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HOACHUTEJIbBHAS 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE CpeaHEro ooOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpaszoBanuu B Poccuiickoii denepamnumny, TpebOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHOlt 00pa3oBaTeIbHONW MPOTPAMMBI  CpeAHEro o0061iero oOpa3oBaHUs
(®OIT  COO), mnpencrabieHHblx B DeaepalibHOM  rOCYIapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX opraHu3auusx Poccuiickoi
®denepanuy, peamu3yOIIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPaMMbl, H
OCHOBHBIX TOJIOXkeHHM «CrTparerun pa3BUTHS BocnuTaHus B Poccuiickoin
deneparuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXO0/J0B K pa3pabOTKe MPOrpaMMbl N0 XUMHUHU, K OMPEICICHUIO
oO1mieit crpaTeruu 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSI OOYyYAIOMIMXCA CPEeICTBAMU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHble nonoxkenuss ®I'OC COO o B3auMO0OOYCIOBIEHHOCTU LEJEH,
COJlep KaHMs, Pe3yJbTaTOB OOy4YeHUST W TPeOOBaHMA K YPOBHIO TIOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHOM  OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHIYXHT 3aBEpUIAIOLIMM 3TalloOM pealu3alud Ha
COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KIIIOUEBBIX I[EHHOCTEH, NPUCYIIHUX
[EJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHUs. OTHU IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhl
YEJIOBEeKa, a TaKKe SKOJOTMYEeCKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbI0 M TpPUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyyJaromuxcs Ha YpOBHE CPEHEro 00IIero o0pa3oBaHMs CPEACTBAMU YYEOHOTO
npeaMera «XHUMHS», COJEPXKAHUE M TOCTPOEHHE KOTOPOIrO OIpENEIEHbl B
nporpaMMe MO XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUsS B
NO3HAHUU TMPUPOJbI U B MaTEpPUAIbHOW »U3HHM OOIIECTBA, a TAKKE C YUETOM
oOmMX wHenedl MW MPUHLMIIOB, XAPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeaHero oo1iero oopasoBanus B Poccuiickoit deneparuu.

XuUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyi0 pojib B
COBPEMEHHOW IUBUIIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MaTepuagbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILIEHHUS,
B CO3/IaHME LEJIOCTHOIO MPEJACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOBI M YEJIOBEKAa, KOTOpoe (POPMUPYETCS] B XMMHH Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00J1aCTIMU MPUMEHEHUS.



TecHO B3aMMOJEWCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XMMUs cTajia
HEOTHEMJIEMOI 4aCThI0O MUPOBOM KYJIBTYPhl, HEOOXOUMBIM YCIOBUEM YCHEIIHOTO
TpyJla U JKM3HU KaxJaoro uwieHa oOmectBa. CoBpeMeHHass XMMHs Kak Hayka
co3yjaresibHas, KaK HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha pEIIeHHE
rJI00AJIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIIOBEYECTBA — ChIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBUM ¢ OOIIMMH LEISIMH U OPUHIMIIAMUA CPEAHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHb
U3YYEHUS!) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOOUMYK0 WM s BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, IPOJOJDKEHUS
00pa30BaHUs B pa3IMYHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocraBnstomiuMu  nipemMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KypCchl —
«Oprannveckas xumusi» U «OOwWas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITIOHEHTOM COJEP’KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM 10 HEOPTaHWYECKON XMMHUH (C BKIIOUEHHUEM 3HAHHUU U3 00IIeld XuMuu) U
opraHnyeckol xumuu. @opMHUPOBaHUE JAHHOM CUCTEMbl 3HAHUW NPU U3yYCHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumyeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» chopMmupoBaHa B IporpamMme MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3Y4YCHHIO Yy4eOHOTro Marepuaia u oO0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpeNeNEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpPraHMYecCKOW XHWMHHM BELIECTBA
paccMaTpHBAaIOTCd HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHWYeCKHX
COCIMHEHHWH, a TakXe Ha YPOBHE CTEPEOXMMHYECKUX M  3JIEKTPOHHBIX
OpeICTaBICHU O cTpoeHuu BenlecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJOTMYECKU
aKTUBHBIX COEIMHEHHH. B Kypce OpraHuueckoil XHMHHM TOJYyYarOT pa3BUTHE
chopMHUpPOBAaHHEIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NEPBOHAYATILHBIC
IPEJCTaBICHNUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX IPU3HAKaX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEeaKIuu.

[lon HOBBIM yrioMm 3peHHss B TIpeaMere «XuUMHs» 0a30BOro ypOBHS
paccMaTpuUBaeTCs M3YUYEHHBIH Ha YypOBHE OCHOBHOTO 0O01Iero oOpa3oBaHUs
TEOPETHUYECKHi MaTepuadl u (AKTOJIOTHUYECKHE CBEIACHHMS O BEIIeCTBaXx U
XUMHYECKOl peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» OOYyYarOIIMMCSl MPEAOCTaBIAECTCS BO3MOKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTUYECKUX MO3ULHUH,



rIy0oke TOHATh HMCTOPUYECKOE W3MEHEHHE (YHKIMI STOro 3akoHa — OT
obo0marome 10 00BICHSIONMIECH U MPOTHO3UPYIOIESH.

Envnas cucreMa 3HaHUN O Ba)XKHEMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOICTBaX W MPUMEHEHUHU, a TAKKE O XMMHUYECKUX PEaKLUUsX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOTeKaHus jJomnojiHsgercs B Kypcax 10 um 11 knaccos
IIEMEHTAMHM COJEpP)KaHUS, WMEIOIIUMH KYJbTYpPOJIOTHYECKUA U MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT IIOHMMAaHHUIO B3aMMOCBA3M XUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ POJib B IIO3HABATEIBHON W IPAKTHYECKOU
NESATEILHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIHTAHUIO YBAaXKEHUS K IMpoleccy
TBOpUYECTBA B O0JACTH TEOPUU M NMPAKTUUYECKUX MPUIOKEHUNA XUMHUH, TOMOTAOT
BBIITYCKHUKY OpPUEHTHPOBATbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MHGOpPMAIUIO U
IPUMEHATh €€ I IIONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3a/lay. B 1ienomM coaepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dopMupoBaHrue y 00yYaromUXCs MHPOBO33PEHUECKONW OCHOBBI ISl TIOHUMAaHUS
¢unocodckux uleH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHWYECKOro U
OpPraHMYecKOro MHpa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HUX COCTABOM H
CTPOEHUEM, TI03HABAEMOCTh MPHUPOJHBIX SBICHUNA NyTEM OSKCHEpPUMEHTa W
pelIeHUs] MPOTUBOPEUYMI MEXAY HOBbIMH (aKTaMHM U TEOPETHUYECKUMU
IPEINOChUIKAaMH, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpoleM cOepeKeHUsl FIHEPIeTUYECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.

B nmnnane pemieHus 3adad  BOCHUTAHUSA, PAa3BUTHS M COLUAIU3ALMH
oOy4Jaromuxcsd MNPUHATBIE MPOrPaMMOM IO XUMHUU IOJAXOJbl K OIPEAEICHUIO
COJCpKaHUS M TOCTPOEHUS TMpeAMeTa MpeayCMaTpuBaroT (hopMupoBaHUE
YHUBEpPCAJIbHBIX Y4EeOHBIX JEWCTBUH, HMEIOMMX 0a30Bo€ 3HAUYCHUE MJIs
pPa3NMYHBIX BHJOB JICSITENIBHOCTU: pEUIeHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTKH MHPOPMALIMH, HEOOXOIUMBIX JJIsl MPUOOPETEHUS ONbITa MPAKTUYECKOM
U HCCIENOBATENIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpenojgaBaHus XMMHM KaKk HAa YpPOBHE OCHOBHOT'O OOIIETro
o0pa30oBaHus, TaK U Ha YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHus, IPHU ONMPEAETICHUH
COJIEPKATENIbHOM XapaKTepUCTUKHM LEJed HU3y4YeHHs] IMpeaMeTa HarpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHUE OCHOB
XMMHYECKON HayKu Kak 00JacTH COBPEMEHHOT0 €CTECTBO3HAHMSI, MPAKTHUECKON
NESATENHLHOCTH YeJIOBEKa UM KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KylIbTypbl. C
METOIMYECKOM TOYKHM 3pEHHUS] TaKOM MOJXOJ K ONpPENENECHUIO LEeNed N3y4deHHs
IPEIMETA SABJISIETCS BIIOJIHE ONPABJIAHHBIM.



CorynacHO JaHHOW TOYKE 3pEHUS IVIABHBIMHM LEJISIMM W3Y4YEHHUS MpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (QopMHUpOBaHME CHCTEMbl XMMHMYECKHX 3HAHUM KaK  BaxkHeien
COCTABJISIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPaA, B OCHOBE KOTOPOU
JeXAT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME W IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJIGHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBIICHHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB M XUMHUYECKUX pEaKLMi, HEOOXOAMMBIX [UIsl MNpUOOpEeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SBJICHMI,
UMEIOIIMX MECTO B IPUPOJIE, B IPAKTUUECKON U MOBCEIHEBHOM KU3HH;

e DPAa3BUTHE YMEHUH U CIIOCOOOB JI€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBHII
0e30macHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsay ¢ stum, conepkaTelibHasi XapaKTepUCTUKA LEJIed U 3a/1a4 U3yYeHUs
IIpeIMETa B IPOrpaMMe 110 XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpeaHero oobmiero odpazoBanus. CeroaHs B
IpenojJaBaHu XUMHM B  OoJiblIe  CTENEeHH OTHAETCS  MPEANOYTEHUE
IPAKTUYECKONM KOMIIOHEHTE COAEpKaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
IOJITOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3aluy, BIaJCIOLIEero He
HaOOpOM 3HaHUM, a (YHKIUMOHAJIBHOW I'PAaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHUSIMU aKTUBHOT'O MOJIYYEHHS 3HAHUW U NPUMEHEHHUS UX B pealbHOU KU3HU
JUISl peICHUS] TPAKTUYECKUX 3a]1a4.

B cBf3M C 3TUM OpU U3YYEHUM NpeaMeTra «XHUMHs» JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LU U 33Ja4H, KakK:

ajanrtanusi 00yJaromMxcsi K yCJIOBUSIM JTUHAMUYHO Pa3BHUBAIOIIErOCS MHpa,
dbopMHpOBaHWE  UHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO TPAMOTHBIX
pELICHUIT B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMmupoBaHue 'y O0OyYarolUMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETEHIIUI), WMEIOIIMUX YHUBEPCAIbHOE 3HAYEHHUE JUISl PA3IMYHBIX BHUIOB
NEeATENbHOCTU: PEIIeHUs] MpoOseM, MOUCKA, aHaiu3a U o0paboTKM MH(OpMauu,
HEOOXOJMMBIX JUIsl MPUOOPETEHUs ONbITa JAESATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKkKe I OLEHKH C MO3ULUI
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHUS BEHIECTB M XUMHUUYECKHX
IIPOLIECCOB HA OPraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BHUTHE MO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YUYarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MPHUOOPETATh HOBBIC
3HAHMSI IO XUMHUH B COOTBETCTBUU C KMU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VIS MTOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOU MH(POPMAITUH XUMHUYECKOTO COICPIKAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCSI ACCOIMATUBHOTO W JIOTHYECKOTO
MBIIIJIEHHU S, HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TPOBEJICHUU XHUMHYECKOTO
DKCIIEPUMCHTA;

BOCIIUTaHHWE Yy oOOydJarommxcs yOSKIEHHOCTH B TyMaHUCTHYECKOM
HAIPABICHHOCTH XWMHH, €€ BAXXHOW POJM B PEIICHUH TIOOATBHBIX MPOoOJIeM
PaIMOHAIBHOTO MPUPOIONOJIB30BAHUS, TTOTIONHEHUS YHEPTETHUECKUX PECypCOB H
COXpaHEHUs] MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJIMMOCTH OepexHOro
OTHONIICHUS K TPHPOAC M CBOEMY 3J0POBBIO, a TakKe MPHOOPETCHHUS OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydyeObHOM mmaHe cpenHero oOmiero oOpa3oBaHUA MpeaMeT «XUMUS
©a30BOTr0 YpOBHS BXOAWT B COCTaB MpeaMeTHOU obmactu «EcTecTBeHHO-HAYYHBIE
IPEIMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUSI XUMUH, HA 0230BOM YPOBHE
CpeaHero ooIero oopa3zoBaHus, cocraBisgeT 68 dacos: B 10 kmacce — 34 gaca (1
yac B Heenro), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COJEPXXAHME OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI OPraHUYECKOM XUMUH

[Ipenqmer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpUs CTPOEHUS OPTraHUYECKUX
coenunenuid A. M. bytiepoBa, €€ ocHOBHbIE M00XKeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BemecTB. ['omonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPTraHWYECKUX COCTMHEHUAX — OJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenue o kiaccU(pUKaluu OpraHudeckux BemiecTB. HomeHkiatypa
OPraHMYECKUX COCJUHEHUN (CUCTEeMaTHYecKas) W TpHUBUAIbHBIC HAa3BaHUS
BAKHEHUIIINX NPEICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJbl H3YYEHHS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3laMy OpraHMYeCKUX BEIIECTB M MaTephHallaMd Ha HUX
OCHOBE, MOJEJIMPOBAHUE MOJEKYJI OPraHMYECKUX BEIIECTB, HAOJIIOJCHHUE H
OMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IJIaBJICHHE, O0OyTJIMBaHUE U TOPEHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psiag. Meran u 3TaH —
IpOCTEUIIne MPEICTABUTENN aJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa
(peakuuu 3aMelleHHs] U TOPEHHs), HAXOXXIEHUE B MPUPOJE, MOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAL. DTUIIEH U NPONWIEH —
IpOCTeHIINe NPEACTABUTENN AaJKEHOB: (PU3NYECKHE U XHMUYECKHE CBOWCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTalMd, OKUCJIEHUS U
MOJINMEPHU3AIIIH ), TOTYyYEHUE U TPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u MerunOyrtanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psll. AlleTUIICH
— TMPOCTEHIINIA TpPEeICTaBUTENb AQJIKMHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
TrOpEHUs), NOJyYEHUE U TPUMEHEHUE.

Apenbl. benzoin: cocraB, cTpoeHue, (pU3NYECKUE U XMMHMUYECKHE CBOMCTBA
(peakiuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJyYeHUE U MpUMeHeHue. Tonyon:
cocmaes, cmpoeHue, uzuueckue U  XuMmuueckue  ceoucmea  (peakyuu
2anN02eHUPOBAHUsL U HUMPOBAHUS), NoLyYyeHue U npumeHeHue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIEKANUMUA K
Pa3JIMYHBIM KJIaCCaM.

IIpuponHble HUCTOYHMKU YIIEBOAOPOAOB. IIpupoaHblii ra3 W IOIYTHBIC
He(dTanble ra3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUU, KaTalUTUYECKui), mupoaus. I[lpomykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbI#
yToJIb U IPOAYKTHI €T0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl H3Y4YEHHUS BEIIECTB W HX IPEBpaALICHUI:
O3HaKOMJIEHHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIHH
«Heptp» u  «Yroas», MOAEIMPOBAHUE  MOJEKYJ  YIJIEBOJOPOJOB H
raJIOr€HONPON3BOAHBIX, ITPOBEICHUE MPAKTUYECKON pabOThl: MONTyYEHHE STUIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnble 3agauu.

Bblunciiennss 1Mo yYpaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IIPOAYKTa PEAKIMU 10 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kucsiopoaconepxkamue opranu4ecKue CoeAMHEHUA

[IpenenbHpleE OQHOATOMHBIE CIHUPTHL. MeETaHONI MW OJTaHOJN: CTPOCHHE,
bu3nueckue M XMMHYECKHE CBOWCTBA (peaklUuMh C aKTUBHBIMU METaJlIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHUe), NpUMeHeHHe. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeCTBUE METaHOIa M 3TAHOJIA HA OPTaHU3M 4YEJIOBEKA.

MHoOroaToMHbl€  CHOUPTBL. OTWICHIJIMKOIb W  TJIMLEPUH: CTPOEHHUE,
bu3nueckue W XUMUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO LICIOYHBIMU
MeTajllaMH, KaueCTBEHHas PEaKUus Ha MHOTOAaTOMHBIE crHpThI). JleiicTBue Ha
OpraHusM 4esnoBeka. [I[puMenenne rmunepusa u STUICHTJIMKOIIS.

deHon: CcTpoeHHE MOJIEKYNbl, (QU3NYECKUE M XUMUYECKHE CBOWCTBA.
Toxcuunocts penona. [Ipumenenne genona.

Anpneruapl U Kkemowuwvl. DopManpleruj, auneTAIbAETUN: CTPOCHHUE,
(bu3nyuecKue W XMMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJIECHMS,
KAa4ECTBEHHBIE PEAKIINN ), IOJyYEHHUE U IPUMEHEHUE.

OIHOOCHOBHBIE TpeliebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U
YKCyCHasi KHCJIOTBI: CTpOCHHE, (PU3NYECKHe U XMMHUYECKHUE CBOMCTBa (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakius dTepuuKaiim), MoTyyeHue u IpuMeHEHHeE.
CreapuHoBasi U OJIEMHOBAas KUCJIOTHl KakK MPEICTABUTENM BBICIINX KapOOHOBBIX
KHCJOT. MblTa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

CrnoxHble >QUpbl Kak TPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornyeckas

POJIb )KUPOB.



YrmeBoael:  cocTaB, KiacCH(UKANMs ~ YIJIeBOAOB  (MOHO-, [U- H
nonrcaxapupl). ['JF0Kko3a — mpocTeInii MOHOCaXapuI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBa (B3aUMOJECUCTBHE C
rugpokcuaom meau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OPOXXEHHUE TJIIOKO3bl), HAXOXKJACHUE B NPUPOJE, MPUMEHEHUE,
ounonoruyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupogHbie noauMepbl. CTpoeHUe Kpaxmaia U
HeuoNio3bpl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAsI PEaKIIUs C UOJIOM).

DKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHMsS] BEIIECTB M HUX MPEBpalllCHUN:
MpOBe/ICHHEe, HAOJIOJICHHE W OINHMCAHHWE JEMOHCTPAIIMOHHBIX OTBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEHCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u ruapokcuaom wmemu(ll), B3aumoneilicTBue Kpaxmalia € HOJIOM),
MPOBEICHHUE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3agaun.

Bblunciiends 1Mo YpaBHEHHIO XHMMHUYECKOW peakuuu (Maccel, 00BbEMa,
KOJINYECTBA MCXOJHOI0 BEIIECTBA WJIM MPOJAYKTa PEAKIHUH MO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIINH ).

A30TcoziepKale OpraHnuecKrue COeTMHEHHUS.

AMMHOKHCIIOTHI Kak amM(OTepHbIE OpraHnyeckue coeAuHeHus. duznueckue
U XUMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe IuiuHa). buomorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak NpuUpoOAHBIE BBICOKOMOJIEKYJISIpHbIE coeanHeHusd. llepBuuHnas,
BTOpPHYHAS M TPETHUYHAsI CTPYKTypa OeiakoB. XWMHYECKHE CBOWCTBA OCIKOB:
THJIPOJIN3, IEHATYPAIIHsl, KAYECTBEHHBIC PEAKIIMK HA OCJIKU.

OKCIepUMEHTAIbHBIE METOJIbI M3yYECHHS BEIIECTB W HMX IPEBpaICHUN:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYypallusi OEIKOB MpHU
HArpEBaHWM, IIBETHBIC PEAKIIUU OCITKOB.

BbicokomoJieKyIsIpHbIE COeTHHEHUS

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALIUM, CPEAHSAS MOJICKYJIsIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIMMEPHU3ALUS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUN:
O3HAKOMJICHHE C 00pa3laMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3H.



Peanu3anys MeXIpeIMETHBIX CBA3EH IPHU U3YYEHUH OPTaHMYECKON XMMHH B
10 kyacce OCYLIECTBIIETCS YEpe3 HCIIOJIb30BAHME Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHITHUH, SBJISIOIIUXCS CUCTEMHBIMHU JUI OTIECIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DaKT, rUIoTE3a,
3aKOH, TE€OPHs, aHAJIU3, CUHTE3, KJIacCU(UKaLus, NEPUOJIUYHOCTb, HAOIIOIEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: Mmarepus, DJHEprus, Macca, aTroM, DJIEKTPOH, MOJEKYyIa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEILECTBA, (PU3NUECKUE BEIUUYHHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranmsMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOIBI, KHUPBHI,
(dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
PECYPCBL.

TexHonOrus: MNHILEBBIE MPOAYKTHl, OCHOBBI PAalMOHAIBHOIO NHUTaHUS,
MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE ITPENapaThl, MaTEpHUaJIbl U3
HCKYCCTBEHHbBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMMHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTUYeCKHe YPOBHH, MOIypOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpesieNieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIKsi aTOMOB.

[lepnoanueckuii 3akoH u I[lepuoanyeckasl cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOINYECKOTO 3aKOHA U [leproamyeckon cCUCTEMBI
xuMu4eckux snaeMeHToB Jl. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOICTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYINaM H TEpPHUOJaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenune BemiecTBa. XUMHUYECKAs CBSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJIeHTHAs] HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHHA KOBAJIEHTHOM XWUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akienTopHbeiil). BogopogHas cBsi3b. BalleHTHOCTh. DJEKTPOOTPUIIATEIHHOCTD.
Crenenp okuciieHus. IOHBI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYyJISIpHOTO M HEMOJIEKYJSIPHOTO  CTPOECHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUIMUECKON PEIIETKU.

[lonaTe O nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Howmenxnatypa
HEOPraHUYECKUX BEIIECTB. | e€HEeTHYeCcKass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJIEKAIINX K PAa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kiaccuukanmss — XMUMHYECKMX — peaknuil B
HEOPraHUYECKOM M OpPraHWYECKOW XMMHM. 3aKOH COXPAHEHWs MACChl BEILECTB,
3aKOH COXPAHEHMS U IIPEBPALLEHUs SJHEPTUHN [P XUMUYECKUX PEAKLIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTuMble
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIMUSIOIINE HAa COCTOSHHE
XUMHU4ecKoro pasHoBecus. [Ipunnun Jle [larense.

Onexktposautuyeckas nuccouuanusa. CuiibHbIe U cradble 3neKkTpoanTsl. Cpeaa
BOJHBIX PACTBOPOB BEILECTB: KUCas, HEUTPaIbHAas, EJIOYHA.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIINY.

OKCIIEpUMEHTANIBHBIE METOJbl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux 3neMeHToB [l. U.
MenzeneeBay, U3ydyeHUE MOJEIEH KPUCTALIMYECKUX PEIIETOK, HAOMIOACHUE U
OIKCAaHUE JIEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3iokKeHUe NepOKCHIa
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEIECHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOTO WHIUKATOpPA, pPEaKIMu HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUUYECKON padboThl «BiausHue pa3inyHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIUN.

PacuérHble 3anaum.

Pacu€éTtel 1O ypaBHEHMSIM XHMMHUYECKHX pEakUuii, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM IIOHATHS «MACCOBAas
JIOJISI BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxenue HemerasmioB B llepuognueckon — cucreme
xumuueckux siemeHtoB JI. M. MenneneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMmepe
KHCJIOpPOJa, cephbl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJIOB (TaJOr€HOB, CEphl, a30Ta,
docthopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOCOIEPKAIIUX KUCTIOT, BOJOPOAHBIX COETMHEHUN).

[IpuMeHeHnEe Ba)XHENIIMX HEMETAIIOB U UX COEUHEHH.



Merannsl. [lonoxenne meramnoB B llepuonnueckon cucTeMe XMMHUYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MetajuioB. O6mue usnyeckue cBoicTBa MeTamioB. CrijlaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PSJI HANIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAJUIOB (HATPUM, KaJluil, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUHN.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAIbHBIE METO/Ibl M3YUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
M3YUYCHHUE KOJUICKIMU «MeTamibl U CIUIaBbl», OOpa3ll0B HEMETAIOB, pEIICHUE
HKCIIEPUMEHTAIBHBIX 3a7a4, HAOJIOJICHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a060paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCH]IA ATIOMUHUSA C PACTBOpaAMU
KHUCIIOT U IeJ04YeH, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

PacuétHrle 3agaun.

Pacuétbl Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XuMus U ’KU3Hb

Ponp xuMun B 00€CrEUEHUM 3KOJOTUYECKOM, SHEPreTUUeCKON W MUILEBOM
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IOHSATHE O HAyYHBIX METOJAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUIIAX TPOMBIILIEHHOTO
MOJTY4YECHUS BAXKHEUIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MAaTEPUANIOB: BAXHEUIINE CTPOUTEIIBbHBIC
Marepuaibl, KOHCTPYKIHMOHHBIE MATE€pPHabl, KpPACKH, CTEKJIO, KEpaMHKa,
Marepuaibl s JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPTaHUYECKUE U MHUHEpaJIbHbIC
yaoOpeHus.

XuMHUSIT U 3I0POBBE YEJIOBEKA: IMPABWJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 0€30MacCHOr0 MCIOIb30BaHUs MPENapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMEeTHbIE CBA3U.

Peanuzainus ~ MeXnpeAMETHBIX  CBA3€W TNpU  U3YYCHUH  OOmed
HEOpPraHU4eCKOrW XuMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Y€pe3 UCIOJIb30BAHUE KAK
OOILIMX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK U TMOHSITUH, SBISIONIUXCS
CUCTEMHBIMH JUJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmMe eCTEeCTBEHHO-HAY4YHBIE TMOHSTHS: HAay4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, Kiaccupukaius, MepUOJUYHOCTh, HaAOIIOJICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



dusuka: maTepus, YJHEPIHsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEUIeCTBA, (PM3NYECKHE BETUYMHBI U €IUHHIIBI MX
U3MEPEHHsI, CKOPOCTb.

buosnorus: kinerka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
PECypCHI.

TexHomOTHSA: XUMUYECKasi MPOMBIIIIEHHOCTh, METaJLTyprusi, POU3BOICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIbCKOXO3AWCTBEHHOE MPOU3BOJCTBO, MHUIIEBAs
IPOMBILUIEHHOCTh,  (papMalleBTUYECKasi  NPOMBILUICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKUX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHaJIOB,
3IIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
oOy4YarolmuUMHCsl TporpaMM CpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJMEeTHbIM M MOpeaMeTHbIM). HaydHo-MeToauueckol OCHOBOM st
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SBJISIETCS] CUCTEMHO-/IEATETbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHCTEMHO-ACITEIBHOCTHBIM TIOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpeaAMeTa «XHUMHs» Ha ypPOBHE CPEIHEro
o011ero oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYAIONIUMHUCS POCCHHCKOW TIpakKTaHCKOW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTPEIECIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHUIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOECKICHUN TUYHOCTU HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W MCTOPUUYECKHUX TPAJAUIIMKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalONIUXCs PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKaMU, MPUCYIIMMH ILEJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJu4Yue MPaBOCO3HAHUS HKOJOTHUUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE MIAHBI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHHUS IpeaMera «XHUMHS» JOCTUTAOTCA B
€AMHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJieaJaMU POCCUHCKOrO TPa)KJAaHCKOro OOLIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMKW W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpoIleccaM
CaMOIIO3HAHMS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTH
o0y4Jaromuxcs.

JIugyHOCTHBIE pe3yibTaThl OCBOCHUSA MpeaMeTa «XUMHs»  OTPaXKarT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEILHON ¥ TMPAKTHYECCKOW JEATEIHLHOCTH
OOyJaroIuXCs M0 peaTu3aliy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxIaHCKOTr0 BOCIIMTAHMS

OCO3HAHUS 00YUYaIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUS O COLUMAJbHBIX HOPMAax MW MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUM B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESITEIBHOCTH INPH CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHUU YUYEOHBIX M TO3HABATEJbHBIX 3ajay, BBIIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY M
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUEOHOU A TENbHOCTH;

2) IATPUOTUYECKOr0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUIO
OTEUYECTBEHHON XUMUHU;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JOCTHXKEHHS HAyKH €CTh pPe3yJbTaT
JUINTENbHBIX ~ HAOJIOIEHUH, KPOMOTIMBBIX 3KCIEPUMEHTAIbHBIX  IOHCKOB,
IOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

WHTEpeca M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUU M MOCIEIYIOIEM
aHanu3e MH(OpMALUU O MEPEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJECHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIEHUE M IOCTYIKHM CBOUX TOBApHILEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHE NOCIEACTBUU STHUX
MOCTYIIKOB;

4) gpopmMupoBaHus KYJbTYPHbI 310POBbS:

NOHMMaHHUs IEHHOCTEH 370poBOro W 0Oe30macHoOro obpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DHM3HUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIo/IeHUsT TpaBui 0Oe30MacHOro oOpalieHus C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€e3011acHOro MOBEJCHUS B CUTYaIUsIX, YTPOKAIOIIMUX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HAHMS TMOCHEACTBUN U HENPUATHS BPEAHBIX MpPUBBIYEK (yHOTpeOJIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIBCKON
NEeSTeIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOpPUYECKOM M  JOpyrux BUAax
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3aaad
COILIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);



WHTEpEca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGECCUil Pa3IMdHOro pojia, B TOM
YKCJI€ HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM 10 XUMHUH;

YBAXKEHHUS K TPYAY, JHOIAM TPyJa U pe3yibTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBUIYATbHON TpPACKTOPUH
oOpaszoBanus, Oyaymiel mpodeccur M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U
oTpeOHOCTEH 00ITIeCTBa;

6) 3K0JI0TNYeCKOr0 BOCIIUTAHMS:

HKOJIOTHUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBaHMS KM3HU Ha 3€MIIE;

MOHUMAHUS TJIO0OATBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIeM, BIUSHUS
HSKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHON CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUSA JOCTHIXKEHUW XUMHH  JUIS
pelieHust BOPOCOB PallMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOIO HENPHATHS JIEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAOUIEH
MPUPOJHON Cpelle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKHUE
MOCJEACTBUSA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpALIATh UX;

HaJU4Usl Pa3BUTOTO SKOJIOTHYECKOT0 MBIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTIbITA NEeSATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHON M COIMAIbHON
MPAKTUKE, CIOCOOHOCTH H yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTHUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHUMAaHUSl CIeMU(PUKA XUMHUM KaK HAyKH, OCO3HaHUS €& poiu B
GbopMHpPOBAaHUY PAIMOHATBFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHWU IIEJIOCTHOTO
npeCTaBiIeHUs] 00 OKpY’KarollleM MHUPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
MUBWIM3ALMK: B €€ TYMaHHUCTHUYECKON HAMpaBJICHHOCTH W BaXXHOW poOJIM B
CO3/IJaHUU HOBOMW 0a3bl MaTepUaIbHON KYJIbTYPBI, PEIICHUU TJIO0ATBHBIX MPOOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECICUEHUU YCIOBUMN
YCHENIHOTO TPyAa U OKOJOTUYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJIEHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh



MoJTy9aeMbIe 3HAHUS JUIS aHATN3a U OOBSCHEHUS SIBIICHUNA OKPYKAIOIIETO MHUpPA U
MPOUCXOMSIINX B HEM U3MEHEHHM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE HAy4YHBIX (AKTOB W UMEIONIMXCA JaHHBIX C [EJbI0 TOTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XHMHYCCKUE 3HAHHS ISl
penieHus MpoOJIeM B pealbHBIX KU3HEHHBIX CUTYAITUX;

MHTEpEeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON EATeIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH 110 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMU ITOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpy/Aa B pa3au4HbIX chepax mpodeccruoHaIbHOMI
NESTETHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbDI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHUS y4eOHOTO TpeaMera «XuMus» Ha
YPOBHE CpeJHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMbIC  JUIS  (OPMHUPOBAHUS  MHPOBO33PCHHUS  OOYYaIOIIHUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTpaXKaroIue
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNU(PUKYy METOJOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, SHEPIHs, SBICHUE,
Ipolece, CUCTeMa, Hay4YHbIH (akT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHsI, UCCCAOBAHNE, HAOIIOCHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

yHUBEpCaIbHBIC YUCOHBIC NEeHCTBHs (TO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PEryJISITUBHBIE), oOecreunBaroue (dopMHpoBaHuE (yHKIHOHATBHOM
IPaMOTHOCTH M COIIMAJIbHOM KOMIIETEHIIUU 00YyYaroIXCs;
CIIOCOOHOCTB oOyuarommxcs UCII0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JEUCTBUSA B IIO3HABATEIBHOW U COLMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yiabTaThl OTPAXalT OBJAJECHHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEILHBIMU
AEeUCTBUAMMU:

1) 6a30Bble JJOrMYeECKHUeE JeiiCTBHS:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpENEeNATh 1NN JACATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMU IEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMUI MNPHUEMBI JTIOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKU TMOHSATHW W yCTAHABIMBATh WX B3aWMOCBS3b,



WCIIOJIB30BaTh COOTBETCTBYIONIUE TIOHATHSI JIJIsI OOBSICHEHUS OTIEIBHBIX (DaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUU MJI KJIacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKLINM;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3W MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXJAeHUs (MHIAYKTUBHbIC, JETyKTHUBHBIC, IO
aHAJIOTUH), BBISABIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpUBASMbBIX
SABJICHUSX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOLIECCE MO3HAHUS, UCTIONb3YEMbIe B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOACIIBHBIC TIPEACTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas ¢opMyJia, ypaBHEHHE XHMHYCCKOU
peaKkIuyu — TMpU PEIICHUH Y4YEeOHBIX IMO3HABATEIBHBIX W NPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJCJIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IO3HAHUSI BEIIECTB U XUMHUYECKHUX
peaKLHnii;

bopMyIMpOBATH IEJH U 33J1a4l UCCIICIOBAHMS, UCTIOIh30BaTh TOCTABJICHHbIC
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAdeCTBE HWHCTPYMEHTA
MMO3HAHUS W OCHOBBI JJI1 (DPOPMHUPOBAHMS THIOTE3bI IO MPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJIETh HABBIKAMHU CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 332 XOJI0M
mporiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIupoBaTh
0000I11IeHUSI U BBIBOJIBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOCIIaHHOMN PaboTeE;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIETOBATENIbCKOM W MPOEKTHOM
JEATEeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, NPUMEHEHUIO Pa3IU4HbIX
METOJ0B MO3HAHHS.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAX uHPopManuu (Hay4dHO-
NONyJIsIpHAast JIUTepaTypa XUMHUUYECKOTO COJIEpXKaHUsI, CIPaBOYHBIE MMOCOOUS,
pecypcel MHTEpHETa), aHaTM3upOBaTh WH(DOPMAIIUIO PA3IUYHBIX BUAOB U (OpM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



dbopMyJIHpOBaTH 3aMPOCHl U MPUMEHSTh PA3IUYHBIE METOJbl MPU MOUCKE U
orbope wmHpOpPMAIMKA, HEOOXOAUMOW JUIS BBINOJHEHHUS YYEOHBIX 3a1a4
OTpPEICNIEHHOIO THUIIA;

NpUOOpeTaTh OMNbBIT HUCMOJAb30BAaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JINYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATETTLHO  BBIOMpATh  ONTHUMATBHYIO  (GOpMY  TPEACTABICHHUS
uHdopmaImu (cxeMbl, rpaduKH, TUarpaMmMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa NpU pabdoTe C
XUMUYECKON wuH(poOpMaIMeil: NpPUMEHATh MEXIpeAMEeTHble ((dusuyeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBI, (pOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

WCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHUMBOJUYECKHE CpEICTBA
HarJISIAHOCTH.

OBJjiaieHne YHMBEPCATbHBIMM KOMMYHUKATUBHBIMHU 1€ CTBUSIMMN:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAae€MOU TeMbI B XOJ€ rajora u/uin
JUCKYCCUH, BBICKa3bIBaTh  HUJeH, (OPMYJIHPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3aa4H;

BBICTYNIaTh C MpE3eHTAIMell pe3yiabTaTOB IM03HABATEIILHON NESITEIbHOCTH,
MOJTYYE€HHBIX CAMOCTOSITEILHO MU COBMECTHO CO CBEPCTHUKAMU TP BHITIOJTHEHUHU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peai3alii y4eOHOro MPoeKTa U (POpMYITUPOBATH BHIBOJIbBI
MO pe3yJibTaTaM MPOBEAEHHBIX HCCIEJAOBAaHUN MYTEM COTIACOBAHUS IMO3UIUN B
X0/J1e 00CYX/IeHUSI © 0OMEHA MHEHUSIMHU.

OBJjajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU JAeHCTBUSIMH:

CaMOCTOSITENIHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I103HABATEIIbHYIO
JEATENIbHOCTh, Ompeneisis €€ [eau MW 3ajladd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEAJaraéMblii ajiropuT™M JACHCTBUM MpuU
BBITIOJIHEHUU YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Hambosee
3¢ PeKTUBHBIN CMOCO0 MX pelIeHUs ¢ Y4ETOM TOJyYEHHsS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a
¥ CaMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEGHHMS Kypca «OpraHuyeckas XUMHS»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTb  MPEACTABICHUM O XUMHUUYECKOHW  COCTaBIISIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU



npuponbl, B  (OPMHPOBAHMM MBIIUICHUS ¢ KyJbTypbl JHYHOCTH, €€
(GYHKIIMOHATBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl peIIeHUs TPAKTUYECKUX 3a]1a4
U JKOJOIMY4e€CKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO U NPUPOJHON
cpexe;

BJIQJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroOlMe TMOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIA, BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, XUMUYECKAs
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpaul€HHas), MOJb, MOJspHas
Macca, MOJISIPHBIM 00BEM, YIJIEpPOJHBbIA cKener, (yHKIHOHAIbHAs TpyIIa,
paauKai, U30Mepusi, H30MEpPbl, TOMOJOTUYECKHI Psii, TOMOJIOTH, YIJIEBOJOPOBI,
KHCIIOPOJ, U Aa30TCOJEpKAIINE COEAMHEHMS, MOHOMED, IOJUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BemectB A. M. byTiepoBa, 3aKk0OH COXpaHEHMsI Macchl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK XUMHUU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXallie B OCHOBE NOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX
SBIICHUH, (PAKTOJOTHYECKHE CBEIEHUS O CBOWCTBAxX, COCTaBe, IOIYYCHHU U
0€30I1acHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XAapaKTEPHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBAaTh UX B3aMMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOUIUE MOHATHS NPHU
OIMCAHMH COCTaBa, CTPOCHHUS U MPEBPAILECHUI OPraHUYECKUX COEIMHEHMIA;

C(OpMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMyn OpraHMYECKMX BEUIECTB W yPABHEHUH XUMHUYECKUX pPEAKLUH,
W3rOTaBJIMBATh MOJAEIA MOJIEKYJ] OPraHUYECKUX BEIIECTB IS WLIIOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUM YCTAHABIMBATh MPUHAIJIECKHOCTh H3YyUEHHBIX
OPraHMYEeCKUX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpEACTIEHHOMY
KJIaccy/Tpynne coeAuHeHUu (yrieBOJOpOAbl, KHUCJIOPOJI M a30TCOAEpIKalue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUA 110
cuctematnueckoit Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOMMWICH, alleTHUJIEH,
ATWJICHIJIMKONb, TNHIEPUH, (eHos, (hopMallbIeru, alueTaablIerul, MypaBbrUHas
KHCJIOTA, YKCYCHasl KUCJIO0Ta, OJICMHOBAsI KUCJI0TA, CTEaPUHOBAs KMCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmasi, LeTi0103a, TIHIINH);

C()OPMUPOBAHHOCTh YMEHMsI ONPENCNATh BUIbl XMMHUYECKOM CBSI3U B
OpPraHUYECKUX COCAMHEHUSAX (OAMHAPHbBIC U KPAaTHBIE);



cOPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOKCHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. BytiepoBa ais o0bsICHEHHs] 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHSI MACChl BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkre M XUMHUYECKHE CBONCTBA TUMUYHBIX MPEACTABUTENICH PpPa3IUUHBIX
KJIaCCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, ITWJIEH, MPOMUJIEH, AalleTUJIEH,
Oyramuen-1,3, mermnOyramueH-1,3, OSH30J, METAaHOJ, STAaHOJ], ITHUJICHIJIMKOJb,
TJIMLIEPUH, (EHOJ, aleTalbIeruja, MypaBbuHas M YKCYCHas KHCIOTHI, TJIFOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh T€HETUUYECKYHO
CBSI3b MEXJY HHMHU YPABHEHHUSIMM COOTBETCTBYIOIIMX XUMHYECKHX PEAKUUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

chOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
Chipbsi (HEQTh, NPHUPOAHBIA Ta3, Yrojib), CHOCOOBI HUX TMepepaboTKU W
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOPMUPOBAHHOCTb YMEHUU MPOBOAUTH BBIUMCICHUS IO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM TPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BEILIECTB WM MPOTYKTOB PEaAKIUH);

c(hOpMUPOBAHHOCTb YMEHHMH BJIaJAETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCIOIb3YEMbIX B XUMHUH MPU U3YUYCHUU BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOII0IeHNEe, H3MEPEHUE, SKCTIEPUMEHT, MOJICTUPOBAHHE),
UCIIOJb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAaHMS ISl TOPUHATHS PELICHHN B
KOHKPETHBIX JKM3HEHHBIX CHUTYalUsAX, CBS3aHHBIX C BEIIECTBAMHM U HX
MIPUMEHCHUEM;

chOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPaBUIIa MOTH30BAHUS XUMUIECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOPYJOBaHUEM, a TAaKXE TMpaBWiIa OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBITIOJHEHUIO J1A0OPATOPHBIX
XUMHYECKHUX OTBITOB;

c(hOPMUPOBAHHOCTh YMEHHUHN IIJITAHUPOBATh U BBIMOJHATH XUMHUYECKUU
AKCHEPUMEHT (MIPEBPALIEHUS] OPraHUYECKUX BEIIECTB NPU HATPEBAHUH, TIOJIyYEHUE
OTUJICHA W U3YYECHHE €ro CBOMCTB, KAYECTBEHHBIC pPEAKIUU OPraHUYECKUX
BEILIECTB, JICHaTypalusi OCJIKOB MpH HArpeBaHUU, I[BETHHIC PEaKIMU OCJIKOB) B
COOTBETCTBUM C TIpaBUJIAaMHU TEXHHMKH O€30MacHOCTH TIpU OOpaIlllEHUH C
BEIIECTBAMU U JIaDOPaTOPHBIM OOOpPYJOBAaHHUEM, TPEACTABISATh PE3YyJbTAThl
XUMUYECKOTO OKCTIEpUMEHTa B (OopMe 3amucl ypaBHEHHWH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIU3UPOBATh XUMHUUECKYIO
uH(pOpMAIMIO, MOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, MaTEpHET U ApyTHX);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMATh  MpaBWja  JKOJOTHUYECKH
1eaecoo0pa3Horo MOBEACHUST B OBITY W TPYIOBOM JACATEILHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3JI0POBbSI U OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JICHMCTBUS HA JKUBBIC OPraHW3Mbl ONPEIEIEHHBIX OPraHUYECKHUX
BEILIECTB, MOoHUMasi cMmbicha mokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W MPEAOTBPALICHHS WX BPEAHOTO BO3JCWCTBHS HAa OpPraHU3M
YEeJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUSI BEIIECTB U
XAMUYECKUX SIBJICHHM;

JUIS  CIICTBIX M CIIA0OBHIAAIIMX OOYYaloIMMXCS: YMEHHE HMCIOJIb30BaTh
penbedHO-TOUCHHYIO chcTeMy oOo3HaueHui JI. bpaiinsa ms 3anmucu XMMHAYECKUX

bopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMS Kypca «OOm@as v HeopraHudeckas
XAMUS» OTPaKaroT:

c(hOPMUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHU B TO3HAHUU SIBIICHUU
npuponbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJI pelIeHHs] TPAKTUUECKUX 3a/1a4
M DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKHH 3JEMEHT, aToM, W30ToIm, S-, pP-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAs CBS3b
(KoBaJIeHTHAs1, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS ), KpUCTAJUIMYECKAsl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKIMH, PacTBOpP, DJICKTPOIMUTHI, HEIJICKTPOJUTHI,
ANEKTPOJUTUYECKAST JIUCCOLUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiuv, XMMHYECKOE€ DPAaBHOBECHUE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOIUTUYECKON Auccorumanuu, nepuoanyeckuii 3akoH JI. M. MeHnneneena,
3aKOH COXPaHEHHUs MAcCChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS SHEPIUU
NpU XUMHUYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJIOTMYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH M 0€30IMaCHOM HCIOJb30BAHUH BAKHEHIITNX HEOPTaHUICCKHUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATEIbHOCTH YETIOBEKa;



c(OpMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTEPHbIC MPU3HAKU TOHATHUH,
yCTaHaBJIMBAaTh UX B3aWMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NPHU
ONMMCAHUN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJIb30BAaTh XMUMHYECKYI0 CHMBOJIUKY IS
cocTtaBlieHUss (GOpMyJd BELWIECTB M  YPAaBHEHMM XHMHMYECKHX  pEaKIui,
cucremarndeckyro HomeHknarypy (IlUPAC) u tpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHMCIBIA ra3, aMMHAK, raméHas
U3BECTh, HETAIIEHAS! U3BECTh, IUThEBAs COMIA, TUPUT U JIPyTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIpPEAENATh BaJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHHUSX PA3IUYHOrO COCTaBa, BUJA XUMHYECKOU
CBs3M (KOBaJEHTHAs, MOHHAs, METAJUINYECKasl, BOJOPOJAHAs) B COEAUHEHUAX, THUI
KPUCTAJNINYECKON PEIIETKM KOHKPETHOrO BeEIllecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pACTBOPaX HEOPTaHUYECKUX
COCIUHCHUM,

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBAaTh NPUHAIIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneiaEHHOMY KIAcCy/TpyIine
COCIMHEHUN (MPOCTHIE BEIIECTBA — METAJUIbl U HEMETAJIbI, OKCHJIbI, OCHOBAHMUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICH MEPUOIUYECKOr0o 3akoHa /I,
W. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYI0, OOBSCHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

chOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ilepuoanueckoid CUCTEMBI
xuMuueckux syemMeHToB JI. M. MenneneeBa, WCHONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opouTanny, «QHEPIreTHYECKHE YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COECIUHEHUI
110 nepuoaam u rpymnnam llepuoanueckon cucreMbl XUMHUECKUX deMeHToB [[. 1.
Menneneena;

c(hOpMUPOBAHHOCTb yYMEHHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB  pa3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBS3M MEXAY HEOPTaHMYECKUMU
BEIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIAaCCU(UUIHUPOBATH XMUMHUYECKUE PEAKLUU I10
pa3IUYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrolldX BEIIECTB, TEMJIOBOMY
b deKTy peaxiuy, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkuu, y4acTUIO KaTaanu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABJISITh YPaBHEHHUS DPEAKUUN pPa3ITHUHBIX
THUIIOB, MOJHbIE U COKPAIIEHHbIE YPABHEHHS PEAaKLIMii HOHHOTO 0OMEHa, YUYUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLIUHU UAYT 1O KOHIIA;



chOPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOITBEPKIAIOIIIE
KAUEeCTBEHHbI COCTAB PAa3JWYHbIX HEOPraHMYECKHUX BEIIECTB, PACIO3HABATH
ONBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPAX HEOPraHUUYECKUX
BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHMH  pPACKpPBIBATH  CYIIHOCTh  OKHCIIMTEJIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUA TOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHITH 3aBUCMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT pa3uyHbIX (AaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOI'0 PaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3zaeicTeus (mpuniun Jle llarense);

chOpMHUPOBAHHOCTh YMEHUW XapakTEepU30BaTh XUMUYECKHE TIPOIECCHI,
JIeKalIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHHIUIAX U
HKOJIOTUUECKUX MTPOoOIeMax XMMUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
MIPU XUMUYECKUX PEaKIHMIX, MAaCChl BEIIECTBA WM 00BhEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O00BEMY OJIHOTO M3 YYACTBYIOIIUX B pEaKIUU
BEILIECTB, TEIJIOBOTO 3(P(eKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHMS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0IaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM
MOCY/IOM MU J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXKe IIpaBHJIa OOpalIeHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBITIOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATh W BBITIOJHATh XWMHYCCKHM
AKCHEPUMEHT (pa3yioKEeHUE MEepOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTropa,
OMpENENICHUE Cpelbl PAaCTBOPOB BEIIECTB C MOMOIIBI  YHHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIluw,
peaklUud MOHHOrO OOMEHa, KAayeCTBEHHbIE peaklMH Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANIbHBIX 3aJa4 MO
temMam «Mertaib»y U «HeMerannel») B COOTBETCTBHM C MpPaBUJIAMU TEXHUKH
0€30MmacHOCTU TIpU OOpaIlleHUH ¢ BEIIECTBAMU U Ja0OPaTOPHBIM 000PY/I0BAHHEM,
NPEACTaBIATh PE3YyJbTaThl XMMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX peaKiuil v (POpMyIupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

chOpMHUPOBAHHOCTh yMEHUN KPUTUYECKH AaHAIMU3UPOBATh XHUMHUYECKYIO
uHpopMalMIo, TMOJy4aeMyl M3 pa3HbIX MCTOYHHUKOB (CpEJCTBAa MacCOBOMU
KOMMYHUKaIK, HTEepHET U Apyrux);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMATh  MpaBWja  JKOJOTHUYECKH
1eaecooOpa3Horo TOBEJASCHUST B OBITY W TPYIOBOH JACATEIBHOCTH B IEJSX
COXPAHEHHUSI CBOETO 3JI0POBbSI U OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMAaCHOCTh BO3CHUCTBHS Ha KMBBIE OPTaHU3MBbI ONPEEIEHHBIX BEIECTB, TOHUMAS
cmbicn mokazarenst [IJIK, mosicHATh Ha mnpumepax CrocoObl YMEHBIICHUS U
NpeJOTBPAICHUSI UX BPEHOTO BO3/ICICTBUS HA OpPraHK3M YEJIOBEKA;

JUIS 00YYaroIUXCS ¢ OrpaHWYSHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX II03HAHWS BEIIECTB U
XUMHYECKUX SBICHUH,

JUISL CIIETBIX M CJIa0OBUASIIMX OOYYaroIMXCS: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUCHHYIO crcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucn XMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
HaumenoBaHue pa3ie/ioB U TeM (uudpossbie)
Ne ni/m Konrpoabnubie IIpakTnuyeckue
NMpOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3jen 1. TeopeTnueckue 0OCHOBBI OPraHUYeCKO XMMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no pazneny 3
Paznen 2. Yriaesoaopoansl
2.1 [IpenenbHbIe yIiI€BOAOPOALI — AJKAHBI 2
99 HemnpenenpHbIe yriieBOIOPOIBI: aTKEHBI, 5 1
' AJIKaIMEHBI, AJTKUHBI
2.3 ApomMaTHYEeCKUE YTIIEBOIOPOIbI 2
54 [IpupoaHbIe HICTOYHUKH YTIIEBOJOPOIOB U 3 1
' ux rnepepaboTka
Hroro mo pazneny 13
Pasnen 3. Kucsiopoacoaep:xkainiue oprannieckue coeJuHeHUs
3.1 Crupter. @enon 3
Anpnerunsl. KapOOHOBBIE KUCIOTHI.
3.2 P 7 1

CrnoxHble 3¢upbl
3.3 VrineBoasl 3 1



Htoro no pazaeny

Pa3nea 4. AzoTcoaepikanue OpraHu4ecKue coeJHHEeHHs

4.1 AMuHBI. AMUHOKHUCIIOTEL. benku
Uroro no pazgeny

Pa3pnen 5. BeicOKOMOJIEKY ISIPHBIE COCAMHECHUS

51 [Tnactmaccel. Kayuyku. Bomokna

Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

13

34



11 KITACC

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Ne i/

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leproanueckas cuCTeMa XUMHUYECKHUX
anemeHnToB /JI. 1. Menaeneesa

12 Crtpoenue BemniecTBa. MHOTOOOpasue
' BEIIECTB

1.3 XUMUYECKUE peakiuu
Hroro no paszneny

Pa3nea 2. Heoprannueckasi XuMust
2.1 Mertanisl
2.2 Hewmeranmnsl

23 CBsI3b HEOPIraHMYECKHMX ¥ OPIraHMYECKHX
' BEIIIECTB

Htoro no pazneny

Paznea 3. Xumus u :KN3HbL

3.1 XuMHUSA U KU3HD

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchbl






IHOYPOYHOE INIAHUPOBAHMUE

10 KIIACC
KosmnuecTBo yacos JIeKTPOHHbIE
Ne ara u¢poBbie
n/n Tema ypoxa Bcero Konrpoaprbte  Ipaxririeckie fll3y'leHI/Iﬂ :)lﬁl()l:lI;OBaTeﬂLHme
padoThI padoThI pecypenI

[IpenmeT opraHuuecKOM XUMUH, €€ 1

BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust CTpOEHUS OPraHUYECKUX

coemuaeHuiit A. M. Bytneposa, eé 1

OCHOBHBIC TTOJIOKEHUS

[IpencraBnenue o KiIaccuPpuKauu

opraHuyeckux BemiecTB. Homenknarypa 1

(cuctemaTuyeckas) U TpUBUAIbHBIC

Ha3BaHUS OPTaHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOEHHUE, 1

TOMOJIOTUYECKUH PST

Mertan u 3TaH — npocTeuime 1

MIpeICTaBUTENH aJIKaHOB

AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1

DTUJIECH U IPOMUICH — MpoCTeiine 1

MpEeACTaBUTEIN AIKEHOB

[Ipaktrueckas padorta Ne 1. «Ilomydenue 1 1

ATHJICHA U U3yUYEHUE €TO CBOMCTBY

Ankanuensl. bytaauen-1,3 u

MetminOyTanuen-1,3. [lonyuyenne 1

CUHTETUYECKOTO KayuyKa U pEe3HHbI



10

11

12

13

14

15

16

17
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AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTMUECKUHN psil. ALETHIIEH —
MIPOCTEUIINN NTPEICTABUTEND AKUHOB
Boluncnenus no ypaBHEHUIO XUMHUYECKON
peakuuu

Apenbl: 6eH301 U TosyoJl. TOKCHYHOCTh
apeHoB

I'enernueckas cBsA3b yIiI€eBOAOPOJIOB,
MPUHAUIEKAIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIE HCTOYHUKH YIIIEBOAOPOIOB:
MIPUPOIHBIN ra3 U MOMyTHbIE He(TAHbIE
ras3sl, HeTh ¥ MMPOAYKTHI €€ mepepaboTKu
[IpupoiHbIE ICTOYHUKH YTJIEBOIOPOIOB:
MIPUPOIHBIH ra3 U NOMyTHbIE HEPTSIHBIE
rassl, HeTh ¥ MPOAYKTHI €€ mepepaboTKu
Kontponbras paboTa mo pazaeny
«YTIIEBOAOPOIBD

[IpenenpHbIE OIHOATOMHBIE CITUPTBHI:
METaHOJI 1 3TaHoJ. BosopoaHas cBs3b
MHOroaroMHble CIUPTHI: ITUICHIIIUKONIb U
[JIMLEPUH

@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKUE
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE
Anbreruasl: popManbaerua 1
aneTanpaeru. AleTOH

OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
KHUCJIOTBhI: MypaBbHHAasl U YKCyCHast

[IpakTrueckas pabota Ne 2. «CBoiicTBa
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pacTBoOpa YKCYCHOU KUCJIOTBI»

CTeapI/IHOBaH H OJICMHOBAs KHUCJIOThI, KaK
IpeaACTaBUTCIIU BBICIIUX Kap6OHOBI>IX
KHUCIIOT

ana KaK COJIN BBICIIINX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

CrnosxHbie 3(UpHI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. | MAPOIU3 CIIOKHBIX
3¢upoB

XKupsl: rugponus, npuMeHeHue,
Ouosiornueckas posb KHUPOB

VYrneBoabl: cocTaB, KjlacCUPUKaIUS.
BaxxHeiinve nmpecTaBUTENN: TIH0KO03a,
¢bpykTo3a, caxapo3a

Kpaxmai u neirono3a Kak IpupoaHbIe
MTOJIMMEPBI

KonrtponbHas pabota no pasaerny
«Kucnopoaconepxaiinue opraHuuecKue
COCIMHECHUS

AMUHBI: METUJIAMUH U aHWUIVH
AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE
OpPraHUYECKHE COCIUHEHUS, HX
ouosiorndeckoe 3HaueHue. Ilenrtuast
benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COCIUHEHNUS
OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN

OCHOBHEBIE METOJbI CHHTE3a



BBICOKOMOJIEKYJISIPHBIX COECUHEHUM.

[InmacTmaccsl, kKay4yku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KITACC

Kosan4yecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE

padoThI padoThI pecypenI

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaius aTOMOB

Ilepuonnueckut 3akoH u [lepuoanueckas
CUCTEMa XMMUYECKUX 31eMeHTOB /[, U.
Menpeneesa, uX CBA3b C COBPEMEHHON
TEOPHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB
XUMHMYECKHUX JIEMEHTOB U UX COEIMHEHUM 10
rpynmnam U nepuojam. 3HaueHue
TIEPUOINIECKOTO 3aKOHA U CUCTEMBI
xumudeckux dyemenToB [[.M. Meneneena B
Pa3BUTHHU HAYKH

Crpoenue BemiecTBa. XMMHUUYECKasi CBSI3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUS 1
KOBAJIEHTHOM CBSI3U. BogopoiHas cBs3b

BasieHTHOCTB. DNEKTPOOTPULIATETEHOCTD.
CreneHb okucieHus. BelecTBa
MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUSA

[TonsiTHE O NUCTIEPCHBIX CUCTEMAX.

HctuHHbBIE U KOMIOUIHBIE PACTBOPHI. 1
MaccoBas 1015 BElecTBa B pacTBOpe
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Krnaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX COeAMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, Pa3IMYHbBIX
KJIaCCOB

Knaccudukanus XuMHuecKux peakuui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHNS SHEPTUU IIPH
XUMHUYECKHUX PEAKIUAX

Ckopoctb peakuuu. OOpaTumMble peakuu.
XUMHUYECKOE PABHOBECUE

[Tpaktrueckas padorta Ne 1. «Bnusiaue
pa3IMYHbIX (haKTOPOB HA CKOPOCTh
XUMUYECKON PEAKIIUN»

DnekTpoiauTHdeckas qucconuarys. [lonsrue
0 BoJIopoiHOM Tokasarene (PH) pacTBopa.
Peakiiun nonHoro oomeHna. ['maponm3
OpPraHMYECKUX U HEOPTraHMUYECKHUX BEIIECTB

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonsarue o6 anekTponuze
pacIuiaBoB U pacTBOPOB CoJieit

Kontposnbnas paboTa mo pazaeny
«TCOpeTI/I‘-IeCKI/Ie OCHOBBI XUMUN)

Meraubl, ux nosioxxenue B [lepuoanueckoit
CHUCTEME XMMHUUYECKUX 31eMeHTOB /J[. 1.
MemeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOIMEe PU3NISCKUE CBOMCTBA
METaJJIOB
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CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH AL
HaIIpsHKEHUN METaJlIOB

XHUMHYECKHE CBOMCTBA BayKHEHIITNX
METaJUIOB (HATPHiA, Kalmuil, KalblIUH, MarHuH,
QTIOMUHUN) U UX COSTMHEHUHN

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIUHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U uX
COCTUHEHUN

[Ipaktuyeckas pabora Ne 2. "Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME
«Mertamby»"

HeMmeTtanisl, uX monoXKeHHUE B
[Tepronuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHSI aTOMOB

®u3nYeCKre CBOKWCTBA HEMETAIIIOB.
AJIOTpOnHs HEMETAJUIOB (Ha IpuMepe
KHCJIOpOJia, cepbl, hocdopa u yrieposia)
XHWMHYECKUE CBOMCTBA IAJIONEHOB, CEPhI U UX
COCTMHEHUN

XuMHUecKue cBOICTBa a30T1a, Gpochopa u ux
COCTUHEHUN

XHUMHUYECKHUE CBOICTBA yriaepoa, KpEMHUS U
UX COeOUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX

COCIMHEHUN

O0001IeHYE ¥ cCUCTEMATU3ALM 3HAHUI IO
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Tteme «HemeTamnwy. Beruncinenus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
"Hemeramnsl"»

KontposbHas padoTa mo TeMam «MeTasuib
u «HemeTtamne»

HeopraHquCKI/Ie 1 OPraHU4CCKHUEC KUCIIOTHI.
HeopraHquCKI/Ie 1 OPraHUYCCKHUE OCHOBAHUA

AmdoTtepHble HEOPraHU4YeCKue U
opraHuyeckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

Ponb xumuu B 00ecrieueHHn 3KO.HOFPI‘ICCK01>1,
BHCpFCTI/I‘{eCKOﬁ U IHIIEBO 6C3OHaCHOCTI/I,
Pa3BUTHU MCIAUTTUHBI

[IpencraBiaeHuss 06 0OIMMX HAYIHBIX
MPHUHIIMITAX TPOMBIIUICHHOTO MOTYYSHHUS
Ba)KHEHIIINX BEIIECTB

Yenosek B MHPE BEIIECCTB U MaTCpPHUAIOB

XHMUS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET






