpaBHEHHE XUMHYECKON
peakiMy — TMPU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSTENBHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAY€CTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (POopMyIHpOBaThH
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOU
NEeATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3ajay, NPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPOpManuu (HAy4HO-
NOMyJsipHasi JUTEparypa XUMHUYECKOTO COAEP)KaHMs, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmuM3upoBaTh UH(POPMAILMIO PA3IUYHBIX BUAOB U (PopM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTB;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orObope wuHpOpMAIMK, HEOOXOAMMOW [Jisi BBIMOJHEHUS Y4YeOHBIX  3a/mad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  TpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHpPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTENHFHO BBITIOJHEHUS MPENI0OKEHHOHN 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peajan3aluil y4eOHOro MpoeKTa u (HopMyIHpOBaTH BHIBOJBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAHUS TO3UIUN B
X07ie 00Cyk/1eHHs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITEIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuTt™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh HamboJee
G (EeKTUBHBIN CMOCO0 MX peHieHuss ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaIN3a
¥ CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMH O XUMHYECKOH  COCTaBIISAIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM JJIsl pEIeHHs] MPAKTUYECKUX 3a]1ad
¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHNS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallie B OCHOBE NOHUMAaHUS MNPUYMHHOCTH W CUCTEMHOCTH XHWMHYECKUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM ACSATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSTHS MpPHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHMI;

Cc()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
bopMynl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLuH,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBAaTh MPHUHAJJICKHOCTb HM3YyUYEHHBIX
OpraHMYECKMX BELIECTB IO HMX COCTaBY M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takkxe OpUBOAUTH TPUBHAIBHbBIE
Ha3BaHUS OTACJIbHBIX OPraHUYECKUX BEUIECTB (ITWIIEH, MPONWIIECH, AaleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHSI ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BemuiectB A. M. ByTnepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PpEaKIUil ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIM Ta3, Yroyib), CIOCOOBI UX MepepabOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUNU OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOMI0I€HHE, U3MEPEHUE, SIKCIIEPUMEHT, MOJIEIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOTIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IOl U J1IabOpaTOPHBIM O0O0OpPYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs] C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IJIAHUPOBATh M BBHIMOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HArpEBaHUU, IOJTyUCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMHd TEXHUKA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUUW COOTBETCTBYIOIIHMX
peakuuii 1 GOpPMYyIUPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(hOpMAIUIO, TOJYy4aeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
I€JIECO00Pa3HOTO TOBENEHUS B OBITY W TPYIOBOM NEATETRHOCTH B IIENISIX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns mjis 3amucu XUMHYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, POJU XHMHUH B IIO3HAHUU SBJICHUHU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATalOIINE TOHATUSA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIU, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
BJICKTPOJUTHYECKAST JIUCCOLIMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPHUYMHHOCTH H
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE MPU3HAKH TMOHITHIM,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NOHATHA IPU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ras3, aMMHAaK, rameéHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJCHTHOCTb U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAsS, METAJNINYECKAsl, BOJOPOJHAs) B COCAUHEHUSX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOTBI, aM(pOTEpHBIE TUAPOKCUBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa /[,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTb YMEHHM XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumuueckux snemeHToB JI. M. MeHnneneeBa, ucnoib3ys NOHATUA «s-, p-, d-
DIIEKTPOHHBIE opouTanmy, «QHEPTreTUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
10 nepuoaaM u rpymnnam llepuoanueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPTaHHUYECKUMH
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATH XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS JJIEMEHTOB, OOpaTUMOCTH
pEeaKlNH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
TUIIOB, TIOJTHBIE U COKpPALIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKLIMU UAYT 10 KOHUA;



c(OPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, TMOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  pacKpbhiBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEICTBOM COCTaBJICHHs AJIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3au4HbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHelIHero Bo3naerctsus (npunuui Jle [llarense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHUE IMPOIECCHI,
JeKalllue B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHsS] CEPHOM KHUCIIOTBI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACcChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOLIUX B PEaKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
nocyZoi M J1abopaTOpHBIM OOOpYIOBAaHUEM, a TaKXe IpaBuiIa OOpallEHUS C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEHUE MEePOKCUAa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENEICHUE Cpeapl PAcTBOPOB BEIIECTB C IOMOIIBID YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7ay 110
TeMaMm «Metaiey U «HeMeramibl») B COOTBETCTBHM C MNPAaBWIAMH TEXHUKHU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOrO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIuil U (HOpMyIUpoOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIENISIX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
MIPEIOTBPAIICHUS MX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKA;

JUIsT 0OYyJaronuXcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYyYalONIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cCHCTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHAYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no pazneny 3
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHble yraeBogOpOAbl — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
ux nepepadoTka
Hroro no pazgeny 13
Paspnen 3. Kuciiopoacoaep:xamnue oprannyecKue coenHeHU st
3.1 Cruprel. ®eHon 3
39 Anbnerunsl. KapOOHOBBIE KUCIIOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 2




Hroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne i/ P Konrpoubnbie IIpakruyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Ctpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Metanst 6 1
2.2 Hewmeramibl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )
) BEIIECTB
Hroro no pazneny 17
Paszpnen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

IIpeamer opranu4ecKko XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Teopust cTpoeHUs OPraHuYECKUX
coenunennit A. M. bytieposa, eé
OCHOBHBIC ITOJIOKCHUA

[IpencraBnenue o knaccudukanum
opraHuveckux Beuiects. HomeHkatypa
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCUICCTB

AlKaHBI: COCTaB U CTPOCHHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — npocTenIre
MPEICTaBUTENMN aJTKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUjeH u IMPOIUJICH — HpOCTefIIHI/IC
MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas padora Ne 1. «Ilonyyenue
ITUJICHA U U3y4EHUE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. [omyuenune
CUHTETUYECKOTO KaydyKa U PEe3UHBI




AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUH Psifl. AETHIIEH —
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB

1 Brruncnenus no ypaBHEHUIO XUMHUYECKOM
peakuuu

12 Apensbl: 6eH3011 1 ToIyoJ. TOKCHYHOCTH
apeHOB

13 I'enernyeckas CBS3b yII€BOIOPOAOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16 Kontponbnas paboTta mo pazaery
«YTneBoaopoab»

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ U 3TaHoJI. BoopoaHas cBs3b

13 MHoOroaTroMHsle CIUPTHI: 3TUIIECHTIIMKOJIb U
TJIMLEPUH

19 DeHOJI: CTPOCHHE MOJIEKYIIBI, (PU3UUECKUE
1 XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbrerunisl: GopMabaeTUa U
aneTanpAerna. AeToH

)1 OAHOOCHOBHBIE NpefieNIbHbIE KApOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHasI

22 [IpakTuueckas padora Ne 2. «CBoiicTBa




23

pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaSI 1 OJICMHOBasA KHCJIOThI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

24

25

26

Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBIE

CnoxxHbIe 2(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. ['MAPOIN3 CIIOKHBIX
3¢upoB

JKupsr: runponus, mpuMeHEHHE,
OnoJsornYecKas pojb >KUPOB

27

VYTieBopsl: COCTaB, KilaccuuKanus.
Baxneiimne npeacraBuTeNnu: TIIOK03a,
¢bpyxTO3a, caxaposa

28

29

30

31

Kpaxmai u nemirono3a Kak npupoHbie
MOJINMEPBI

KonTponbHas pabota mo pazaeny
«Kucnopoacoaep:xaiiue opraHnyecKue
coenuHeHus»/ Beepoccuiickast
IpoBepoyHas pabora

OO1m1ast xapaKTepUCTHKA a30TCOACPIKAILINX
OpPraHUYeCKUX COeTMHEeHUH /
Bcepoccuiickas npoBepouHas paboTa

AMWHEBI: METHJIAaMUH W aHWUIINH

32

AMUHOKHCTIOTHI KaK aMm(pOTepHbIC
OpraHUYECKUE COCTMHEHUS, UX
ouonornyeckoe 3HaueHue. Ilentuasl.
benku xak npupoaHsie




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTOHSITUS XUMHHU

33 BBICOKOMOJIEKYJISIPHBIX COCTMHEHHH !
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[Inactmaccel, KaydyKkH, BOJJOKHA
OBLIEE KOJIMYECTBO YACOB 10 14

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH AIEeMEHT. ATOM. DIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuit 3akoH u Ilepuognueckas
cucTeMa XUMMUYeCKux annemMeHToB [, U.
MenieneeBa, X CB3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHEHHH 110
rpynnam u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux anementoB .. Meneneena B
Pa3BUTHU HAYKH

CrpoeHue BemecTBa. XUMUYECKast CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs3U. BogoponHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHULIATEILHOCTb.
Crenenb okucieHus. Bemectsa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAaX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCcTBa B pacTBOpC




10

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

Kiaccudukanms XuMuaeckux peakiuii B
HEOPraHWYECKOM M OpraHUvYeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU NPU
XUMHUYECKUX PEaKIUSIX

Ckopoctb peakiuu. OOpaTuMbIe peaKIuu.
XUMUYECKOE paBHOBECHE

[IpakTuueckas padora Ne 1. «BausiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakium»

11

DnexTpoiauTHuecKas auccoruanus. [lonsrue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiun nonHoro oomena. I'maponus
OpPraHMYECKUX M HEOPTaHNUYECKHUX BEIIECTB

12

OKHUCINTENFHO-BOCCTAHOBUTEILHBIC
peakmuu. [TousTHE 00 2MIEKTpOIIN3E
pacIIaBoB M pacCTBOPOB COJIEH

13

14

KonTponbHas pabota mo pazaeny
«Teopernueckne OCHOBBI XUMHUU»

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




15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH DS
HaIpsDKEHUN METaJUIOB

XUMHUYECKHE CBOMCTBA BAXKHEHIITNX

METaJUIOB (HAaTpUH, KaJui, KaJablluid, MarHui,
ATIOMUHHNA) U UX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX
COCTMHEHUN

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

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

21

®u3nYECKUEe CBOMCTBA HEMETAIIJIOB.
AnoTponusi HEMETAUIOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHAMHYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHUN

XuMHuecKue cBoiicTBa a3oTta, gpocopa 1 ux
COCIMHEHUI

XHWMHUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COETMHEHUN

O0001IeHYE ¥ cUCTEMAaTU3alMs 3HAHUI 1O




TteMe «Hemeramiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 1
"Hemeramnsl"»

)3 KonrtponbHas pabora mo remam «MeTamibi» |
n «Hemeramib»

79 Heopranuueckue u opraHu4ecKue KUciaoThl. 1
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmdorepHble HEOpraHU4eCcKue 1

30 opraHuydeckue coenuHeHus. I'enetTnueckas |
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BELIECTB
Posnb XxuMum B obecrieueHnH 3K0JIOTHYECKOi,

31 SHEPreTHUECKOHN U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHU MEAUIIMHBI
[IpencraBienust 06 00X HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOIYy4YeHUS 1
BAXHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MAaTEPHATIOB 1

34 XHMHS U 310pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBbI OPraHN4ECKOW XUMHUU

ChopmupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJM XHUMHUM B TO3HAHUU
SBJIGHUH TpUPONbI, B (OPMHUPOBAHMU MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOTUMOU IS
pelieHus TPAKTUYECKUX 3a7ad U DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremoil XMMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAECT:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30MEpHs, HU30MEPBHI,
FOMOJIOTUYECKUN PAI, TOMOJIOTH, YIJIEBOJAOPOIbI, KHCIOPOA- U
a30TCO/ICpKAIME COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIECTBA
(yrmeBompl, KMpBI, OENIKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHUsI opraHnuueckux BemiecTB A.M. Bytnepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, IIOJYYeHUH U O€30MacHOM
WCIIONB30BAaHUM  BAXKHEHIIMX HEOPTraHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy )51 HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.3

1.4

ChopMHpOBaHHOCTh YMEHHMHM BBIABIATH XapaKT€pHblE MpPHU3HAKU
MOHATUM,  YCTaHABJIMBAaTBL WX  B3aWMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TOHATUS IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUN

c(hOPMUPOBAHHOCTh YMEHHMH HCIIONH30BATh XUMUYECKYH) CHMBOJIHKY
JUISE COCTaBIICHUS MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMyaT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKIINil, U3TOTABIUBATH MOAEIH MOJIEKYJI OPTaHUIEeCKUX
BEIIECTB JI WILTIOCTPALUA MX XUMHYECKOTO U MPOCTPAHCTBEHHOTO

CTPOEHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHUH  yCTaHABIMBATh  IPHHAJJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHMIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUS, BBICOKOMOJIEKYISPHBIC
COEIUHEHMs), JaBaTh MM  Ha3BaHUsA [0  CHCTEMAaTH4YECKOU

nomenkiarype (IUPAC)

L.5

ChopMUpOBaHHOCTE YMEHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. byriepoBa miisi oObsicHeHUS
3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXpPAaHCHUSA MACChl BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM . BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHAIBHBIE Ha3BaHUS
OTJENbHBIX OPraHUMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaabIeruf,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTEapuHOBAsl KHUCJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, ILeJUIH103a,

[JIMLMH)

2.2

CdopMHpOBaHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOEHHUE,
(dbu3nMYecKne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTaBUTENEH
pPa3MUYHBIX KIJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMUJIeH, amneTuieH, OyramueH-1,3, mertunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOIb, TIHUIEPUH, (EHOJI, aleTalbIeruI,
MypaBbHMHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a, Kpaxmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATh TEHETHUYECKYIO CBS3b
MEXKIY  TUIHWYHBIMU  NPEACTABUTEISIMUM  PA3JIMYHBIX  KJIACCOB
OPraHMYEeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHUX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIT

24

CdopMupoBaHHOCTH yMEHUS XapaKkTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB HepepaGOTKI/I

XUMUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCT YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAaX HAYYHOT'O IMO3HAHHA, UCITIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE), HCIOJIb30BATh CHUCTEMHbBIE
XUMUYECKUE 3HAaHUS U1 NPHUHATHS pEHIeHUH B  KOHKPETHBIX

KU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON MOoCcynoil u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKKe
rpaBujia oOpamieHus: ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

33

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIIOJHATh XHMHUECKUAN
SKCIIEPUMEHT (IIPEeBpaLCHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHuH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpraHWYECKUX BEIIECTB, JICHATypalus OEIKOB TP HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpaIlleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
000pynoBaHUEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMyTUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

34

3.5

CdopmupoBaHHOCTh YMEHUI IPOBOAUTH BBIYMCIICHUS 110 XMMUUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEILECTBA WU
IPOAYKTA pPEeakLMy 10 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OHOTO
13 UCXOJIHBIX BELIECTB WJIM IPOAYKTOB PEAKLIUH)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

CpopMHUpOBAaHHOCT, yMEHHH COOJIO/AaTh TpaBUjIa JKOJOTHYECKU
1enecoo0pa3HOro MOBENEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTb BO3JIEMCTBUS Ha >KUBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHUYeCKUX BELIECTB, MOHMMAasl CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAIlMW), TIOSICHATH Ha
npuMepax crnocoObl YMEHBIIEHHUS U TMPEAOTBPAIEHUS UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus



pe3yjabTara

1

1.1

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

Brnanenue cucreMOM XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMa, §-, p-, d-dIIEKTPOHHBIE OPOUTAIT AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKMCIIEHUsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas peIETKa, THIbl XUMHUYECKUX peakIui
(OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakuuu HOHHOrO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs] ~ TUCCOLMALNSA, OKUCIUTENb, BOCCTAaHOBUTEIb,
CKOPOCTbh XMMUYECKOW pEaKLUH, XMMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl DIEKTPOJUTHUYECKON aucconuanuu, [lepuogmydeckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUH A3bIK XUMHH, (PAKTOJIOIMYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U OE30IIaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKaA

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
HNOHATHSL P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

€CTCCTBCHHOHAYYHbIX IIPCIMCETOB

1.3

1.4

L.5

1.6

BJ'IaILCHI/Ie OCHOBHBIMHM MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JIIOI[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopMupoBaHHOCTh yYMEHHI OMpEAENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XHMHUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIUYHOIO
COCTaBa, BHJ  XUMHUYECKOHW  CBsi3M  (KOBAJIGHTHas, HWOHHa,
MeTaJTu4ecKasi, BOAOPOIHAs) B COCIUHEHUSIX, TUIl KPUCTAIUTHUECKON
pEmIéTKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJEKYJspHas, MOHHAs,

MeTaJUTHIeCcKas)

ChopMupOBaHHOCTh YMEHUH ONpPEIENATh XapakTep CpeAbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(HUIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY B(I)(beKTy peaknuuu, HU3MCHCHUIO CTeneHen



OKHCJICHUS  DJIEMEHTOB, O0paTUMOCTH  peaklHH,  y4acTHUIO

KaTaJlu3aTopa)

1.7

1.8

ChopmupoBaHHOCTH YMEHUH  COCTABIIATH ypaBHEHHUS  PEaKIUi
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAIIEHHBIE YPABHEHUS pEaKUUU
MOHHOI'0 0OMEHa, YUUTHIBas YCIOBHS, MPU KOTOPBIX 3TU PEAKIUH UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUHN MPOBOIUTH PEAKIUU, MOATBEPKIAIOLINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BEUIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHM4CCKUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHUH PACKPBIBATH CYIIHOCTH OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PaKTOpOB

ChopMupoBaHHOCTH yMEHHI  OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTHU OT BHEIIHETO BO3JCUCTBUS

(npunnun Jle Hlatense)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIici [lepuoanueckoro
3aKOHa J.N. Menaeneena 51 JIEMOHCTPUPOBATH €ero
CUCTEeMATH3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJIb3ysS
MOHATHSL «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUWHEHHMH MO MEpPUoJaM W rpymnnam

[Iepnonnueckoi cucreMsl XuMu4ecKux 3y1eMeHToB [I.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOLIHE
XUMHUYECKHE CBOMCTBA HEOPTAaHWYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXKAY
HEOpraHWMYEeCKUMU  BeHIeCTBAMM  C  [OMOUIbIO  ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKuHﬁ

2.4

ChopMHUpPOBAaHHOCT,  YMEHHMM  YCTaHABIMBATH  MPHUHAIICIKHOCTH

HEOPraHMYECKHUX BELIECTB MO MX COCTaBy K ONpeNeI€HHOMY Kiaccy



(rpymnme) coenMHEHui (MpOCThIE BELIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/[IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHUI UCIOIB30BAaTh XUMUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBIieHUST (OpPMYyN BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematndeckyro HoMeHknarypy (IUPAC) u TpuBuagbHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETAlI€Has W3BECTb,

MUTHEBAs COJIA, TUPUT U IPYTHUE)

2.6

ChopMupoBaHHOCTH YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPIaHUYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB,
MNOATBEP)KAATh  CYIIECTBOBAHME  T'EHETUYECKOHW  CBSI3M  MEXKIY
HEOPTaHMYECKUMHU  BEIIECTBAMH  C  IOMOIIBIO  yYpaBHEHHU

COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKIII/If/'I

2.7

2.8

CpopMHUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBIMOIHATH XUMUYECKUN
HKCHEPUMEHT (pa3oKeHHEe TMEepPOKCHAa BOJAOPOJA B TIPUCYTCTBHU
KaTajn3aTropa, ONpeJesieHHe Cpelbl PACTBOPOB BELIECTB C MOMOIUIBIO
YHUBEPCAJIBHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHbIX (HAKTOPOB Ha
CKOPOCTh XMMHYECKON peaklu, peakiud HOHHOTO OOMEHa,
KayeCTBEHHBIE PEAaKIUU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, pEIICHHE OSKCIICPUMEHTAIBHBIX 33/a4 10 TeMam
«Mertatb» u «Hemeramibl») B COOTBETCTBHU C TPaBHIAMU TEXHHUKU
0e30MacHOCTH TpU OOpalleHHMH C BeulecTBaMM M J1a00paTOPHBIM
o0opyI0oBaHUEM; MPEACTABIIATh pe3ysibTaThl XUMHUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ u (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

CdopmupoBaHHOCTh YMEHHI COOMIOAATh MpaBWiIa TMOJIb30BAHUS
XUMUYECKOH TOCY0M W J1abopaTOpHBIM OOOpYAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUH C MHCTPYKIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MPOLIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a TaKkke cHOpMUPOBAHHOCTH MpEACTaBIECHUN 00
o0IMX HAyYHBIX TPUHIUIAX W  OKOJOTHYECKUX  MpodieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUA U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONIEH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, pPOJIM XHWUMHU B IIO3HAHWUU




3.2
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SBJICHUA TpHUPOABI, B (OPMHPOBAHMM MBIIUICHUS W KYJIbTYpPbI
JTUYHOCTH, €€ (PYHKIMOHAIBHOH TPaMOTHOCTH, HEOOXOJAMMOM MJist
pelieHusT TPAKTUYECKUX 3a7a4 U OIKOJIOTHYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHON cpesie

CdhopMupoBaHHOCTB yMEHUH KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpManuio, NOJy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TIPaBHIA DKOJOTUYCCKU
1enecoo0pa3Horo MoBeleHUss B OBITY M TPYAOBOH NESATENBHOCTH B
LENSAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYXKAIOIMIEH NPUPOJTHON

cpebl
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3.5

Oco3HaBaThb ONAcCHOCTh  BO3JEUCTBUS HAa JKUBBIE OPraHU3MbI
oIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBI/ISI Ha OpraHus3M 4CJIOBCKa

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJI30BAHUEM TOHSITHS «MaccoBasi JIOJIA BEIIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOLICHHH Ta30B MPU XUMHUYECKUX PEAKIUAX, MAacChl
BelecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce WiIH 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIUU BEIICCTB,
TeIIOBOr0 d(PeKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA

1

Teopernueckne OCHOBBI OPraHUYECKON XUMUH

1.1

1.2

1.3

[Ipenmer opraHnyeckOd XHWMHH: €€ BO3HHUKHOBEHHUE, PAa3BUTHE U 3HAUYCHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTPOECHUSI OPraHUYECKUX
coequHennit A.M. ByrnepoBa, €€ 0CHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMyNbl OpraHMYEeCKHX BelIeCTB. [omoJorusi, H30Mepusl.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KracCUpUKAIMA OPraHUIECKUX BEIIECTB
Homenknarypa opraHMyeckux COEAMHEHUH (CHCTeMaTHYecKasl) U TPUBUAJIbHbIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIGfI KJIaCCOB OPraHu4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
MPEJCTaBUTENIN AIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXOKIACHUEC B IPUPOAC, ITOTYUCHUC U IPUMCHCHHUC
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ANKEHBI: COCTaB W CTpPOCHHC, TOMOJIOTUYECKUI pAaa. OTHIEH H IMPOIMWIICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (1)H3PI‘-ICCKI/IC U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATallkMU, OKUCICHUA H

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

2.3

Anxaguensl: OyraaueH-1,3 u MerunOyragueHn-1,3: cTpoeHue, BaxHeimne
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydyeHne cMHTETHUECKOTO

KayuyKa U Pe3HHbI
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AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psfl. ALETUIIEH —
NPOCTEHIIMIA TpeACTaBUTENb aJIKHMHOB: COCTaB, CTpOeHHe, (U3NYECKUEe W
XUMHUYECKHUE CBOWCTBA (peakluy TUApUPOBaHNUs, TAJIOT€HUPOBAaHMSI, THpATALIUY,

TOpPEHMSI), TOJy4YEHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHUs U HUTPOBaHUS ), MOJIyYeHHe U npuMeHnenue. Tomyodr:
COCTaB, CTpOeHHE, (U3MYEeCKHMe M  XUMHYECKHe CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHUs), TOJIYYEHHE WM TNpPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckasl CBSI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAUICKAIIMMHU K

Pa3IMYHBIM Ki1acCcaM

2.6

[Ipupoanbie HICTOYHUKH YTIIeBOAOPO0B. [IpupoaHbIii ra3 1 nonyTHble HEPTIHbIE



3.1

ra3sl. Heg1p u e€ mpoucxoxnenue. CrnocoOsl nepepaboTKi HeTU: MEPETOHKA,
KPEKUHT (TepMHUECKUH, KaTtanuTuieckuit), muponus. IIpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITYy. KaMmeHHbIH yroiap u

MIPOJYKTHI €ro nepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3NUECKHE
U XUMHYECKHE  CBOWcTBa  (peakuuu  C aKTUBHBIMM  METaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), MpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYJJaMH COUPTOB. JlelicTBME METaHOJa W ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIUKOJb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE U
XMMHYECKHE CBOMCTBA (B3aMMOJCHUCTBHME CO  IIEJIOYHBIMH  METaJJIaMH,
KaueCTBEHHAsi peakiusi Ha MHOTOATOMHBIE CINHPTHI). JleiicTBME HaA OpraHusm

YCJIOBCKA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@deHoI:  CTpOEHHUE MOJCKYJbl, (U3UYECKHUEe ¢ XMMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona
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3.5

3.6

4.1

Anpaeruipl ¥ KeToHbl. DopMaIbACTUI, alleTAIBACTH: CTPOSHUE, GU3HUCCKUE H
XUMHUYECKHE CBOMCTBA (PEaKIMM OKHCICHUS W BOCCTAHOBJICHHS, KaYCCTBEHHBIC

peaxkuun), noJy4eHue u NpuMeHEeHNe

OHOOCHOBHBIE TpefeibHbIe KapOOHOBbIE KHUCIOTHI. MypaBbHHAs U YKCYCHas
KHMCJIOTBI: CTPOEHHE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME /IS
Kjlacca KHCJIOT, peakius »JTepudukanuu), NOJy4yeHHE U IPHUMEHEHUE.
CreapuHoBasi U OJEMHOBAsl KUCIOTHl KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX

KHUCI0T. Mbla Kak COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIefiCTBHE

CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXHBIX
s¢upoB. Kupsl. 'maponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(uKanus yriaieBoaoB (MOHO-, AM- U MOJMCAXapHJIb).
I'moko3a — mpocredmmii MoOHOcCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI,
¢du3nyeckrue 1 XUMHUYECKUe CBOMcTBa (B3aumoaelicTBue ¢ ruapokcuaom meau(Il),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
OpO’KeHHE TIJIIOKO3bl), HaXOXKIEHHE B MPUPOJE, MpPUMEHEHHE, OHOJIoruuecKas
ponb. dotocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. KpaxMai u mesmiono3a Kak
NpUpoAHble MoiauMepbl. CTpoeHHE KpaxMmala M LeurosIo3bl. Pusznueckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4€eCKUC COCANHCHU A

AMHHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YC€CKUC COCIAUHCHUS. dusznueckue u

XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe TiauinHa). buomormdeckoe




3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/I,Z[BI

4.2

benkn Kak DIpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepuunas,
BTOpUYHAS W TPETUYHAS CTPYKTypa OenKkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApOJInN3, ACHATypalusd, KaYCCTBCHHBIC pCAaKIIMKU Ha Ocnku

BricokoMoueKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHbBIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHb ITOJIMMEPU3ALIUH, CPEIHAS MOJIEKY I pHas
macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHUH —
MIOJINMEPU3aLUs U TTOJMKOHICH AU

OKcIlepUMEHTAIbHbIE METO/Abl M3Yy4YeHMs BELIECTB W UX [PEBpPallCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4dyKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

1.3

XUMHUECKUH dyIeMeHT. ATOM. SIpo aTtoma, W30TONBI. DJIEKTPOHHAS 000JI0UKA.
DHEpPreTUYECKUe ypoOBHHU, MOAYPOBHU. ATOMHBIE OpOHUTAIIH, S-, p-, d-DJIIEMEHTHI.
OcoOeHHOCTH pacmpe/esieHus 3JIEKTPOHOB M0 OpOUTANSIM B aTOMax 3JIEMEHTOB

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

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iueMeHTos 1. 1.
MengeneeBa. CBA3b NepUOAMYECKOrO 3akoHa M Ilepmoanueckold CUCTEMBI
xuMuyeckux vieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MUMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyNIaM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B Pa3BUTHU HAYKHU

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. Buabl XUMHYECKOW CBS3H
(koBasieHTHAs HEMOJSpHAsT ¥ TOJspHas, HWOHHAs, MeTauindeckas). oHbI:
KaTHOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKON CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). Bogopoanas cBs3b

1.4

BanentHOCTS. 3JICKTpOOTpI/II_IaTCJ'IBHOCTL. CrereHb OKUCIICHUS

L.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIDHOTO CTPOEHUS. 3aKOH ITOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTbH CBOMCTBA
BEIIECTB OT THIA KpPUCTAUIMYECKOW pemerku. lloHsaTHE 0 aHCIepCHBIX

cucremax. McTtuHHBIE T KOJUIOWIHBIC PacCTBOPHI. Maccosas J0JIA BCIIECTBA B



pacTtBope

1.6

1.7

Krnaccudukanus Heoprannueckux coequHeHunit. HomeHknatypa HeopraHmueckux

BCIICCTB

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKHX — peakiuid B
HEOPraHMYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPAaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHUA U IMPEBPAIICHNA SHCPIUHU ITPHU XUMHUYCCKUX PCAKIUAX

1.8

CKOpoCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB

1.9

OOparumble peakuuu. XHUMUYeCKoe paBHoBecue. DakTOphl, BIMAIOLIME HA

cocTosiHuE XuMuieckoro pasHoBecus. [Ipunnun Jle [llarense

1.10

1.11

2.1

2.2

DnexTponuTrueckas aucconuanus. CuiapHbIe W ciiadble dekTposnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpaJIbHAas, IIeJIouHas. Peakiuu HOHHOTO

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B [leprogudeckoil cucreMe XMMUYECKUX
anemenToB J[.M. MenzeneeBa 1 0COOEHHOCTU CTpPOEHUS aTOMOB. Pu3ndeckue
CBOMCTBa HEMETAIIOB. AJIJIOTPOIHS HEMETAILIOB (Ha MpUMepe KUCI0pO/ia, Cephl,
docdopa u yrnepoaa)

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJIOB (TaJIoTeHOB, Cepbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHHMH  (OKCHJIOB,
KHCJIOPOACO/ICPKAINX ~ KUCIOT, BOJOPOIHBIX coeanHeHui). [Ipuvenenue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3
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Meramnbl. Ilonoxenne merawioB B Ileproandeckoil cUCTEME XMMHYECKUX
annemenToB J[.M. MenzaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0UEK
aToMoB MeTaoB. Ob6ume ¢puszndyeckue cBoiicTBa MeTauioB. CIUIaBbl METAJIJIOB.

DNEKTPOXUMHUUECKUN Psiji HAlIPsHDKEHUH METaJJIoB
XUMUYECKHE CBOWCTBA BaXXHEHIIMX METAUIOB (HATpUM, Kajuii, KallbLIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, Kele30, MeIb) U WX coeauHeHui. OOmme

CHOCOObI MOJTyYeHUs] METAJUIOB. [I[prMeHeHne MeTauioB B OBITY U TEXHUKE

2.5

I'enetmueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

3.2

Pons xuMum B oOecredeHUH HSKOJOTUYECKOW, JSHEPTeTHUYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAULUHBI. [IOHATHE O HAYyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKL{I/Iﬁ

Hpe,Z[CTaBJ'ICHI/IH 00 06H_II/IX HAaYYHBIX MMPUHIUIIAX MPOMBIIJICHHOTO IMOJIYYCHHA
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BOXHEHIIMX BelIEeCTB. UenoBEeK B MHUpPE BEUIECTB U MATEPHAJIOB: BAaXKHEUILHME
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUMOHHBIE MaTepualibl, KpPaCKH, CTEKIIO,
KepaMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATE€pUaJIbl, OPraHUYEeCKUE U
MUHEpaJIbHbIC YI00pEHUS

XuMUAd UM 3J0pOBbE YEJIOBEKA: IpaBWJIa MCIOJIb30BaHUS JICKAPCTBEHHBIX

ImpernaparTros, IpaBujia 0€30I1aCHOTO MCITOJIL30BaHUS npernapaToB OBITOBOM XHMHH

B [IOBCEHEBHOMU KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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