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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENbHON MPOTPaMMBl CPEAHEr0 OO0IIEero 00pa3oBaHUS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCyAapCTBEHHOM
obpazoBatenpHoM crangapre COO, c¢ yu€rom KoHuenmuu mpenogaBaHusI
y4eOHOro mnpeameTa «XuMHs» B 00pa3oBaTeNIbHBIX OpraHu3aiusx Poccuiickoit
denepanyy, pealu3ylOUMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOTrpaMMbl, H
OCHOBHBIX TOIokeHUN «Crtpareruu pa3BuTHs BocnuTaHus B Poccuiickoit
®epneparuu Ha nepuoy a0 2025 roma» (Pacnopstxenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpPOrpaMMbl MO XUMHHU, K OINPEIAECICHHUIO
oOwiel cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTUS 00y4aroUIuXcsl CpeACTBaMU
yueOHoro npeamMera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbie monokeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJIeH,
COJEpKaHUsl, pe3ylabTaTOB OOYy4YeHHMsT U TpeOOBaHUN K YpPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON OpraHu3alluy, SBISETCS HEOThEMJIEMOM 4YacTbhl0 UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBeplUAIOUIMM JTAallOM pealu3allud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpPHI
Yel0BeKa, a TaKKe DJKOJIOTMYEeCKHM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO M TMPUPOAHOW cpeme. Peammsyercs Xummudeckoe 00Opa3oBaHHE
oOyyJaromuxcsi Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHusl CpelICTBAaMU Y4e€OHOTO
npeaMeTa «XUMHs», COAEPXKAHUE W TOCTPOEHUE KOTOPOIro ONpENeTeHbl B
nporpaMme MO0 XUMHHM C YYETOM cHelU(pUKU HAyKd XUMHUH, €€ 3HayeHUus B
NO3HAaHUM TMPHUPOABI U B MATEpUAJIbHOW >KM3HU OOILIECTBA, a TAaKXKE C YU4ETOM
o0mMX wLeJdel M NPUHLMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oo1iero oopasonanust B Poccutickoit denepaiui.

XUMHSI Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK WUIPAET OCOOYIO POJb B
COBPEMEHHOW IMBWIIM3AINK, B CO3/IaHUM HOBOM 0a3bl MaTepHaIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJ B ()OPMUPOBAHHME PALIMOHATIBHOIO HAYYHOI'O MBIIIJICHHS,
B CO3JIaHUE LIEJOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLIeM MHUpPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCs B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH O0JIACTSIMHU IPUMEHEHHUSL.



TecHO B3aMMOIENUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMM, XUMUs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOIUMbBIM YCIOBHEM YCHEIIHOTO
TpyJa W SKM3HH KaXJI0oro wieHa ooOmectBa. CoBpeMeHHass XMMHsS KakK HaykKa
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHI HampaBjieHAa Ha pEIICHUE
rJI00ANBPHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTHUSL UYEIOBEUYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTMYECKON 0€30IMaCHOCTH U OXPaHbI 3J0POBbS.

B coorBercTBUM ¢ OOMIMMM LEASIMH M NPHUHIMIAMH CPEAHETO OOILEro
oOpa3oBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIli yPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MMOJITOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0O MM JUIsi  BbIpAaOOTKA  MHPOBO33PEHUECKHUX
OPHEHTUPOB, YCIIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYMA, IPOJOJIKEHUS
00pa3oBaHMsI B Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocrapimsomuUMHA  npeaMera  «XUMHUS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannueckass xumuss» U «OOIIass M HEOpPraHUYECKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIJIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUEHHEM 3HAHUU W3 OOIIel XUMHUK) U
OpraHn4YecKor xumuu. POpMHUpPOBaHUE NAHHOM CHUCTEMBI 3HAHUW NPU U3YYCHUU
npeaMeTra O0O€CIeYMBAET BO3MOXHOCTh PACCMOTPEHHUST BCEro MHOrooOpasus
BELIECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPHI XUMUH.

CtpykTypa cojaepxkaHus KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHWYecKas XUMUs» CcPOpMUpOBaHA B MPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOI0 TOJAXO0Ja K U3Y4YEHUI0 y4eOHOro marepuansa U 0OOyCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTMEM  3HAHUM HA  OMNpPEACIIEHHBIX
TEOPETUUYECKUX YPOBHSX. Tak, B Kypce OpPraHWYEeCKOM XUMHM BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KJIACCUYECKOW TEOPUM CTPOCHMS OPraHUYECKUX
COCIMHEHNN, a TaKX€ HAa YPOBHE CTEPEOXMMHUUYECKHMX U  DJIEKTPOHHBIX
NpeACTaBICHU O CcTpoeHuH BenlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTMYECKU
AKTUBHBIX COCIWHEHUMU. B Kypce OpraHM4eckor XHWMHUU IIOJIY4YarOT Pa3BUTHUE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEPBOHAYAIBHBIC
MPEICTABICHUS] O XUMUYECKON CBSA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, 0 XUMUYECKOU PEaKIUN.

[Tonq HOBBIM yrioM 3peHuss B mpeaMere «Xumus» 0a30BOTO ypOBHSA
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHUs
TEOPETUUECKH Marepual M (PAKTOJOTMYECKHE CBEJIEHUS O BeIlecTBax M
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUS» 00yYaromuMcs MPEJOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJOJOTUYECKUX MO3ULIUMI,



riy0ke TMOHATh HMCTOPUYECKOE W3MEHeHHe (YHKIUH 3TOro 3aKkoHa — OT
o0o011aromIel 10 0OBSICHSIONICH U MPOTrHO3UPYIOIICH.

Ennnas cucrema 3HaHUN O BaXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE€ O XMMUYECKHX PEAKIMAX, UX CYHIHOCTH M
3aKOHOMEPHOCTSIX TMpoTekaHusi npomnonHsercs B kypcax 10 m 11 xnaccos
AJIIEMEHTaMH  COJIEPKaHMsI, HUMEIONIMMHU KYJIbTYPOJOTUYECKHH U TMPHUKIATHOU
XapakTep. OTU 3HAHUSA CHOCOOCTBYIOT TOHHMAHHMIO B3aWMOCBSI3U XHUMHUH C
JPYTMMHU HayKaMH, PACKPBIBAIOT €€ poJib B ITO3HABATEIBHOW M MPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B OOJACTH TEOPUM U MPAKTUUECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XWMHEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OPUMEHATh €€ JJId T[ONOJIHEHHSI 3HAHUM, pEIICHUS WHTEJUIEKTYaJIbHbIX H
HKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENbCKUX 3aa4d. B 1enom coaepkanue yd4eOHOro
npenMera  «XUMHUS»  JAHHOTO  YpPOBHS  H3Y4Y€HUs  OpPUEHTUPOBAaHO  Ha
(dopMupoBaHUE y OO0YyYaromMXCs MHUPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAHUSA
dunocockux HAEH, TaKUX KaK: MaTepUaJbHOE E€IUHCTBO HEOPTaHUYECKOTO H
OpraHMYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTPOEHUEM, [03HABAEMOCTh IIPUPOJHBIX SBICHUNA MYTEM OSKCIIEPUMEHTAa U
pellieHHus MPOTHUBOPEUYHMH MEXKIY HOBBIMM (aKTaMd U TEOPETUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIIEHUU 3KOJOTHYECKUX MpodiieM, a
TaK)Ke MpoOJeM COEpeKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEpPUAJIOB.

B miaHe pemieHus 3a1ad  BOCHUTAHUS, PAa3BUTHS M COLMAIU3ALMU
oOyJarolmuxcs MNPUHATBIE MNPOTPaMMON MO XUMHUHM MOJIXOJbl K OMNPEICIICHUIO
COJEpKaHUs M TOCTPOCHUSA NpeaMeTa IpeaycMaTpuBaioT  (OPMUPOBAHHE
YHUBEPCAIbHBIX y4€OHBIX JEHUCTBHUI, HMEIOIMIMX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJOB JIEATENBHOCTU: pELIEHUs MpoOsieM, MOUCKa, aHaau3a M
00paboTku uHpOpMaLK, HEOOXOIUMBIX JJIs1 MPUOOPETEHUS OIbITa MPAKTUYECKON
U HCCIIENOBATENbCKOM JEATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B ITO3HAHUHU
XUMUH.

B npakTuke mnpenojaBaHHs XUMUM Kak Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3zoBaHus, TaK U HA YPOBHE CPEJIHET0 00IIero 00pa3oBaHus, MIPU ONPECICHUN
COJIEP>KATEJIbHOM XApaKTEPUCTUKHU LEJIed W3Y4YEHUs NpeAMETa HalpaBICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPATUIMOHHO MNPU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAayKHd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKON
NeSATEIbHOCTH 4Y€JIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJAMYECKOW TOYKM 3pPEHHUsl TAaKOW MOAXOJ K OINPEACICHHIO LeNel H3ydyeHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHUs TJIABHBIMHM LIEJIIMH H3YyYEHHs MpeIMeTa
«Xumus» Ha 6azoBom ypoBHe (10 =11 ki.) sBisFOTCS:

e (opmMupoBaHME CHCTEMBl XUMHWYECKMX 3HAaHUW KakK BaKHEUIEH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOWU
JeKaT KIIYEBbIe MOHATHSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHHMAHHE CYLUIHOCTH JIOCTYIHBIX
0000IIeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AX [MO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIUi, HEOOXOAUMBIX IJisi MNPHUOOPETEHHS
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SBJICHUMH,
UMEIOIIHUX MECTO B IIPUPOJIE, B IPAKTUYECKOM U MIOBCEIHEBHOW KU3HY;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJIEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, copepxaTenbHasi XapaKTepUCTUKA LeJIed U 3a/1a4 U3y4eHUs
IIpEeIMETa B IPOrpaMMe 10 XMMHUHM YTOUYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUH
C HOBBIMU IIPUOPUTETAMHU B CUCTEME cpelHero oduiero odpazoBanus. CerogaHs B
NpEenoJaBaHUM XMMHUM B  OOJIbIIEH CTENEHUW OTHAETCA  IPEANOYTEHHE
IPaKTUYECKOH KOMIIOHEHTE COJEpKaHHsl OO0ydeHHs, OpPHEHTHPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHU3alvy, BIAACIOLIEr0 HE
HAaOOpOM 3HaHUM, a (QYHKUMOHAJIBHOM TI'PAMOTHOCTBIO, TO €CTh CIIOCOOaMHU U
YMEHUSMH aKTHBHOTO IOJIYYEHMS! 3HAHUU U NPUMEHEHHUS MX B PEaIbHOU KU3HU
JUTSL peLIEHUs TPAKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM MNpu H3yYEHUU MpeaMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKe LENH U 3aJaui, KakK:

ajanrtanus o0y4aronMxcsl K yCIOBUSIM JIMHAMUYHO pPa3BUBAIOIIETOCS MUPA,
GbopMUpOBaHHE  HUHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pELICHU B KOHKPETHBIX XKU3HEHHBIX CUTYallUsiX, CB3aHHBIX C BEIIECTBAMHU U HX
IPUMEHEHUEM;

dbopmMupoBaHre y OOyYarOMMXCS  KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEpPCAJbHOE 3HAUYEHUE [JIs1 Pa3IMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJieM, MOUCKa, aHalu3a U 00paboTKu MH(pOpPMALINH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHUs: OIbITa JEATEIbHOCTH, KOTOpas 3aHHUMAET
BAXHOE MECTO B II03HAHMM XHWMHH, a TakXKe Ui OLUEHKH C IO3ULHN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB U XHUMHUYECKUX
MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEM 00yYarOmUXCs: CIOCOOHOCTH CaMOCTOSITEILHO ITPUOOPETATh HOBBIE
3HAHUS MO0 XMMHUHU B COOTBETCTBUH C )KU3HCHHBIMH MTOTPEOHOCTSIMH, UCTIOIB30BATh
COBpPEMEHHbIC MH(OPMAIIMOHHBIC TEXHOJOTHH JJIs MMOWCKA W aHajiu3a y4yeOHOH U
HAyYHO-TIOMYJISIPHOM HH(DOPMAITUH XHMHYECKOTO COJICP KAHMS;

¢dbopMHUpOBaHUE U Pa3BUTHE Y 00YJAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJIMMBbI, B YaCTHOCTH, TPU IUIAHUPOBAHWU U TMPOBEICHUH XUMHYECKOTO
AKCTICPUMEHTA;

BOCIIUTaHUE y OOydJaromuxcsa YOSKAEHHOCTH B T'yMaHHCTHYECKOU
HaIpPaBJICHHOCTH XWUMHH, €€ BaXXHOW POJIM B PEIHICHUU TJIOOATBHBIX IPOOIJIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHMS, TIOTIOJTHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUS] TPHUPOAHOTO PABHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO
OTHOIICHUSI K TPHUPOJEC W CBOEMY 3J0pPOBBIO, a TakKKe NMPUOOpPETEHUS OIBITA
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUM JUIS TMPUHSATHS TPAMOTHBIX PCIICHWH B
CUTYaIUsX, CBI3aHHBIX C XUMUICCKUMHU SIBIICHUSIMU.

B yueOHOM maHe cpegHero ooOmero o0pa3oBaHUs MpeaMET «XUMUS»
0a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOU 00yacth «EcTecTBEeHHO-HAYYHBIC
PEIMEThBD.

OO611ee Ynciio 4acoB, OTBEIEHHBIX JJIs1 U3YyYEHUs XUMUM, HA 0a30BOM YPOBHE
cpeaHero obIero oopazoBaHusi, cocrabiseT 68 dacoB: B 10 kiacce — 34 ygaca (1
yac B Henelmo), B 11 kimacce — 34 yaca (1 gac B Heaenmio).

COAEPKAHUE OBYUYUEHUSA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYEeCKON XUMMH

[Ipenmer opraHn4ecKor XUMHUH: €€ BO3HUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
IOJIyYEeHUH HOBBIX BEIIECTB M MATEPUATIOB. Te€OpUsl CTPOEHUS OPTaHUYECKUX
coenunenuii A. M. bytieposa, e€ ocHOBHBIE 1OJI0KeHUA. CTPYKTypHBIEC (DOPMYJIBI
OpPraHMYeCcKuXx BemecTtB. [omonorus, wu3omepus. XHUMUYECKas CBSI3b B
OPraHMYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3HU.

[IpeacraBnenne o kinaccupuUKaIMd OpraHUYECKUX BemecTB. HomeHkmaTypa
OpraHWYECKUX COEAMHEHUN (CUCTEMaThyecKkas) W TpUBUAJIbHBIC Ha3BaHUs
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPIraHUYECKUX BEIIECTB.

DKCNEPUMEHTAIbHBICE METOJbl HM3YyYE€HUS BEHIECTB M HX MPEBpPAIICHUMN:
O3HaKOMJIEHHE ¢ oOpa3laMu OpPraHUYECKUX BEIIECTB M MaTepuajlaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIECTB, HAOJIOJEHUE U
ONMCAHUE IEMOHCTPALIMOHHBIX OIBITOB 10 MPEBPALICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTIIMBAaHUE U TOPEHHUE).



YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKMM psAx. MeraH u 3TaH —
IpoCTEeHIINe NPENCTABUTENN aJIKaHOB: (U3MYECKHE M XUMHUYECKHE CBOMICTBa
(peakuuy 3aMeElIeHHUs M TOPEHMs), HAaXOXKIEHUE B NPUPOJE, IOJIy4YEHHUE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKHI psii. DTUJIEH U MPOMMIEH —
NpOCTEHIMe MPEACTaBUTENN AalIKeHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa
(peakuuMy THAPUPOBAHUS, TAJOTEHUPOBAHHUSA, THApATallMd, OKUCJICHUS W
NOJIMMEPU3ALINH ), IOTyUYEHUE U IPUMEHEHHUE.

Anxaauensl: OytamueH-1,3 u MetwnOyramueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKHE CBOWCTBa (peakuus noaumepusauuu). [lomydeHue CHHTETHYECKOTro
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUHN Psijl. ALIETUIICH
— MpPOCTEHIIMHA MPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U
XMMHUYECKHE CBOWCTBA (peakUuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THApaTalUH,
TOpPEHUs), NOJYyYEHHUE U TPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (QU3MYECKUE M XMMHUYECKHE CBOWCTBA
(peakiuu rajoreHMpOBaHMS U HUTPOBAHUS), MOIYYEHUE U NIPUMEHEHUE. 101yon:
cocmas, cmpoenue,  Quauueckue U  XuMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUS), NOTYYeHue U npumenenue. TOKCUYHOCTH
apeHoB. ['eHeTHYeckas CBSI3b MEXIYy YIVIEBOJOPOJAAMH, NPUHALICKALIMMHU K
pa3IMYHBIM KJIaccaM.

IIpupoaHpIE MCTOYHUKHM YIiaeBOAOPONOB. IIpuponHbIl ra3 W MOIyTHBIE
He(dTauble Ta3pl. Hedhth n e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTu:
NEPErOHKA, KPEKUHT (TePMUYECKHM, KaTaJIUTUYeCKHil), mnuposn3. IIpoayKTsi
nepepaboTKu HePTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbI!
yroJib U MPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB W HMX MPEBPALLCHUMN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH IIacTMacC, Kay4YyKOB U PE3UHBI, KOJJIEKIIHU
«Hedpte» u  «Yromp», MOAEIUPOBAHWE  MOJEKYJ]  YIVIEBOAOPOJOB U
rajJOreHONPOU3BOIHBIX, POBEACHNE NIPAKTUYECKON pabOThl: MOJyY€HHUE STUIICHA
Y U3YYEHUE €TO CBOMCTB.

Pacuérnble 3amaun.

Bbluucinenuss mo ypaBHEHMIO XHMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOTYKTOB PEAKIUN).

Kuciaopoacoaepxaime opranuieckue coeAnHeHHU

[IpenenbHble OJHOATOMHBIE CIHUPTH. MeTaHOT M 3TaHON: CTPOEHHE,
dusznyeckue M XHUMHUYECKHME CBOWCTBA (peakuuu C AaKTUBHBIMH METaJUIaMH,
raJIOr€HOBOJOPOAAMH, TOPEHUE), NpPUMEHEHHE. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMH CITUPTOB. [[elicTBre MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YEJI0BEKA.

MHoroatroMHble  CHUPTHL.  DTUJIEHTJIMKOIb M  T[JIMIEPUH: CTPOEHHE,




bu3nuecKkue W XUMHUYECKHE CBOMCTBA (B3aMMOJCWUCTBUE CO IIEIOYHBIMU
MeTajlaMM, KaueCTBEHHas peakilds Ha MHOIoaToMHble crnupthl). [leficTBue Ha
OpraHu3M 4enoBeka. [[puMeHeHue rimiepuHa U 3THICHTJTUKOJIA.

®deHOoI: CTpOCHUE MOJICKYJIbl, (PHU3WYECKHe W XUMHUYECKHE CBOWCTBA.
Tokcuunocts penona. [Ipumenenue genomna.

Anpneruapl U kemouwvl. DOpMaNBAETHM, ALETAIBACTHA: CTPOCHUE,
bu3NYecKue U XMMHYECKHE CBOWCTBA (PEAaKIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIUH), TOTYyYEHUE U IPUMEHECHHE.

OnHOOCHOBHBIE TIpe/ielibHbIe KapOOHOBBIE KHUCIOTHl. MypaBbuHaAs U
YKCYCHasi KUCJIOTBI: CTpOEHHUE, (PU3MUECKHEe U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
o0mue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnm), MOTydeHHEe U MPUMEHEHHE.
CreapuHoBasi M OJEUHOBAsl KUCJIOTHl KaK IMPEICTaBUTEIN BBICIIUX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE ICUCTBUE.

Cnoxnble »GUPBl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uaponus
cioxHBIX hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buosornueckas
POJIb JKHUPOB.

YraeBoasl: coctaB, Kjaccuukaus ~— yrieBogoB  (MOHO-, 1U- W
nosicaxapubl). ['oko3a — npocTelmmii MOHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYNbI, (U3MUYECKMEe U XMMHYECKHE CBOMCTBa (B3aUMOJAEHMCTBHE  C
runpokcuiom Meau(ll), oxkuciaenne ammuauHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIFOKO3bl), HAXOXKIECHHE B NPHUPOAE, NPUMEHEHHE,
ounonorunyeckas poisib. Porocunres. pykTo3a Kak H30MEP IIIFOKO3bI.

Kpaxman u nemnoo3a Kak npupoassie noaumepsl. CTpoeHHe Kpaxmana U
nemnono3bl. du3nueckue M XMMHUYECKHME CBOWMCTBA Kpaxmana (THApOJu3,
KaueCTBEHHAs PEAKIIMSI C HOJOM).

OKCNEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB W MX MPEBPALLCHUN:
IpoBeJCHUE, HAOJIOJEHUE U OINHUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: T'OPEHHE
CHHUPTOB, KAaYECTBEHHbIE PEAKLMU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TAaHOJIA
okcugoMm Menu(Il)), MHOroaTrOMHbIX CHUPTOB (B3aUMOJACHCTBUE TIULEPUHA C
ruapokcugom meau(Il)), anpnerunoB (OKMCIEHUE aMMUAYHBIM pacCTBOPOM OKCHA
cepedpa(l) u ruapoxcumom wmeau(ll), B3aumojaeincTBUe Kpaxmaia C HOJIOM),
MIPOBEICHNUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaumn.

Bbluucinenuss mo ypaBHEHMIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTA PEAKLUMHU 0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB UM MPOIYKTOB PEAKIUN).

A30TcozepKalye OpraHn4eCKue COEANHEHNS.

AMMHOKHCIIOTHI Kak amM(OTEpHbIE OpraHUYecKue coenuHeHus. Puznueckue
YU XMMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha IpHMeEpe IMIuHA). buosnoruueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NOpHUpPOAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpPUYHAs W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEIKOB:



TUAPOJIH3, ICHATYPAIHs, KAYECTBEHHBIC PEAKIINH Ha OSIIKH.

OKCNepUMEHTAIbHBIE METOJbl HM3YYEHHMS BEIIECTB M HUX MpEeBpalleHUil:
HaO0JI0ICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JAeHATypalusi OEIKOB MpH
HarpeBaHWM, [IBETHBIC PEAKIIUU OCITKOB.

BroicokoMosieKkyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATHSI XUMHH BBICOKOMOJICKYJIIPHBIX COCAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEINEHb MOIUMEPU3ALUHU, CPEIHSIS MOJICKYJISIpHas
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJISPHBIX COCIUHEHUN —
MOJIMMEPHU3AIIHS ¥ TIOJTUKOHACHCAITHSI.

OKCIEePUMEHTAIBHBIE METOJbl HW3YYCHHUS BEIIECTB W WX MPEBpAIICHUN:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBsI3ed MPU U3YyYEHUU OPTaHUYECKOW XUMHH B
10 kyacce OCYIIECTBISIETCS 4epe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TOHSTHM, TaK W TOHSATUH, SBISIOMIMXCA CUCTEMHBIMH JJIsI OTACIIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIE MOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAIM3, CUHTE3, KJIacCU(PUKaILUs, MEPUOJUIYHOCTh, HAOIIOICHHE,
U3MEpPEHUE, HIKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dusuka: MaTepus, OJHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJIa,
DHEPreTUYECKU YypOBEHb, BEILIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHHE
BEIECTBA, (PM3UUCCKUE BETMUYMHBI U SIMHUIIBI UX H3MEPEHUSI.

buonorusa: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTocuHTE3, OMOJIOTMUECKH aKTHUBHBIE BemiecTBa (OENKH, YTIEBOABI, >KHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIC MOPOJBI, TOJIE3HBIE UCKOMAEMbIC, TOTLIUBO,
pecypchl.

TexHonoTHs: THIIEBbIE TNPOAYKTHI, OCHOBBI PAIMOHATLHOTO MHTAHUSA,
MOIOIIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUECKHE MperapaThl, MaTepHaIbl U3
HCKYCCTBEHHBIX 1 CHHTETUUECKHX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckue OCHOBbI XUMUHU

XUMUYECKH 37eMeHT. AToM. Snpo aroma, H30TOMNBI. JJIEKTPOHHAS
000J10YKa. DHEPreTHYECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeiesieHns AJIEKTPOHOB MO OpOUTAISIM B aTomax
AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOAO0B. DIIEKTPOHHAS KOH(PHUTYpaIHsi aTOMOB.

[Tepuonnueckuit 3axkoH U [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB



. . MenaeneeBa. CBsi3b NepuoanYEcKOro 3akoHa u Ilepruoanyeckoi cucTeMbl
xumuueckux aiemeHtoB JI. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DSJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTBIX U CJIOXKHBIX BEUIECTB MO TpynmaM U TEPUOAAM.
3Ha4YeHHE MTEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKHU.

CrpoeHue BemiecTBa. XHUMHUYECKasl CBsI3b. BUIbI XMMHUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJISIpHAsh W TOJIApHAs, MOHHAs, MeTaJindeckas). MexaHu3Mbl
oOpa3oBaHUsl KOBAJICHTHOM XHMMHYECKOM CBsi3u (OOMEHHBIH M  JIOHOPHO-
aKUenTopHslil). BomopomHas cBs3b. BaneHTHOCTb. OJIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. OHbI: KATHOHBI U AHUOHBI.

BemecrBa MOJIEKYJISPHOTO M HEMOJEKYJSIPHOIO  CTPOCHHMS.  3aKOH
IIOCTOSIHCTBA COCTaBA BEIECTBA. THIBI KPUCTAINYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTALNINYECKOU PEIIETKHU.

[lonaTtne 0 nucnepcHbIX cucrteMax. VICTHHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10151 BelecTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COEUHEHNN. Homenxknatypa
HEOPraHUYECKUX BelIeCTB. I'eHeTnuyecKkas CBsA3b HEOPraHWYECKUX BEILECTB,
IIPUHAJICKANIUX K PA3JIMYHBIM KJIaccaMm.

Xumuueckas — peakuua. Kimaccupukanmss XMMHYECKMX — peakIuil B
HEOPTaHUYECKOM M OPraHWYECKOM XMMHUHU. 3aKOH COXPAHECHMS MAaCChl BEIIECTB,
3aKOH COXPAaHEHUS U NPEBPALIEHUS JHEPTUU NP XUMUYECKUX PEAKIUAX.

CKOpOCTh peakimu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (pakTtopoB. OOpaTuMbie
peakiuu. XuUMHUYECKOE€ paBHOBecHe. DaKTOpbI, BIMAIOIIME HAa COCTOSHHE
xuMudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTpoiuTrueckas nucconnanus. CUiabHbIC U clladbie eKTponauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCHas, HEUTpaIbHAas, IEJIOYHAS.

OKHUCANTETBHO-BOCCTAHOBUTENBHBIE PEAKIUU.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB W MX MPEBPALLCHUMN:
neMoHcTpauus Tabmun «llepuonnueckas cucreMa XuMU4Yeckux sneMeHToB [, .
MenpeneeBay, U3yuyeHHE MOJEJIEH KPUCTANIMYECKUX PEHIETOK, HAOJIOJEHHE U
OMKCAaHUE JEMOHCTPALMOHHBIX U J1a0OPaTOPHBIX OMBITOB (Pa30KEHUE MEPOKCUIA
BOJIOPOJIa B PUCYTCTBUU KaTAJIN3aTOPA, ONPEAEIICHUE CPEllbl PACTBOPOB BEILECTB
C TMOMOIIBI0 YHHUBEpPCAJIbHOIO HWHAMKATOpa, PEAKIUHM HOHHOro oOMeHa),
MIPOBEICHUE MTPAKTUUYECKON paboThl «BiusHue paznuuHbIX (PakKTOPOB HA CKOPOCTh
XAMHUYECKOU PEAKIINN.

Pacuérnbie 3anaun.

Pacuérel 10 ypaBHEHMAM XHMHMYECKHX pPEaKIud, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETBHI, PACUYETHl C HCIOJb30BAHUEM IIOHATHUS «MAaCCOBAs
JIOJIs1 BEILLIECTBAY.

Heoprannueckass xumus

Hemeranmner. Ilonoxxkenne HemeramwioB B Ilepuomudeckoit  cucreme
xumuueckux sneMeHToB [[. M. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.



®du3nyeckre CBONCTBA HEMETALIOB. AJUIOTPONHMS HEMETaUIOB (Ha MIpUMEpe
KHCJI0poaa, cephl, hochopa u yriaepoaa).

XVMMHYECKHE CBOMCTBAa Ba)KHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpPbI, a30Ta,
dochopa, yrmepoma W KpeMHHUS) W WX  COCAMHCHHH  (OKCHJIOB,
KHCIIOPOJCOIEPKAIINUX KUCIIOT, BOJOPOAHBIX COCTMHEHHN ).

[IprMeHeHne BA)KHEMIIIMX HEMETAIUIOB U UX COCIUHEHU.

Meramnel. lonoxenne meramnoB B Ilepuoandeckorn cuCTEME XHUMHYECKHUX
anemenToB JI. . MenpaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue gusnyeckue cBoricTBa MeTaiuioB. CruiaBbl METaJUIOB.
DIEKTPOXUMHUYECKUN DS HAMTPSYKEHU METAJIIOB.

XHUMHUYECKHE CBOMCTBA BAKHEHUINMX METAUIOB (HATpUM, Kalui, KablIHUM,
MarHui, allfOMUHUH, IUHK, XPOM, KEJI€30, MEJlb) U UX COCAMHEHUM.

OO6mume cnocoObl monyyeHuss MetauioB. IIpuMmeHenne meTamioB B OBITY H
TEXHHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX MPEBPALCHUMN:
U3y4eHHE KoJUleKIun «MeTamibl U CIUIaBbl», 00pa3LioB HEMETAJUIOB, PELICHHUE
HKCIIEPUMEHTAIBHBIX 3a7a4, HAOJIOJICHWE M ONHCAHHE JAEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHIA ATIOMUHUSA C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIE PEAKIIMY Ha KATUOHBI METAJIOB).

Pacuérnble 3anaun.

Pacuérel maccel BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIHMYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOLIMX B PEAKLUWU BEIIECTB,
pacuérbl Macchl (00BbEMa, KOJIMYECTBA BEILIECTBA) MPOYKTOB PEAKIUU, €CIU OJIHO
U3 BEUIECTB UMEET IIPUMECH.

XuMus 4 )KU3Hb

Ponp xuMum B oOecrieYeHUH KOJOTHYECKOM, SHEPreTUUEeCKON U IHIIECBOM
0e30MacHOCTH, Pa3BUTHUM MeAUIUHBL. [lOHATHE O HaydHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUI.

[IpeacraBnenuss 00 OOMMX HAay4YHBIX MPUHIMIIAX TPOMBIITUICHHOTO
MOJTYYEHHUS BaXKHEUIIIUX BEIIECTB.

YenoBek B MHpE BELIECTB M MATEPUANIOB: BAXXHEHIINE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKLIMOHHBIE MaTepuaibl, KpAacKH, CTEKJIO, KEepaMHKa,
MaTepuaibl sl DJIEKTPOHUKHA, HAHOMATEpHaJbl, OPraHUYECKUE U MHHEPAIbHBIC
ya00peHwusl.

Xumusi ¥ 3J0pOBbE YEJIOBEKA: IMpaBWJIa HMCIOJIb30BaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MacHOrO HCIOIb30BaHUs MpenapaToB ObITOBON XMMHU
B IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed NpU  M3y4YeHHMH OO0Imed u
HEOpraHW4YeCcKoN xumuu B 11 kiacce OCylIECTBISETCS Yepe3 UCIOIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK ¥ TOHSTHH, SBIISIOIIMXCS
CUCTEMHBIMM JIJI OTAENBHBIX PEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.



OOmme ecTeCTBEeHHO-HAYYHBIE TMOHSATHS: HAy4YHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KiIaccudukaiusa, TMNePUOJUYHOCTb, HAOI0ACHHE,
AKCIIEPUMEHT, MOJICIUPOBaHNE, U3MEPECHUE, SIBJIICHUE.

dusuka: MaTepus, SHEPrusi, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPTeTUUECKUI YPOBEHbB, BEIIECTBO, TEJO,
00BEM, arperaTHoOe€ COCTOSIHME BEIIECTBA, (PU3HUECKHUE BEJIMYMHBI U €IUHUIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusa: kieTka, oOpraHums3M, OJKOCHUCTEMa, Ouocdepa, Makpo- H
MHUKPORJIEMEHTHI, BUTAMHHBI, 0OMEH BEILIECTB B OpPraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE TOPOIBI, TOJE3HBIE UCKOMAaeMble, TOTLTUBO,
pecypchl.

TexHonorus: XUMHUYECKasi MPOMBIIIEHHOCTb, METAJUIyprusi, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTEpPUANIOB, CEIbCKOXO3SIIICTBEHHOE TMPOM3BOACTBO, THIIEBas
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKasi  MPOMBIIUIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHUX I[pernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUajIoB,
AJIEKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.

[INTAHUPYEMBIE PE3VYJIBTATHI OCBOEHUA [TPOI'PAMMEI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiaumBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OOy4YaroNIMMHUCSL MPOTpaMM CpelHero oOiero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeIMETHbIM M TpeAMEeTHbIM). HaydHo-MeTonuueckoil OCHOBOM  Jis
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOTpaMM CPEIHETro OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO0.

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJAXOJAOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUSI IpeAaMeTa «XHUMHUS» Ha YPOBHE CPEIIHETO
o01iero oOpa3oBaHus BBIJEICHBI CJICIYIOIINE COCTABISIOIINE:

OCO3HaHHE OOYYaIOIUMHUCS POCCUUCKON TPaKIaHCKONW HWIEHTHUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH M CAMOOTPEICIICHUIO;

HaJIMYue MOTUBAIUU K 00yUEHHIO;

1[eJICHANPAaBJICHHOE PAa3BUTHE BHYTPEHHUX YOCKIACHUN JTMYHOCTU HAa OCHOBE
KITFOUEBBIX IIEHHOCTEW U MCTOPUUECKUX TPAJAUIIHNKN 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJACTBOBATHCS B CBOECH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPHUCYIIUMHU 1€TOCTHOMN
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJU4Yue MPaBOCO3HAHUS IKOJOTHUYECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHbBIE ILJIaHBbI.

JInyHOCTHBIE pE3yNbTaThl OCBOEHUS MpeaMeTra «XUMHUSD JTOCTUTAIOTCS B
CANHCTBE YYEOHOW ¥ BOCIHUTATEIHLHOM JEATETLHOCTH B COOTBETCTBHU C
I'YMaHUCTUYECKUMHU, COUOKYJIBTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU



U HJealaMHd POCCHICKOT0 TPa)KAAHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAaMM U TpaBWIaMd  [OBEJIEHUSA, CHOCOOCTBYIOIIMMU  IpOIieccam
CaMOIMO3HAHUs, CaMOpPa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTU
O0yJaroITIXCsl.

JIugyHOCTHBIE pPE3ynbTaThl OCBOCHHUSI TpeAMeTa «XHUMHUS» OTpakaroT
c(OPMHPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON ACATEIHHOCTH
oOy4Jaronuxcs Mno peanu3aiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpaskIaHCKOT0 BOCIIMTAHHUS

OCO3HAHUS 00YYAIOMUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U ITPaBOTIOPSIKY;

NPEICTaBICHUS O COLMAJIBHBIX HOpMax MW TMpaBWIaX MEXIMYHOCTHBIX
OTHOUIIEHWN B KOJUIEKTHBE;TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH
MIPU CO3/IaHUM YUEOHBIX MPOEKTOB, PEIICHUU y4EOHBIX W MO3HABATEIbHBIX 3aj1ad,
BBITIOJTHEHUH XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh WM NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIHU3E PA3IMYHbBIX BUJIOB YU€OHOM 1eATeIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

[EHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBECHHOM XHUMUU;

YBOKEHHUSI K TIPOIIECCY TBOpUYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO
MPUMEHEHUSI XMUMUU, OCO3HAHUSI TOTO, YTO JOCTHKEHUS HAyKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca M TO3HABATEIbHBIX MOTHUBOB B TMOJIYYEHHH U TMOCIEAYIOIIEM
aHanau3e MHQPOpMAIMU O MEPEIOBBIX JTOCTUKEHUSIX COBPEMEHHOU OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEACHUS;

CITOCOOHOCTH OILIEHUBATh CUTYyallMU, CBSI3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYSICh HA MOPaIbHO-HPAaBCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEAEHUE M TOCTYNKH CBOUX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE IMOCIEACTBUM 3THUX
MOCTYTIKOB;

4) dhopMupoBaHNS KYJIbTYPHI 310POBbSI:

MOHUMAaHUs IIEHHOCTEH 3J0poBoro u Oe3omacHOro oOpa3a IKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3WYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/IeHns TMpaBuil 0€30MacHOro OOpallleHuss € BELECTBAaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOH JAEATEIHHOCTH;

MOHMMAHUSl [IEHHOCTH TMpPaBWI WHAUBUIYAIbHOTO M  KOJUIEKTUBHOTO



0€30MacHOro MOBEACHUS B CUTYaIIMIX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOACH;

OCO3HAaHUS TOCIEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

5) Tpya0BOro BOCIIMTAHUSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BATEIIbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO MOJI€3HOW, TBOPYECKOM M  JPYTrUX BHJIAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE B PEIICHHH MPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HAaNpaBJIEHHOCTU (B paMKax CBOErO Kiacca, IIKOJbl);MHTEpeca K
MPAKTUIECKOMY U3YUYEHUIO TTpodeccuii pa3IuIHOro pojia, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUS IPEMETHBIX 3HAHUU 10 XUMUU;

YBAXEHHUS K TPYHY, JIOIAM TPyJa U pe3yiabTaraM TPYJIOBOU JIE€STEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUIYATBLHON TPACKTOPUU
oOpazoBaHus, Oyaymiedl npodeccu U peanu3alud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHM, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rHYecKOro BOCIIUTAHUSI:

AKOJIOTUYECKU II€JIECO00pa3HOT0 OTHOIICHUS K MPHUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMUS KU3HU HA 3€MIIE;

MOHMMAaHUsl TJI00AbHOTO XapakTepa JKOJOTUYECKUX MpoOJeM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOTHON U COUUAIIBHOM CPEBI;

OCO3HaHMUSI HEOOXOJAMMOCTH MCIIOJIB30BAHUSL JOCTHKECHUM XUMHUU IS
pELICHUSI BOMPOCOB PALMOHAIBHOTO MPUPOIOIIOIB30BAHHUS;

AKTUBHOTO HEINMPUATHUS JEUCTBUW, NPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOIHON Ccpelie, YMEHHUS MPOTHO3UPOBATh HEOJIArOMPUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEIANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIaTh UX;

HAJIMYMS PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
onbITa NEeSATENbHOCTU AKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIIBHOU
MPaKTUKE, CIIOCOOHOCTH ¥ YMEHHUS AaKTUBHO TMPOTHBOCTOSATH HUCOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHON IPAKTUKH,

MOHUMaHUs cHenuUKH XUMHH KaKk HayKd, OCO3HaHHUS €€ pOoJu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUM IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUPE KaK O €IWHCTBE MPUPOABI M YEJOBEKa, B
MO3HAHWW TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPOo0JIeM COXpaHCHHUS
IIPUPOJHOTIO PABHOBECHS,

yOSXKJIEHHOCTH B  0CO0OM 3HAYUMOCTH XUMHUHU JUISI  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HAIIPABJICHHOCTH U BAXXHOW pOJUA B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbl, pELIEHUU TT100aNbHBIX MPOOIEM



YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOW, MUIIEBON U
HKOJIOTUYECKON O€3011aCHOCTH, B Pa3BUTUU MEIULMHBI, OOECIIEYEHUM YCIOBHUM
YCIEIIHOTO TpyAda M SKOJOTMYECKH KOM(MOPTHOM KHU3HU KaXIOro 4JieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: TIOHUMAHMsS CYIIHOCTH METOJIOB
NO3HAHUSA,  HUCHOJIbB3YEMBIX B €CTECTBEHHBIX  HAayKaX,  CIOCOOHOCTH
UCIIOJIb30BAThIIONyYaEMble 3HAHUS JJI1  aHaiau3a U OOBSICHEHMs SIBICHUN
OKPYXXAIOLIEro MHpa M MNPOUCXOLANMX B HEM HW3MEHEHUH, YMEHHMS JeJaTh
00OCHOBaHHBIE 3aKIIOYCHUSI HAOCHOBE HAYYHBIX (DaKTOB U MMEIOIIMXCS TAaHHBIX C
LEJIBIO TIOJIYYEHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUA IS
peleHust Ipo6JieM B peajbHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K II03HAHUIO U UCCIIE0BATEIILCKON IEATEIILHOCTH;

TOTOBHOCTU U  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMU IMOTPEOHOCTAMU;

UHTEepeca K 0OCOOEHHOCTSIM TpyJla B pa3M4HbIX cepax MpodhecCHOHaTIbHON
NEATEIIBHOCTH.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaThl OCBOCHMsI yUeOHOTO IMpenMera «XuMUus» Ha
YPOBHE CPEIHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYUMble  JUIsI  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydarOIIHUXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAKAIOLINE
LEJIOCTHOCTh HAy4yHOM KapTUHBI MHpa M cHenupuKy METOAOB IO3HAHMUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, sIBJICHUE,
IPOLECC, CUCTEMA, HAyYHBIH (paKkT, MPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UCCIeAOBaHNe, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHHUBEpCajbHble yueOHbIe NEeHCTBUS (IIO3HABaTeNIbHbIE, KOMMYHUKATHUBHBIC,

PETYJISITUBHEBIE), o0ecreunBaronye dbopmupoBaHue (YHKIMOHATBHOM
TPaMOTHOCTH U COIIMATTLHOM KOMITETEHIINH 00YJarOIIUXCs;
CIIOCOOHOCTb oOyuaromxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B TIO3HABATEIILHOM U COLIMAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE PE3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsJaaenue YHHBEPCATbHBIMH yueOHbIMH NMO3HABATEJbHBIMH
AEHUCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeCTBHA:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyaIM3UpOBaTh  MNpoOJeEMy,
BCECTOPOHHE €€ pacCcMaTpyBaTh;



OoNpcACIITL HCIIN ACATCIBbHOCTH, 3ajlaBasd IapaMCTpbl W KPUTCPHUHU HUX
AOCTHXKCHHA, COOTHOCUTD PE3YJIbTAThI ACATCIIBHOCTHU C ITOCTABJICHHBIMU LICJIAAMU;

HCIIOJIB30BATH IIPpU OCBOCHHUU 3HAHMU HpI/IéMBI JOTMYCCKOI'O MBIIIJICHUS —
BBIACIIATE XAPAKTCPHBIC ITPHU3HAKH MOHITUHA U yCTaHaBJIMBAaTb HX B3aNMMOCB3b,

CTOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS JIJIs1 OOBSACHEHUS OTACTbHBIX (DAKTOB H
SIBIICHUI;

BBIOMpATh OCHOBAaHUS M KPUTEPUU S KIACCU(PUKALMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHABIMBAaTh MPHUYUHHO-CIEICTBEHHBIE CBSI3M MEXKIY HW3Y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHUYECKUE paCCyXJeHUs (MHAYKTHUBHBIC, JACHYKTUBHBIC, IO
aHAJIOTMM), BBIABISTH 3aKOHOMEPHOCTH U MPOTHBOPEUYMS B PACCMaTPHUBAEMBIX
ABJICHUSAX, GOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSATH B MPOLECCE MO3HAHUSI, UCIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30OBLIBATH MOJICIIbHBIC TTPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XHUMHYecKas QopMyia, YpaBHEHHE XHUMHYECKOMU
peakuuu — MpU PELIEHUH YYEOHBIX MO3HABATEIbHBIX M IMPAKTHYECKUX 3a/ad,
MPUMEHSITh Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS JJIsl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4YaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIINMN.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKkuu;

(opMyIMpOBATH LIEJU U 3a/1a4U UCCIEI0BAHMS, UCIIOIb30BATh MMOCTABIECHHBIE
U CaMOCTOSATENTHHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABMIBHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQZIETh HABBIKAMU CaMOCTOATENBHOTO IUIAHMPOBAaHUS W MPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0JaTh 3a XOJ0M
npouecca, CaMOCTOSATEIbHO IPOTHO3MPOBATh €ro pe3ynbTar, (OpMyIHpOBaTh
0000IIEHHS U BBIBObI OTHOCUTENIBHO TOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEA0BAHNUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUYET O MPOJIETaHHON padoTe;

MpuoOpeTaTh OMNBIT YYCHUYECKOW MCCIIEAOBATEIbCKOM UM MPOCKTHOU
JeSITEIbBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOUCKY METOJIOB PEIICHUS MNPAKTUYECKUX 3a/1ad, IMPUMEHEHUIO Pa3InYHbIX
METO/I0B MTO3HAHUS.

3) pa6ora ¢ uHpopmaIueii:

OPUEHTUPOBATHCSA B PA3JIMUHBIX MCTOYHMKAX HHGoOpManuu (Hay4dHO-
NomyJsipHasi JIMTepaTypa XUMHUYECKOIO COJEep)KaHMs, CIpPaBOYHbIE TOCOOMS,
pecypcbl MHTEpHETa), aHAMM3UPOBaTh MHPOPMAILIUIO PA3IUYHBIX BUIOB U (HOpM
MpEACTaBIICHUS], KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEMPOTUBOPEYUBOCT;



(GopMynupOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHbOpPMAIlUM, HEOOXOAWMOW JJIsI  BBIMOJHEHUs] YYEOHBIX 3ajaad
OIpeNENEHHOrO TUIIA;

npuoOpeTaTh OIBIT HCIHOJB30BaHUS HH(OPMALMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO  (opMy  mIpencTaBICHHUS
uHbopMaluu (cxembl, TpaduKu, AMATPAMMBI, TAOIHIIbI, PUCYHKH U JAPYTHE);

UCIOJb30BaTh HAYYHBIA S3bIK B KayecTBE CpelICTBa Hpu pabore C
XUMHUYECKON HMH(pOpMAIME: NPUMEHATh MEXIpeAMETHbIE (pU3nYecKue WU
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, GOpMYJIIbl, a0OpeBUaTYphl, HOMEHKIIATYpY;

UCIOJb30BaTh M NPEoOpa3oBbIBaTh 3HAKOBO-CUMBOJHUYECKHE CpEICTBA
HaIJISTHOCTH.

OBiaeHue yHMBEPCAJIbHBIME KOMMYHHMKATHBHBIMHU AeHCTBHAMM:

3aJ1aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJaeMOW TEMBbI B XOJ€ AUalIora W/Win
JUCKYCCUM,  BBICKA3bIBaTh  MJEU, (HOPMYIMpPOBaTH CBOM  IPEJIOKECHUS
OTHOCHUTEJIBHO BBIITOJHEHMSI PEJIOKEHHOM 3a1a4H;

BBICTYNATh C NPE3EHTAlMEld pe3yJbTaTOB MO3HABATEIBHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIH COBMECTHO CO CBEPCTHUKAMU MPHU BBITIOJHEHUN
XMMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaju3aluy Y4eOHOro npoekTa u (popMyarpoBaTh BHIBOJBI
[0 pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IyTEM COIJIACOBAHMS IMO3HUIIMHA B
X0J1€ 00CYXX/IeHUSI 1 00OMEHA MHEHUSIMU.

OByajieHUe YHMBeEPCAJIbHBIMH PeryJIATUBHBIMHU 1eCTBUSIMM:

CaMOCTOSATENIBHO IIJJAHUPOBATh W OCYIIECTBIISITH CBOK IIO3HABATEIBHYIO
NEeATEIbHOCTh, ONpenesass €€ Lead W 3aJayd, KOHTPOJMPOBAaTH U IO MEpE
HEOOXOAMMOCTH KOPPEKTHUPOBATh MpeAjiaraéMblii  adropuT™M JEHCTBUWA NpH
BBINIOJIHEHUHM YYEOHBIX U HCCIEHOBATENIbCKUX 3ajlady, BbIOMpaTh Haubosee
3¢ (}exTUBHBIN crnoco0 HMX peleHuss ¢ YYETOM TMOJY4YeHUS HOBBIX 3HAHMUA O
BEILECTBAX U XUMHUECKUX PEAKLIHSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH HAa OCHOBE CaMOaHaIU3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OOmias W HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B [O3HAHUU SIBIICHUU



npupoasl, B (POPMUPOBAHWUU MBINUICHUS W  KyJIbTYPhl  JUYHOCTH, €€
(GyHKUIHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM ISl pEeLICHUS] TPAKTUYECKUX 33124
U DKOJIOTMYECKHM OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

BJIQJICHHE  CUCTEMOM  XHMMHYECKHX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATHS (XUMHYCCKUN 3JIEMEHT, aroM, W30ToI, S-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJSIPHBI OO0BEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHUs, XUMHUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAsI, METAJUTMYECKasl, BOJIOPOIHAS ), KPUCTAIIIMYECKAsl peIIETKaA,
TUANBl ~XUMHUYECKUX  pPEaKLUHi, pacTBOpP, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
DNEKTPOJIMTUYECKAST JUCCOLMALINS, OKHCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON pEeakluHd, XUMHUYECKOE PABHOBECHE); TEOPUU W 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON JuccoluManuu, nepuoandyeckui 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS YHEPTUH
Py XMMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHUI S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAUME B OCHOBE IMOHUMAHUSA NPUYUHHOCTU H
CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DaKTOJOTMYECKHUE CBEJIEHUS O CBOICTBAx,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM UCIOJIb30BAaHUU BXKHEUIIINX HEOPTaHUYECKHUX
BEII[ECTB B OBITY U MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIISTh XapaKTEpHbIC MPU3HAKU TMOHATHIA,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMMCAaHWUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBpaICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHI MCMOJIB30BATh XUMHUYECKYI0 CHUMBOJUKY IS
coctaBieHuss (OpPMYJT BEIIECTB M  ypaBHEHUH  XUMHUYECKUX  PEAKIIHMH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIIEIBHBIX
HEOPTraHWYECKUX BeUeCTB (yrapHblid ra3, YrieKHUCIbId ra3, aMMHak, Tami€Has
U3BECTh, HEralEHasi U3BECTh, IUThEBAs COJIA, TUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUI ONPEAEINISATh BaJIECHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUUYECKUX AJIEMEHTOB B COEAMHEHHUSX Pa3JIMYHOrO0 COCTaBa, BUJ XHUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOIHASI) B COCTUHEHUSAX, TUTI
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BELIECTBa (aTOMHAs, MOJEKYJspHas,
VMOHHAs!, METAIJTIMYECKasi), XapaKkTep Cpelbl B BOJHBIX pACTBOPAX HEOPTaHUYECKHUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTH YMEHHU YCTaHABJIMBATh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBy K ONPENeNIEHHOMY Kiaccy/Tpymie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJIbI, OKCUbI, OCHOBAHUS,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);



c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICT MEPUOANIECKOro 3akoHa [l.
N. MenaeneeBa v IEMOHCTPUPOBAThH €r0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEILHYIO
Y TIPOTHOCTUYECKYIO (DYHKITUH;

chOpPMHUPOBAHHOCTh YMEHUU XapaKTEPH30BaTh AJICKTPOHHOE CTPOCHHUE
aTOMOB XHMHYECKUX »dJieMeHTOB 1-4 mepuomoB Ilepuogndeckori CHCTEMBI
xumudeckux syeMeHToB J[. M. MenngeneeBa, HWCIONB3ys IMOHATHS «s-, P-, d-
AIEKTPOHHBIE opOuTtanmy, «IHEPTreTUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTHU M3MEHEHUS CBOMCTB XMMHUUYECKHX AJIEMEHTOB M UX COCAMHCHUI
10 nepuojaaM u rpynnaM Ileproanueckoi CUCTeMbl XUMHYECKHUX AieMeHTOoB /[]. W.
Menaeneena;

c(hOPMHUPOBAHHOCTh YMCHHMHA  XapaKTepw3oBaTh (OMHUCHIBaTH)  0OIIHE
XUMHUYECKUE CBOMCTBA HEOPTraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETUYECKOW CBS3U MEXKAY HEOPTraHHMYECKUMH
BEILIECTBAMH C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHUSI KJIacCU(DUIIMPOBATh XUMUUECKUE PEAKIUU IO
pPa3IMUHBIM TIPU3HAKaM (YUCIYy M COCTABy pEarupyrolux BEHIECTB, TEILIOBOMY
ahdexTy peaknuud, U3MEHEHHUIO CTETICHEW OKHCICHUSI JIEMEHTOB, 00OpaTUMOCTU
peaKIfy, Y9acTUIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHMI COCTABJISATh YPAaBHEHHS PEAKIUA Pa3IMUHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIC YPABHEHHS PEAKIMi HOHHOTO OOMEHa, YYUThIBas
YCJIOBUSL, IPU KOTOPBIX 3TU PEAKIINHU UAYT JI0 KOHIIA;

c(hOpPMUPOBAHHOCTh yYMEHUM TPOBOAUTH PEAKIUU, TMOJTBEPKIAIOIINE
Ka4eCTBEHHBI COCTAB PAa3JIMUHBIX HEOPTaHMYECKUX BEIIECTB, paclo3HaBaTh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUW  pacKpbIBaTh CYIIHOCTh  OKHCJIMTEIHHO-
BOCCTAHOBUTEIBHBIX PEaKIMi MOCPEACTBOM COCTABJICHHUS AJIEKTPOHHOTO OajlaHca
ATUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUUYECKOU
peakiuu OT PA3IMYHBIX (PAKTOPOB; XapaKTEP CMEIICHUSI XUMUYECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHeIIHero Bo3zaeicTBus (mpuniun Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTepu30BaThb XUMUUYECKUE MPOLECCHI,
JIeXKalMe B OCHOBE MPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHUCIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUM 00 OOIMMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW TPOBOJIUTH BBIUMCICHHUS C MCIOJb30BAHUEM
MOHSATUSI «MaccoBas JI0Jsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WM 00BEMY OJHOTO M3 YYACTBYIOUIUX B PEaKIUU



BEIIECTB, TEIJIOBOTO 3¢ (eKkTa peaklunn Ha OCHOBE 3aKOHOB COXPAHEHHsSI MAacChI
BEILECTB, IPEBPAILICHUS] U COXPAHEHUSI SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh TIpaBUja MOJIb30BAHUS XUMUICCKOM
MOCYJION W J1TabOpaTOpHBIM 00OpYIOBaHWEM, a Tak)Ke MpaBuiIa OOpamIeHUus ¢
BEIIIECTBAMU B COOTBETCTBHHM C MHCTPYKLMSIMHU MO BBIIIOJHEHHIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUW TUUIAHUPOBATH M BBIMOJHATH XUMHUYECKUN
AKCIIEPUMEHT (pa3jo’KE€HUE MEPOKCHIA BOAOPOAA B MPUCYTCTBUHU KaTalu3aTropa,
ONpENENCHUE CpEeIbl PpPacTBOPOB BEUIECTB C MOMOIIBI  YHHBEPCAIBHOIO
WHUKATOpa, BIAMSHUE Pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOM PEaKIIH,
peakiry MOHHOTO OOMEHa, KaueCTBEHHbIC PeaklMu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHHE 3KCIEPUMEHTANbHBIX 3aJay 10
Temam «Metamie»y U «HemeTtannel») B COOTBETCTBHHM C TMpaBUJIAMH TEXHHUKH
0e30MacHOCTH MPU OOpAILEHNUU C BEUIECTBAMHU U JIa0OPAaTOPHBIM 000PYIOBAaHUEM,
MPEACTaBIATh PE3YNbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alucu
ypaBHEHUN COOTBETCTBYIOIIMX pEaKIUil U (HOpMYyIUpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPHUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uHpOpMaIMIO, TOJYy4yaeMyl0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOMU
KOMMYHUKaIu, IHTepHeT U ApyTrux);

cOPMUPOBAHHOCTh ~ YMEHMM  coOJIoAaTh  IpaBWJa  JKOJOTHYECKH
LEJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JAESATENIBHOCTH B LEISIX
COXpaHEHHUs] CBOEr0 3J0POBbS U OKPYXKAIOIIEH NPHUPOAHON Cpeibl, OCO3HABATH
OITACHOCTb BO3JICHCTBUS HA )KUBbIE OPTraHU3MbI OMPEACIEHHBIX BEIIECTB, TOHUMAs
cmbpicn mokazarens [IJIK, mosicHaTe Ha mnpuMepax CcrnocoObl YMEHBIICHUS U
MPEeI0TBPAIICHUS X BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

UIst 00Oy4aronuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSI: YMEHUE
NPUMEHATHh 3HaHWS OO0 OCHOBHBIX JIOCTYMHBIX METOAAaX TO3HAHMS BEIIECTB U
XUMHUUYECKHUX SIBICHUM;

JUIA CIIETIBIX M CJAa0OBUAALIMX OOYy4YalolIUXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XUMUYECKUX

bopmyi.



TEMATHYECKOE IIJTAHUPOBAHHE 10 - 11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (uudposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
MPOrpamMmbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnyeckue 0CHOBbI XMMHH
bubnnoreka
Crtpoenue atomoB. [lepuoanydeckuii 3aKoH LOK hitps://m.edsoo.ru
11 u [lepunonnueckas cucteMa XUMHUYECKUX 8 Bubnuoreka
anemenToB /I. 1. MenaeneeBa PO https:/iresh.edu.ru
bubnuoreka
HOK https://m.edso00.ru
Crpoenue BemiecTBa. MHOrooopasue
1.2 P - p 14 bnbanorexa
BeIeCTB. PacTBOpHI POIII https://resh.edu.ru
Bubnuoreka
IIOK https://m.edsoo.ru
1.3 XUMHUYECKUE peaKun 12 1 Bbubnuorexa
PDIII https://resh.edu.ru
Hroro o pasneny 34
Pazgen 2. Heopranuyeckasi XumMust
Bubnuoreka
OK https://m.edsoo.ru
2.1 MeTannsl 12 1
Bubnuoreka
PDIII https://resh.edu.ru




bubnnoreka
LOK https://m.edso0.ru

2.2 Hemerauiet 10 bubnnoreka
PDIII https://resh.edu.ru
Bubnuoreka
OK https://m.edso0o.ru
53 CBs3b HEOPTAaHUYECKUX U OPTAHUYECKHUX 5 EubimoTexa
BCIICCTB PDIII https://resh.edu.ru
Uroro no pazueny 27
Pa3zpen 3. XumMus ¥ :KU3HL
Bubnuoreka
IIOK https://m.edsoo.ru
3.1 XUMHUA U )KU3HD 7 Bubnuorexa
POIII https://resh.edu.ru
Uroro no pazneny 7
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI U1 YAEHUKA

» Xumus, 11 knacc/ Pynsutuc I'.E., ®enpaman @.I'., AKiinonepHoe 0011eCTBO

((H?)I[&TCJII)CTBO ((HpOCBGHlGHI/IG»

METOIUYECKHUE MATEPHUAJIBI VI YUUTEJIA

OcHoBHas IUTEpaTypa

AdanacseBa M. H. Xumus. [Ipumepusie paboune nporpammel. [IpeamerHas
nuHus yueOHukoB I'. E. Pyasutuca, ©. I'. ®enpamana 10 — 11 kimacesr / M. H.

AdanacweBa. — Mocksa: IIpocsemenue, 2021. — 48 c.;

I'apa. H. H. 3agaunuk ¢ «moMmomiaukom». 10 — 11 kiaccel: nocobue ass
yuamuxcs obmeoopazonar. yupexaennii / H. H. I'apa, H. . 'abpycesa. —

Mockaa: IIpocsemenue, 2013. — 95 c.

Npanosa P. I'. Xumust. [Tporpamma it 8 — 11 kitacco o61eodpasonar.
yupexaenuii / P. I'. IBanoBa, A. C. Kopomenko. ['yMaHUTapHBIH U311, TIEHTP

BJIIAZOC, 2014. -95 c.;

Kossosa B. B. ®yngamenTansHoe SApo coaeprkanus o0iiero oopasosanus / B.



B. Kosnosa, A. M. KornakoBa. — Mocksa: [Ipocsemenue, 2011. — 79 c.;

Pymsutuc I'. E. Xumus. 10 knacc. YueOHUK a1 0011e00pa3oBar. yapexacHui /
I'. E. Pymsutuc, ®. I'. ®enpaman. — 4-¢ u3a. — Mocksa: [Ipoceemienue, 2016. —

224 c. . un.;

Pymsutuc I'. E. Xumus. 11 kinacc. YueOHuk jy1s o011eo06pa3oBar. yapexIeHuit /
I'. U. Pynsutuc, ®@. I'. ®enpaman. — 3-e u3a. — Mocksa: [Ipocsemenue, 2016. —

224 c. :wvn.

Meroauueckas Iureparypa

Acanoga JI. U. Texnonornueckue kaptol (Merogudeckoe nmocooue) / JI. H.

AcanoBa. — Mocksa: [Ipocsemenne, 2011, - 112 ¢.;

I'aneesa H. JI. KaproTeka pa3BuBaromnX 3a1aHUM AJIs1 KOJIBHOTO Kypca XUMUMU.
Metoauueckoe nmocodue sl yuuTesied XuMUM 10 peaau3aiuu TpeboBaHui
®I'OC k MeTanpeIMEeTHbBIM U TUYHOCTHBIM pe3ynbTaTaM. Texnonorus UCY /]
Kak pecypc peanuzamuu TpedoBanuit ®I'OC / H. JI. T'aneena, I'. I'. JIsicoBa. —

Mocksa: 5 3a 3Hanus, 2015. — 64 c.;



I"apa H. H. Xumus: ypoku B 10 knacce: mocobue ais yuurens / H. H. I'apa. —

Mockaga: IIpocsemenue, 2014, — 127 c.;

I'apa H. H. Xumus: ypoku B 11 kiacce: mocodue ajst yautens / H. H. T'apa. —

Mocksa: [IpocBemenue, 2014. — 127 c.;

Jopoubkun B. H. Xumus. EI'D. Paznen «Heopranndeckas xumusi». 10 — 11
KkJjaccel. TpeHupoBOYHas TETpaib. Y4eOHO — MeToudeckoe nocooue / B. H.
HoponbskuH, A. I'. bepexnas, T. B. Caxuea, B. A. ®eBpaneBa. — Mockaa:

Jlernon, 201. — 65 c.;

3arpanuynas H. A. JluarHocTrka MeTanpeIMETHBIX pPe3yIbTaTOB MpU 00YUECHUU
XUMUU B oCHOBHOM 1mikouie. [Tocobue qist yuurtens / H. A. 3arpanuynas, E. B.

MupenkoBa. — MockBa: Pycckoe cioBo — yuebnuk, 2020. — 124 c.;

Kazanues 0. H. Xumus. «kKonctpyktop» Tekymiero kontposs. 10 kiacc
(nocobue nns yuurens) / FO. H. Ka3zannes. — Mocksa: Benrana — I'pad, 2011. —

84 c.;

[TyTs B podeccuto. llIkompHBIE HCCIETOBATENBCKHE TPOCKTHI TT0 XuMun / [A. A.
Kapuoga]; moa. pen. A. A. Kapuosoii. — Cn6.: U3gatensctBo C. — [leTepO. yH —

ta, 2020. — 234 c., un.;



Paneuxuit A. M. Xumus. Junaktudeckuit Mmatepuan. 10 — 11 kmaccrl: mocooue
JUISL yuuTelien obmieodpaszoBart. yupexaenuii / A. M. Papenkuii. — Mockaa:

[Ipoceemenue, 2011. — 127 c.

Teopus u mpakTUKa TMCTAaHIIMOHHOTO O0yUYeHHUs: ydeOHOe mocoOue Jist By30B /

[E. C. ITonat u ap.]; nox pex. E. C. Ilonar. — Mocka: U3npatensctBo FOpuiiT,

2020. - 434 c.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1) http://www.dutum.narod.ru/element/elem00.htm (Paccka3sr 00
AJIEMEHTax)

2) http://lwww.hemi.nsu.ru/ (OcHOBBI XMMHHU. DIIEKTPOHHBIN YUCOHHK )
3) http://wvww.himhelp.ru/ (TTosHbI Kypc XUMPH)

4) http://chemi.org.ru/ (Y4eOHUK XUMH)

5) http://home.uic.tula.ru/~zanchem/ (3anumarenbHas XUMUSI )

6) http://hemi.wallst.ru/ (Xumus. OOpa3oBaTenbHbIi CalT 1Is
IITKOJIbHUKOB)
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7) http://chemistry.narod.ru/ (Mup xumun)


http://www.dutum.narod.ru/element/elem00.htm
http://www.hemi.nsu.ru/
http://www.himhelp.ru/
http://chemi.org.ru/
http://home.uic.tula.ru/~zanchem/
http://hemi.wallst.ru/
http://chemistry.narod.ru/

8) http://www.alhimikov.net/ (ITone3znas nHGOPMAIHS IO XUMUH )

9) http://www.xumuk.ru/ (XuMuK.ru - caiiT 0 Xum#uH.


http://www.alhimikov.net/
http://www.xumuk.ru/




