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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XUMHUUM Ha YPOBHE CpEAHEro oO0mero oo6pa3zoBaHus
pazpabotrana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOil  00pa30BaTENbHOM MPOrpaMMbl CpPEJHEro oO0mero oOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbix B  DemepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoiaBaHus
yuebHOoro mpeamera «XuMHs» B 00pazoBaTENbHBIX opraHu3anusx Poccuiickoit
Qdenepany, pealv3yIOIMUX OCHOBHbIE OOpa3oBaTelbHbIE MPOTPAMMBI, H
OCHOBHBIX TONOXkeHH «Crtparerun pa3BuTusi BocnuTaHus B Poccuiickoi
Oenepanun Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oO1el cTpareruu o0y4eHus, BOCIIUTAHUSA U Pa3BUTHA 00y4arOLIUXCsl CPEICTBAMU
yuebHoro npeameta «Xumus» 1as 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHentyainbHbie ToyiokeHuss GI'OC COO o B3auMoOOYCIOBIECHHOCTH IICNICH,
COJICp’KaHMs, PE3YyIbTAaTOB OOy4YeHUS U TpeOOBaHUN K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MIOJIy4aeMOe BBIITYCKHUKaMU
o011eo0pa3oBaTebHOM OpraHu3aluy, SBJSETCS HEOThEMJIEMOM YacThio MX
oOpazoBaHHOCTH. OHO CHYXUT 3aBepLIAIONIMM 3TaloOM peaju3aludyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX ILEHHOCTEW, MNPUCYIINX
LEJOCTHOM CHCTEME XHUMHUYECKOro oOOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHMsI 3aKOHOB MPUPOAbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYypbl
YelloBeKa, a TaKKe DKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0pOBbI0 M MNpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHHE
00yyJaroIMXcsl Ha YPOBHE CPEIHEr0o 00IIiero oOpa3oBaHus CpelICcTBaMU y4eOHOTO
npeaMeTa «XUMHs», COACPXKAHUE W TIOCTPOEHUE KOTOPOTO OMNpeaeieHbl B
mporpaMmMe Mo XUMHH C YYETOM cHeruduKH HAyKd XHMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJIBI M B MaTEPUATBHOW >KM3HH OOIIECTBA, a TaKXKe C Y4ETOM
oOluX 1ened W NPUHIMIOB, XapPAKTEPHU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero ooero oopaszosanus B Poccuiickoit denepanuu.

XuMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIPaeT 0CcOOyIO0 pOjb B
COBPEMEHHOM IUBUIM3AINK, B CO3/IaHUU HOBOM 0a3bl MaTepHabHOW KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((POPMHUPOBAHKUE PAITMOHAIILHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTaBIEHUS 00 OKpYKAIOUIEM MHUpE KaK O €IUHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUHM Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOIIEr0 MHPA, OCO3HAHUS B3aHUMOCBSI3U MEXAY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTsIMU IPUMEHEHUS.



TecHO B3auMOJEUCTBYSl C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W SKM3HU KaXJI0Tro wieHa oOmiectBa. CoBpeMEHHass XHMMHsS KakK Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHAa Ha pELICHUE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHA YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B cootBercTBHM ¢ OOmMMM LENSIMHA W TPUHIMIIAMH CPEAHETO OOIIEro
oOpazoBaHust coaepxkanue npeamera «Xumus» (10—-11 xkmaccel, 0a30BbIi YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O MM Uil  BbIpaOOTKH  MHPOBO33PEHUECKHX
OPUEHTHUPOB, YCIIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYMa, IPOJOJLKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnslOIUMHA TIpeAMeTa «XUMHUSD» SBISIOTCS 0a30BbIE KypChl —
«Oprannueckass xumus» U «OOImAass M HEOPraHUYECKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUI MO HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHH) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOW CHCTEMBI 3HAHWW NPHU U3YYECHUU
npeaMeTa 00€CIEeYMBAET BO3MOXKHOCTh PACCMOTPEHUS BCEr0 MHOroo0Opasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «OOmmas u
HEOpraHuveckas XuMus» cpopMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOAXO/Ja K U3Y4YeHUI0 Yy4eOHOro marepuaiga M OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTMEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce OpPraHMYEeCKOW XHMHUHU BEUIECTBA
paccMaTpHUBAalOTCSl HA YPOBHE KJIIACCUYECKOW TEOPUU CTPOEHHUSI OPraHUYECKHUX
COCAMHEHNHA, a TaKX€ Ha YPOBHE CTEPEOXUMHUYECKMX M DIIEKTPOHHBIX
MpEACTABICHU O cTpoeHun BemlecTB. CBeneHHs 00 H3y4aeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTUH — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4eckoll XHWMHUHU NOJYYarOT pPa3BUTHE
c(hOpMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs MEPBOHAYATHHBIC
NPEICTABICHUS O XUMMUYECKON CBSA3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUYECKON PEAKLINH.

[Ton HOBBIM yriaoM 3peHUss B TmpeaMeTe «XHUMHsS» 0a30BOr0 YPOBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
TEOPETUYECKH MaTtepuadl ¢ (PaKTOJIOTHYECKHME CBEIEHUS O BEIIeCTBAX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O0y4arouuMcsi TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKHUX MO3UIHA,



rIyOKe TIOHSATh HWCTOPUYECKOE M3MEHEHHEe (YHKIIMH 53TOro 3akoHa — OT
000011ar01IeH 10 00BSICHSIONICH M IPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX M MPUMEHEHUM, a4 TAKKE O XUMHUYECKHUX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX NpOTeKaHus JononHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHU COJIEPKAHUS, HUMEIOIHMMHU KYJIbTYPOJOTHYECKAN W MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3U XHMHH C
JIPYTMMHM HayKaMmH, PacKpblBalOT €€ PoJib B IMO3HABATEIBHONW U MPAKTUUECKOM
NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXEHUSI K IPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobJsieMax, CBSI3aHHBIX C XMMHUEH, KPUTHYECKH OCMBICIMBATh HWH(POPMAIUIO U
NPUMEHAThL €€ JJIs1 TIONMOJIHEHUS 3HAHUM, PEIICHUS WHTEUICKTYyalIbHBIX W
AKCIIEPUMEHTAJIBHBIX UCCIEA0BATENbCKUX 3a1a4d. B 1enom cogepkanue yuyeOHOro
npeaMera «XHUMHS» ~ JAHHOTO  YPOBHA  HM3Y4YEHUSI OPUEHTUPOBAHO  HA
dbopmupoBaHre y OOydYarOMIMXCS MHPOBO33PEHUECKOM OCHOBBI JJIsi MMOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHWYECKOro U
OpraHUYecKOro MHupa, OOYCJIOBJIECHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh NPUPOJHBIX SBICHUM NYTEM OJKCIEPUMEHTa U
pEelIeHUs] TMPOTHBOPEYUN MEXIy HOBBIMH (akTaMd U TEOPETUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEHICHUU SKOJIOTUUECKUX Mpodiem, a
TaKkkXe Npo0seM cOepeXeHUsT SHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmane pemieHus 3agady  BOCHHUTAHUS, Pa3BUTUA U COLMAIM3ALMU
oOydJaronuxcsi MPUHATBIE TPOrPaMMONM MO XUMHHM TOAXOJBI K OMNPENeTICHUIO
colepkaHUsi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT GOpMHpPOBaHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBHUWA, HUMEKOIIMX 0a30BO€ 3HAYEHUE I
pa3IMYHBIX BUAOB JIEATCIBHOCTH: pelIeHUus TMpodiieM, TMOUCKa, aHalu3a W
00paboTku uHpopMaIi, HEOOXOAUMBIX JJIs1 MPUOOPETEHUS OIbITa MPAKTUYECKON
U UCCJEAOBATEIbCKOM JEATENbHOCTH, 3aHUMAIOIIECH Ba)XKHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenogaBaHMs XMMHHM Kak Ha YpPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHus, TaK U HA YPOBHE CPEIHETO OOIIETo 00pa3oBaHus, MPU ONPEICTCHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IeJe W3ydeHUs MpeaMeTa HalpaBJICHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpHU3HAETCS (POPMUpPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECCKOU
JEATEeIbHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyJIbTypbl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K OIPEACICHUIO LEJNeH H3y4eHUs
MpeaMeTa SIBISIETCS BIOJIHE ONPABIAHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUsS TJIABHBIMHU LEISIMU W3Y4YEHUsS IpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 xi1.) sBhsIFOTCS:

e (opMHpOBaHME CHCTEMBl XMMHMUYECKHX 3HAaHUH Kak BaKHEHIIeH
COCTaBJISIIOLIEH €CTECTBEHHO-HAy4YHON KapTUHBI MHpa, B OCHOBE KOTOPOH
JeXKaT KIII0YEeBbIe TOHATHSA, (PyHIAMEHTAIbHBIE 3aKOHBI U TECOPHUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHMMAHHUE CYIIHOCTU JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUSI,

e (opMHpOBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIuil, HEOOXOAMMBIX JJIsi NPUOOpETEeHUs
YMEHUN OpUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCETHEBHOW KU3HY;

e pa3BUTUE YMEHHUU U CIIOCOOOB AESITEILHOCTH, CBA3AHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMMHYECKOTO 3KCIIEpUMEHTa, COOJIIOJEHUEM  MPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsigy ¢ atuMm, conepxaTenbHas XapaKTepUCTUKA LeJIed U 3a/1a4 U3y4YeHUs
peIMeTa B IPOrpaMme 10 XUMHHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPHOPUTETAMU B CHCTEME CpellHero oduiero odpazoBanus. Cerogus B
MpENoJlaBaHUM  XMUMHM B OOJIbIIEH CTENEHW OTHAETCAd  MPEANOYTEHUE
MPAaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsl OOy4YeHHUs, OpPUEHTHUPOBAHHOM Ha
MOATOTOBKY BBIMYCKHUKA 00II€00pa30oBaTeIbHOM OpraHW3alMy, BIAJCIOLIETO HE
HAOOpOM 3HAHWW, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CThb CIoco0amMu u
YMEHUSIMH aKTUBHOTO IMOJIyYEHUs 3HAHUI W NMPUMEHEHMs] UX B PEAJbHOMN KU3ZHU
JUTSL pelIEHUsI TPaKTUYECKUX 3a]1ay.

B cBf3M C 3TUM TMpU U3YYEHUU TMpeaMeTa «XHUMHS» JTOMUHHUPYIOIIEe
3HaYeHHUe NMPUOOPETAIOT TaKUE LENH U 3a]aui, KaK:

ajanrtanusi 00yJarommxcsi K yCJIOBUSIM JTMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(opMupoBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pelIeHNil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBI3AHHBIX C BEIIECTBAMHU M UX
IIPUMEHECHUEM;

dopMupoBaHue y oOOyyaromxcs KJIIOYEBBIX HABBHIKOB  (KJIFOUEBBIX
KOMITETEHLIMI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE HJisi Pa3JIMYHBIX BHJIOB
NEeSATEIbHOCTU: PelIeHUs MpoOJeM, MOUCKa, aHalu3a U 00paboTKu MH(POpPMALIUH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUs] ONbITa ACATENbHOCTH, KOTOpas 3aHUMAaeT
Ba&)XHOE MECTO B IIO3HAHWHM XWUMHH, a TaKXKe s OUEHKH C TO3ULUI
HKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIMSHHUS BEUIECTB W XHUMHUYECKUX
IPOLIECCOB HAa OPraHMU3M YE€JIOBEKA U IPUPOAHYIO CPELLY;



pa3BUTHE TO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00yYarOIINXCs: CHOCOOHOCTH CaMOCTOSATEIBLHO TPUOOPETATh HOBBIE
3HAHUS 10 XMMHUHU B COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSIMU, UCTIONB30BAThH
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOMCKAa U aHalu3a y4yeOHOU U
HayYHO-TIOMYJISIPHOU HH(POPMAITUN XUMHUYIECKOTO COJICPKAHUS;

dbopMHUpPOBaHUE U PA3BUTHE Yy 00YUAIOIINUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHMM U MPOBEACHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHWE Yy oOOydyaromuxcsi YOexJAEHHOCTH B T'YMaHHCTHYECKOU
HAIMPaBJICHHOCTH XMMHH, €€ Ba)XHOW POJM B PEHICHUH TJIO0ANBHBIX MpoOiieM
PaIMOHAIBHOTO MPUPOJIOIOIB30BAHUS, TTOTIOJHEHUS SHEPTETHUCCKIUX PECYPCOB H
COXpaHEHUSI TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3JI0POBBIO, a TaKkke MPUOOpPETEHHUS OTbITa
UCIIOJIb30BAHUSl TOJMYYEHHBIX 3HAHUM IS TPUHSATHS TPAMOTHBIX DPEIICHHN B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yuyeOHOM maHe cpeaHero oOWEero oOpa3oBaHUS NPEAMET «XHUMH»
0a30BOTO YpOBHS BXOJHT B COCTaB MpeAMETHOM 00acTu «EcTecTBEeHHO-HAYUYHBIC
IPEIMETHD.

OO11ee Ynco 4acoB, OTBEEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oomiero odpasoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 vaca (1 yac B Heneonto).



COILEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHUYECKOM XUMUU

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MATEPUATIOB. T€OpUS CTPOEHUS OPraHUYECKHUX
coequneHnit A. M. BytiepoBa, e€ ocHOBHbIE MOJ0XkeHUS. CTPYKTypHBIE (POPMYJIBI
OpraHMYecKMX BenlecTB. l'omosorusi, wu3omepus. XHUMHYECKas CBSI3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTuyeckas) U TPUBHAJIbHBIE Ha3BaHMS
BKHEHIIMX MTPEACTABUTENEH KIACCOB OPraHUYECKHUX BELIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W HMX NPEBPALLICHUN:
O3HAaKOMJIEHHME C O0pa3laMy OpPraHMYECKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYECKUX BELIECTB, HAOIIOACHHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPALIEHUIO OPIraHUYECKUX BEILECTB
Py HarpeBaHuu (TUTaBJIeHUE, OOYTIIMBAaHUE U TOPEHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
OpocTeiiline NpeACTaBUTENN alKaHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHUs] W TOpPEHHsA), HAXO0XKIECHHE B NPUPOAE, IOJYYECHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHUECKHUI Psif. DTUJIEH U MPONUIEH —
OpocTeiline NpeACTaBUTENN AaJKEHOB: (U3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUSA, TaJOIN€HUPOBAHMS, THUApATAlUH, OKUCIEHUS U
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oyrtamuen-1,3 u mertunOyraaueH-1,3: cTpoeHue, BakHEHIIHE
XUMUYECKUe cBoWcTBa (peakuus noaumepusauuu). [lonydeHue CHUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— MpPOCTEHIIMHA TpeACTaBUTENb AJIKMHOB: COCTaB, CTPOCHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEaKIMU TUAPUPOBAHUS, TaJOT€HUPOBAHUS, THIpaTALIH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3MUECKHME M XUMUYECKHE CBOMCTBA
(peakuu rajoreHupoOBaHUS U HUTPOBAHUSA), MOJyYEHUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuyeckue  ceoticmea  (peakyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), noayuenue u npumenenue. TOKCUIHOCTh



apeHoB. ['eHeTMYeckass CBsSI3b MEXAY YIVIEBOJOPOAAMH, NPUHAIICKAIMUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBONOPOAOB. [IpupoaHelii ra3 W IONyTHBIE
HeTsaHpie Ta3bl. HegTh n e€ mpoucxoxaenue. CrocoObl mnepepaboTku HedTH:
IEPEroHKa, KPEKUHI (TEPMHUYECKHM, KaTaJUTHYeCKui), mnuposus. IIpogykrsl
nepepaboTKku He(TH, UX PUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHbIi
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHSI BEIIECTB M WX IPEBPAILCHHIA:
O3HAaKOMJIEHHE C oOpasllaMy IUIaCTMAcC, KaydyyKOB M PE3UHBI, KOJUICKIUH
«Hedpte» u  «Yromp», MOAENUPOBAHUWE  MOJEKYJ]  YIVIEBOAOPOJOB U
raJIor€HONPOU3BOIHBIX, [TPOBEICHUE MPAKTUYECKON pabOThl: MOITYYEHHE STUIICHA
Y N3y4YEHHE €TO CBOWCTB.

PacuérHeie 3a1aumn.

Bbluncnenuss 1Mo ypaBHEHHMIO XHMHMUYECKOW peakuuud (Maccel, 00OBEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKLUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprannyeckue COeAUHECHUS

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON MW 3TaHOJ: CTPOECHUE,
(¢usznyeckue MW XUMHUYECKHE CBOMCTBA (pEakUMM C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEeHeHUe. BoaopoaHble CBS3M MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBME METaHOJIa U ATAHOJIA HA OPTaHNU3M YEIOBEKA.

MHoroatoMHble  COUPTBL. ODTWIEHTIUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJEHCTBUE CO  IIEIOYHBIMHU
MeTaJlJlaMH, KaueCTBEHHasl peaklMs Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenne rmmuepuHa v STUIIEHTJIUKOJIS.

@deHoM: CTPOCHHE MOJICKYJbl, (U3NUeckue W XUMHUUYECKHE CBOMCTBA.
Toxkcuunocts penona. [Ilpumenenue denona.

Anpreruibl U Kemouvl. DOpMaNbAETUI, AalETAIbIETUA: CTPOEHUE,
(¢usznyeckue U XUMHUYECKHE CBOMICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
Ka4eCTBEHHBIEC PEAKIIMH ), IOJIyYEHHE U IPUMEHEHNE.

OAHOOCHOBHBIE MpeaeibHble KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCyCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe M XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oO1ue /Ui Kiacca KUCIOT, peakius 3TepuduKanum), nojJydyeHue U NpuMeHEHue.
CreapuHOBasi M OJIEMHOBAsl KHUCIOTHI KaK IMPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIEe ACHCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHbIE KapOOHOBBIX KHCIOT. [‘maponu3
cinoxHbIX 3¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonorudeckas

POJIb KUPOB.



YrneBompl:  cocTtaB, KiaccuduKamus — yriaeBogoB  (MOHO-, OU- H
noJyiucaxapuibl). ['oko3a — mpocTeimii MoHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKHEe U XHUMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcugom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bI), HAXOXKJICHHE B MPHUPOAE, NPHUMEHEHHE,
ouonoruueckas poib. DotocunTe3. OpyKTo3a KaKk H30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHble nonumepsl. CTpoeHue Kpaxmaia u
nemono3bl.  du3nveckue M XMMHYECKHME CBOWCTBA Kpaxmana (THIpOJu3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HMX MPEBpALICHUN:
pOBeJCHUE, HAOJMIOJEHUE W OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMH OJJHOATOMHBIX CIUPTOB (OKHCIEHUE HTaHOJa
okcuznoM Menu(Il)), MHOroaToMHbBIX CHUPTOB (B3aMMOJECHCTBUE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeiicTBUE Kpaxmana C HOJOM),
IPOBEACHHE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnblie 3amaun.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEaKIMU MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkalue OpraHnuecKue COeIMHEHNUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHenus. Ousnyeckue
U XMMHUYECKHME CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe TimiuHa). buonmornyeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTumapl.

benku Kak NpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMs] BEIIECTB M WX MPEBPAILCHUIA:
HaOJIIOZICHUE U OMHMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JACHATypaIus OCIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokomosieKy/IsIpHbIe COeTHHEeHUS

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSS MOJEKYJIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U MOJUKOHACHCAIHS.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHUl:
O3HaKOMJIEHHE ¢ 00pa3llaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
KAay4yKOB.

MexnpenMeTHsIe CBA3H.



Peannsanyst MeXIIPEAMETHBIX CBSI3€U PU U3YYEHUN OPTAHUYECKON XMMHH B
10 knacce ocCylIeCTBIIETCS Ye€pe3 MCHOJIb30BAHME KaK OOIIMX E€CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHATUH, SBILIIOIIMXCA CHUCTEMHBIMH JUIS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHTHSL: SIBJICHUE, HAYYHBIA (aKT, TUIIOTE3A,
3aKOH, TEOpHs, aHaJU3, CUHTE3, KiIacCU(pUKalus, NEPUOJAUYHOCTb, HAOJIOICHUE,
MU3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHUE.

®duznka: MaTepus, OSHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUUECKU YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (PU3UUECKUE BEIUUNHBI U €AMHUIIBI X U3MEPEHMUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(oToCHHTE3, OMOJOTMYECKH aKTHBHBbIE BelecTBa (O€NIKH, YIJIEBOIbI, KHUPBI,
(epMeHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
PECYPCBL.

TexHonorus: NUILEBbIE NPOAYKTBI, OCHOBBI PALMOHAJIBHOIO IHTaHUSA,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MPENnapaThl, MaTepraibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBBI XUMHH

XUMUYECKUM dJeMeHT. AToM. Snpo aroMa, HU30TONBI. OJIEKTPOHHAsA
000J109Ka. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeleNieHns JEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

ITepuonnueckuit 3axkoH u Ilepuoanyeckas cucreMa XUMHUYECKUX DJIEMEHTOB
. 1. MenaeneeBa. CBsi3b nepuoanyeckoro 3akoHa v lleprnoanyeckoil CHCTEMBI
xuMmudeckux a3ieMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOPUEW CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyHnamM M MEePUOJaAM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbl XUMHUUYECKOW CBS3HU
(KoBaJIeHTHasi HEMOJSIpHAsl W MOJSpPHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XMMHYECKOM CBsi3u (OOMEHHBIA U  JIOHOPHO-
aKuentopHslii). Bomoponnas cBs3b. BajneHTHOCTb. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHnsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJSPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUSA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbl KPUCTAIUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 10J14 BEIECTBA B PACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIMHEHNN. Howmenxknatypa
HEOPraHMYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPTaHWYECKHUX BELIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHYECKHUX — peakiuil B
HEOPraHMYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHHsS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakluH, €€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHUYECKOoe paBHOBecue. DAKTOpBI, BIUAIOIIAE HAa COCTOSHHE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

OnexTponutuyeckas aucconuanus. CuiabHbIe U ciiadble 5eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAs, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYE€HUS BEHIECTB M WX IPEBPALICHUN:
nemoHcTpanus Tabmun «[lepuonuueckas cucrema xuMuueckux snemeHtoB [l. U.
MenneneeBay, M3ydeHHUE MOJIENICH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJECHUE U
OTMMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOPOJia B MPUCYTCTBUM KAaTAIM3ATOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TIOMOUIBI0O YHUBEPCAJIBHOTO WHIMUKATOPA, pEaKIMd HMOHHOTO OOMEHa),
IIPOBENICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbIX (PaKTOpPOB HA CKOPOCTH
XUMHUYECKOU peakium».

PacuérHble 3anaum.

PacuéTtel 1O ypaBHEHMSAM XUMHUYECKUX pEAKUHM, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThl, PaCU€Thl C HCIOJB30BAHUEM ITOHATHS «MACCOBas
JIOJIS1 BEIIECTBAY.

Heopranuueckass xumust

Hemerannel. Ilosnoxxenne HemetayuioB B Ilepuomndeckoit  cucreme
xuMuueckux sneMeHTtoB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
®duznyeckrue CBOWCTBA HEMETAUIOB. AJUIOTPOIHUS HEMETAUIOB (Ha MpUMeEpe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBONCTBA BAa)KHEHIIMX HEMETAUIOB (rajoOreHOB, CEphI, a30Ta,
docdhopa, yrmepoma U KpemMHHs)) M UX  COCIWHEHUU  (OKCHIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJAOPOJAHBIX COSAUHEHUN ).

[IpyuMeHeHne BaXKHENIIUX HEMETAJIIOB U KX COCIUHCHUM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUSI DJEKTPOHHBIX 000JIOUEK
aToMoB MeTayioB. O01mMe du3udeckre cBoiicTBa MeTauioB. CrutaBbl METaJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJT HAMPSIKEHUN METAJLJIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAUIOB (HATPHM, KaJui, KaJIbIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MeJIb) U UX COCTMHEHUH.

OOmue cnocoObl monmyueHus: MeTaiioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEIIECTB M HX MPEBpallCHUM:
W3YYEHHUE KOJUICKIIMH «MeTaibl M CIUIaBbl», OOpa3llOB HEMETAJIOB, pEIIeHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJI0JICHUE W OINHCAaHUE JIEMOHCTPAIIMOHHBIX H
Ja00pATOPHBIX OMNBITOB (B3aUMOJICHCTBHE THUJIPOKCHUJIA AIFOMUHUS C PACTBOpaAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuétHble 3a1aum.

Pacuétpl mMaccel BellecTBa WM 00BbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOIIMX B pPEAKIUHU BEIIECTB,
pacy€Tsl Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OHO
U3 BEILIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xuMum B oOecrieueHUH 3KOJOTHYECKOM, SHEPreTHYECKOW U THIICBOM
0€30MMacHOCTH, pa3BUTHM MeIULMHBL. [IOHSATHE O HAay4YHBIX METOJIaxX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINM.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
IIOJTy4YE€HUS BAXKHEUIINX BEILIECTB.

YenoBek B MHpE BELIECTB M MATEPUATOB: BAXKHEUILIHWE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KEepaMmuKa,
MaTepuainbl I 3JIEKTPOHUKH, HAHOMATEPUANIbl, OPTaHUYECKUE U MHUHEPAIbHBIC
yIOOpEHHUS.

XuUMHST U 3J0pOBBE YEJIOBEKA: NPAaBWJIA HKCIOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MaCHOTO UCIIOIB30BAHUS MPEMApaTOB OBITOBOW XUMHUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanuss  MeXNpeOMETHBIX  CBsI3ed TOpU  HM3y4YeHHH OOlmed u
HEeOpraHnveckori XxuMuu B 11 Kitacce oCyIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK
oOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TIOHATHHA, SIBIISIOIIUXCS
CHUCTEMHBIMU JJIs1 OTACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TOHSTHSA: HAay4YHBINH (PakT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIacCUpUKAIMI, TEPUOJUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



du3uka: MaTepus, SHEPTHs, Macca, aToM, FJIEKTPOH, IPOTOH, HEUTPOH, MOH,
U30TOII, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKHUI YPOBEHD, BEILIECTBO, TENO,
00BEM, arperaTHo€ COCTOSIHHE BEIEeCTBA, (PU3NYECKUE BEIUYMHBI U CAMHMIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHuM3M, JKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOTAeMbIE, TOTLIIMBO,
peCypCeHl.

TexHonorus: XuMUYecKasi MPOMBIIIIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPHANIOB, CEJIbCKOXO3MCTBEHHOE IPOU3BOJICTBO, MHIIECBAs
MPOMBIIUICHHOCTh,  (DapManeBTUUecKass  MPOMBINLUIEHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX TpenapaTroB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepHUaioB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XM
HA BA30BOM YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMUS K pe3yjibTaTaM OCBOCHUS
oOy4JaronMMucss MporpaMM CpelHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM UM TpeAMEeTHbIM). HaydHo-mMeTonnueckoi OCHOBOM IS
pa3pabOTKH IJIAHUPYEMBIX PE3YJbTaTOB OCBOECHHS IPOrpamMM CPEIHEro OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO.

B COOTBETCTBMM C CHCTEMHO-AESATEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CPEIIHErO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIONINE COCTABIISIOIIHE:

OCO3HAaHHUE OOYYAIOUIMMHCS POCCUUCKOW Tpa)KJaHCKOWM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIECHUIO;

HaJIM4Khe MOTUBALIMU K 00YUEHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTU HA OCHOBE
KJTFOUEBBIX IIEHHOCTEN W UCTOPUUYECKUX TPAJAUIINMA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYyYaroluXcsi PYKOBOJCTBOBAaThCS B CBOEH
NEATEeIbHOCTU 1EHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMU, MPUCYIIMMHU I€IOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPbl U CHOCOOHOCTH CTaBUTH
IIEJIN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3yJIbTAaThl OCBOCHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€MHCTBE Y4YeOHOW M BOCHUTATEIHLHON JESATEILHOCTH B COOTBETCTBUM C
T'YMaHHUCTHYECKUMH, COIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HJiealaMd POCCHUHCKOTO TPaKJaHCKOro OOIecTBa, MPHUHATHIMH B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  TIpolleccam
CaMOTIO3HAHUS, CaMOPa3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
oOydJaronuxcsi.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMUS MpeaMera «XUMHUS» OTpPaXaroT
c(OPMHUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TPAKTUYECKOW JCSATEIHHOCTH
oOy4Jaronuxcst Mo peaju3ay MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBaXXEHUS K 3aKOHY M MPABOMOPSJIKY;

MPEACTABIICHUSI O COIMAJIBHBIX HOpPMax U TMpaBUiaX MEKINYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU yYE€OHBIX M MO3HABATENbHBIX 3aJlay, BBHIMOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIUI0
OTE€YECTBEHHON XUMUM;

YBaXEHUSI K TPOIECCY TBOpUECTBa B OOJACTH TEOPUU M MPAKTUYECKOTO
NPUMEHEHUSI XHUMUU, OCO3HAHUS TOTO, YTO JOCTH)KCHUS HAyKH €CTh PE3yJbTaT
JUINTEJIbHBIX ~ HAOMIOJEHUM, KPOMOTIMBBIX AKCIIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

MHTEpeca M TO3HABAaTEIbHBIX MOTHMBOB B MOJYYEHHU U MOCIEAYIOLEM
aHayin3e MHPOpPMALUU O MEPEOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3STUYECKOr0 IOBEICHNUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIBLHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHHWE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIUKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
HOCTYIIKOB;

4) ¢popMupOBaHNS KYJIbTYPbI 3[I0POBBSI:

NOHMMAaHUS LEHHOCTEeH 310poBOro U Oe3zomacHoro oOpasa KHU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOMIO/IeHUsT TIpaBWi 0O€30MacHOro OOpalieHusi C BeHiecTBaMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIILHOCTH,

NOHUMAHUSl LEHHOCTH NPaBWJI HHIWBUAYaJbHOTO M  KOJUIEKTUBHOTO
0e301acHOro MOBEICHUS B CUTYalUsX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOT0 BOCTIMTAHWS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4€OHO-HCCIIEJOBATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JIpPYrux BHUAAX
NeSTeNIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTUE€ B PEHICHUM MPAKTUYECKUX 3aaad
COIIMAJIbHOM HAIPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3Y4YEHUI0 MPOPECCUuil pa3IudHOro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUU;

YBAXKEHUS K TPYLY, JIIOIAM TPyAa U pe3ysibTaTaMm TPYIOBOU NEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHJIUBUAYAJIbHOW TpPaeKTOpUU
oOpaszoBaHus, Oyaymieil mnpodeccuu W peanu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XWMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IKOJIOrHYEeCKOro BOCIIUTAHUSI:

HKOJIOTHYECKH 11€J1eCO00pPa3HOr0 OTHOIICHUS] K MPHUPOJE, KaK HCTOUYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHMMAHUSl TJIO0AJTBLHOIO XapakTepa HSKOJOTHYECKUX MPpoOsieM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOM CPENbI;

OCO3HAaHHUSA HEOOXOAUMOCTH WCIIOJIb30BAaHUSA JOCTIDKCHUM XUMHHU IS
pELIEHNS BOIPOCOB PAIMOHATIBHOTO MPUPOIAOIIOIb30BaAHHUS;

AKTUBHOTO HENPHUATHS JCUCTBUH, TMPUHOCIIIMX BpEd  OKPYXKAMOIIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPHUSATHBIE SKOJOTHUECKUE
MOCJICICTBUS IPEANPUHUMAEMBIX ICUCTBUM U MTPEIOTBPAIIATH UX;

HUIMYUS PA3BUTOTO SKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKON KYJIBTYPHI,
OIlbITa JEeSITEIbHOCTH AKOJIOTHYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEJIILHOW, KOMMYHHKATUBHOW W COIUAIBHOU
MpPaKTUKE, CIOCOOHOCTH UM YMEHHUS aKTUBHO MPOTUBOCTOSITH HWJIEOJIOTUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHUMAaHMUS CHeuUKA XUMHU KaK HayKd, OCO3HaHHUs €€ pojau B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUM 11€JIOCTHOTO
MpEeJCTaBICHUS] 00 OKPYKalollleM MUPE KaK O €IUHCTBE MPUPOIbl U UYEJIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH IPOOJIeM COXpaHSHUS
MPUPOJTHOTO PaBHOBECHS,

yOSXKIEHHOCTH B  0CO0OW 3HAYUMOCTH XHMHH JUISI  COBPEMEHHOU
UUBWIN3AIUA: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BAXKHOW pPOJM B
CO3JJaHMU HOBOM 0a3bl MaTepUaIbHON KYJbTYpbl, pEIIEHUHU TI00aIbHBIX MPOOIEM
YCTOWYHMBOI'O PA3BUTHUS YEJIOBEUYECTBA — CHIPhEBOM, SJHEPTETUYECKOM, MUIEBOU U
HKOJIOTUYECKON OE30MacHOCTH, B PA3BUTHH MEAMIIMHBI, OOECIIEYECHUU YCIOBHMA
YCHEIIHOTO TpyAa U DKOJOTHMYECKH KOMMOPTHOM KHU3HM KaXKIOrOo UJIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTHU METOJIOB
MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



MoJTy4aeMbl€ 3HAHUS JIUI aHAu3a U OOBSICHEHUsI SIBICHHUN OKPY>KAIOIIETO MUpa 1
MIPOUCXOSINX B HEM W3MEHEHUH, YMEHUS JIeaTh 000CHOBAaHHBIC 3aKIFOUCHUS Ha
OCHOBE HAaydHbIX (AKTOB W HWMEIONMXCA JaHHBIX C IEJIbI0 TOJYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelIeHus mpo0JieM B PeaTbHBIX JKU3HEHHBIX CUTYaIIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON ACATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpEephIBHOMY  0Opa3oBaHUIO U
caMo00pa3oBaHWIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMH;

HMHTEpeca K 0COOEHHOCTSAM TpyJa B pa3nyHbIX chepax npodhecCuoHAIbHOM
JESATCIIEHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUMMblE  JUIS  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAFOIIMXCS
MEXAUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIeHAYYHbIC MOHSATHSA, OTPaXKAIOIINE
[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHENUPUKY METOJO0B TO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX (MaTepwsi, BEIIECCTBO, YHEPTHS, SBICHHE,
MpoIIecC, CUCTeMa, HaAYYHBIN (aKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

yYHUBEpCalIbHBIC YUcOHBIC NelcTBHs (TI03HABaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISITUBHBIE), obecreurBaroIme dbopmupoBaHue GyHKIMOHATBHON
I'PaMOTHOCTH ¥ COITMAIEHON KOMITETEHITUN 00yJarOIuXCs;
CIIOCOOHOCTh 00y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4EeOHbBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIIBHON MTPAKTHKE.

MeranpeaMeTHble Ppe3yibTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
JEeUCTBUSIMU

1) 6a30BbIe JJOrHYecKHe AeiiCTBHS:

CaMOCTOSITENILHO  (OPMYJMPOBATh W aAKTyaJIM3WpOBaTh  MpodIiEemMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENeNATh LEN JESITENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MIOCTABJICHHBIMU LICJISIMU;

WCMOJIb30BaTh P OCBOCHUM 3HAHUW MPUEMBI JOTMYECKOTO MBIIUIEHUS —
BBIJICJISITh XAPAKTEPHBIC NMPU3HAKU MOHSATHM M yCTAHABIMBATHh MUX B3aWMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSCHEHUS OTAETBHBIX (PAKTOB U
SIBJICHUM;

BbIOMpATh OCHOBaHHUS M KPUTEPUH JUIS KJIAaCCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUM;

YCTaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pPACCYXACHHUS (MHIYKTUBHBIE, JEAYKTHBHBIE, IIO
AHAJOrMM), BBIABISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B pPACCMATPUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKITIOUCHUS;

IIPUMEHSATH B MPOLECCE MTO3HAHMS, UCIOIB3YEMBIE B XUMUN CHMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, IPEOOPA30BBIBATH MOJICIIbHBIC MIPEACTABICHUS — XUMUYECKHI
3HaK (CMMBOJI) OJJIEMEHTa, XHUMHUYECKass (QOpMysa, YpaBHEHUE XHUMHYECKOU
peaKkuMy — TMpU PEIIEHUU Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKUX 3aj1ad,
MIPUMEHSTh HAa3BaHHbIE MOJEJIbHBIEC MTPEACTABICHMS JIJIs1 BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIMM.

2) 6a30BbIe HCCJIE0BATEILCKIE AeCTBHUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKuuii;

(GopMyIMpOBaTh LEIH U 33a4d UCCIIETOBAHMSI, UCIIOJIb30BATh [TOCTABJICHHBIE
U CaMOCTOSTENbHO CQOPMYJIUPOBAHHBIE BOMNPOCHI B KAuyeCTBE HHCTPYMEHTa
MO3HAHUSI U OCHOBBI ISl POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOATEIBHOTO TIUIAHUPOBAaHUS W TMPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUs HAOIIOIATh 3a XOJO0M
Ipouecca, CaMOCTOSTENbHO IPOrHO3UPOBATh €ro pe3ynbTar, (OopMyJIHpOBaTh
0000111eHHS ¥ BBIBO/IbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YyJbTATOB UCCIEAOBAHMS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENIbCKOM U MPOEKTHOM
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB pEUIEHUS MPAaKTUYECKHX 3a4ad, IMPUMEHEHUIO pa3InYHBIX
METOJIOB MTO3HAHUSI.

3) padora ¢ undopmanmeii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HH(opmanuu (Hay4dHO-
NOMyJISIpHAsl JIUTEpaTypa XUMHYECKOIO COJAEpXaHHs, CIpPaBOUYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaMM3UpOBaTh MH(POPMALMIO PA3IUYHBIX BUAOB U (Popm
pe/ICTaBJICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTD;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATh PA3JIUYHbIE METOJbI MPU MOUCKE U
oToope wuHPOpPMAIUM, HEOOXOAUMOW JJISI BBINOJHEHUS Y4YEOHBIX 3ajaad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
uHpopManuu (Cxembl, rpaduKu, TUarpaMMbl, TAOJIUIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HMH(pOpManUeil: NpUMEHATh MEXNpeAMETHblEe ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMyIIbI, a00peBUATYpPHI, HOMEHKIIATYPY;

UCTIONB30BaTh W MNPEOoOpa3oBbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HATJISTHOCTH.

OBJ1aieHHe YHUBEPCATbHBIMM KOMMYHHMKATUBHBIMH 1eHCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBbI B XOJ€ JUaJIOra W/Win
IUCKYCCUH,  BBICKa3blBaTh  WJEH, (OPMYIUPOBATh  CBOM  IPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAllMell PEe3yNbTaTOB IO3HABATEIBHON JEATEIHHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHUKAMHU TPY BHITIOTHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKON pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILIECTB, peajln3aluy y4eOHOTO mpoekTa U (GOpMyJIMpPOBaTh BHIBOJbI
Mo pe3yJbTaTaM MPOBEAEHHBIX HCCICIOBAHUA MYTEM COTJIACOBAHMS TO3MUIMHI B
X0J1€ 00CYXX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OBgi1aieHHe YHHUBEPCATbHBIMH PEryJsiTHBHBIMH 1eiiCTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOKO IMO3HABATEIBHYIO
JesITeNIbHOCTh, Ompezensds €€ IeNd W 3aJaud, KOHTPOJIMPOBaTb W IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TpEIaraéMblii ajiroput™m JACHCTBUU TNpu
BBINIOJIHEHUM YYEOHBIX U HCCIEAOBATEeNbCKUX 3ajad, BbIOMpaTh HauOoliee
3¢ pexTuBHBIN crMoco0 HMX peleHuss ¢ Y4YETOM IMOJyYeHUSI HOBBIX 3HAHHUA O
BEIIECTBAX U XUMUYECKUX PEAKIUsX;

OCYILIECTBISITh CAMOKOHTPOJIb CBOEH N1€ATEIHHOCTH HAa OCHOBE CaMOAaHaIn3a
Y CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpeameTHbie  pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XUMHS»
OTpaXXaroT:

cOPMUPOBAHHOCTh ~ MPEACTABICHUH O XHUMHYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYyYHOM KapTUHBI MHpA, pPOJM XUMHUM B TIO3HAHUU SIBJIICHUM



npuponabl, B  (OPMHpPOBAHMHM MBIIUIEHUS M KYJbTYpbl JHYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM JJIsl PELLICHUS IPAKTUUECKUX 3aj1a4
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3J0POBBIO M IPHUPOJHOM
cpexne;

BIIAJICHUE  CUCTEMOM  XMMMYECKUX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIOJAralle MOHATUA (XUMHYECKMH D3JIEMEHT, aToM, O3JIEKTPOHHas
000JI04Ka aTOMa, MOJIEKYJIA, BAJIECHTHOCTb, MEKTPOOTPULIATEIbHOCTD, XUMUYECKAs]
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas M COKpamiéHHas), MOJIb, MOJSIpHAS
mMacca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKelleT, (YHKIMOHAIbHAs TIpyMIa,
paguKai, U30Mepusi, U30Mepbl, TOMOJIOTUYECKUN PsAZl, TOMOJIOTH, YIII€BOIOPOJIHI,
KHUCJIOpOA, U a30TCOJEpIKalUe COCAUHEHUsS, MOHOMEp, IOJIUMED, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COECIMHEHNS); TEOPHUH U 3aKOHBI (TEOpHUSL CTPOCHHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMHH; MHUPOBO33PEHYECKUE 3HAHWI,
JeXaluye B OCHOBE IIOHMMAaHMUSA IIPUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (PAKTOJIOTMYECKUE CBEICHHS O CBOWCTBAaX, COCTaBEe, MOJYYECHHH H
0€e30I1aCHOM HCIIOJIb30BaHUM BAKHEUIIUX OPraHUYECKUX BEUIECTB B OBITY U
[IPAKTUYECKOM JCATEIbHOCTU YEI0BEKA,

C()OPMUPOBAHHOCTh YMEHUU BBISIBISITH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIME IOHATHS IPH
OIIMCAaHUU COCTaBa, CTPOCHMS U NIPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c(OpPMHPOBAHHOCTh YMEHHUH HCIONb30BATh XUMHYECKYI0 CHUMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
(GopMysl OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XMMHMUYECKHUX PEaKIHM,
M3rOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHWYECKMX BELIECTB I WIUIFOCTPALUU HX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUN YCTAaHABIMBATH NPUHAMJIEKHOCTh N3YYEHHBIX
OpPraHMYECKUX BEIIECTB II0 HMX COCTaBY U CTPOCHHKD K ONPENCIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (yTIeBOJOPOAbl, KHUCIOPOA U a30TCOJEprKallue
COCIMHEHHSI, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUS), JaBaTh MM Ha3BaHUS IO
cuctematuyeckoii Homenknatrype (IUPAC), a takxke NpUBOAWTH TpPUBUAIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOINUJIECH, AaleTUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (eHoJ, (opManbIerui, aleTaableru]], MypaBbHHAs
KHMCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsA KUCJIO0TA, CTEAPUHOBAsA KHUCIIOTA, IIFOKO34,
dpykTo3a, Kpaxmai, UeIi0103a, TIUIHH);

c(OpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOM CBSI3M B
OpraHUYEeCKUX COCUHEHUSX (OJUHAPHBIC U KPATHBIC);



C(OPMUPOBAHHOCTh YMEHUS MPHUMEHATH TMOJOXKEHHUS TEOPUHU CTPOCHUs
opraHuyeckux BemectB A. M. bytinepoBa a1 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUS MACChI BEILIECTB;

C()OPMUPOBAHHOCTb ~ YMEHMM  XapakTepu3oBaThb  COCTaB, CTPOEHHUE,
¢usznyeckue M XUMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OpPraHMYECKHUX BEIIEeCTB (METaH, 3TaH, ATHJIEH, MPOIWJICH, AalleTHUJICH,
OyramueHn-1,3, mermnOytamueH-1,3, OC€H30J, METaHOJ, STaHOJ, ATHJICHTJIHKOJIb,
IJIMLIEpHUH, (EHOJI, aleTalbIerul, MypaBbUHAsi U YKCYCHas KHUCJIOTBI, IJIIOKO3a,
Kpaxmaj, HeJUII0J103a, aMUHOYKCYCHAsl KMCIIOTa), WJUIFOCTPUPOBATh T€HETUUECKYIO
CBSI3b MEXIy HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHX PpEaKIUN ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOYHUKH YTIIEBOIOPOTHOTO
Colpbid  (He(Th, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
IPAaKTHYECKOE MPUMEHEHHUE MPOTYKTOB MepepadOTKH;

C()OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS MO0 XHUMHUYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU MPOIYKTa
peaKiuu 1O H3BECTHBIM Macce, O00BEMY, KOIUYECTBY OIHOTO M3 HMCXOJIHBIX
BEIIECTB UJIU MPOJYKTOB PEAKIINHN);

C()OPMUPOBAHHOCTh YMEHHMM BIAJAETh CUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJaX HAayYHOTrO MO3HAHUs, UCIOJNb3yEMbIX B XUMHUU IIPU U3YYEHUH BEILIECTB U
XUMHUYECKUX BJIEHUH (HaOIt0/IeHUE, U3MEpPEHHE, IKCIIEPUMEHT, MOICTUPOBAaHNUE),
WCIIONIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHHUS [JIsl TPUHSATUS pEUICHHA B
KOHKPETHBIX JKU3HEHHBIX CHTYyalllsX, CBSI3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHHEM;

c(OpMUPOBAHHOCTh YMEHHUH COOIIOAATh IpaBUiia MOJIb30BAHUSI XUMUYECKON
MOoCyIol U J1abopaTOPHBIM O0OpPYAOBAaHHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKUHUSMHU IO BBITOJHEHHUIO JaOOpaTOPHBIX
XUMHYECKUX OIBITOB;

C(OPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh M BBINOJHATh XHUMHUYECKUN
AKCIIEPUMEHT (IIPEBPAICHNUS] OPraHUYECKUX BEILECTB MPU HArPEBAaHUU, MTOTYUCHHE
ATUJIEHA W W3yYeHUE €ro CBOWCTB, KAayeCTBEHHBIC PEAKIIMH OPTraHUuYECKHX
BELIECTB, JCHATypalusi OEJKOB MPU HArpeBaHWHU, I[BETHbIE pEaKIMH OEIKOB) B
COOTBETCTBUM C TIpPaBWJIaMU TEXHUKH OE30MAaCHOCTH TMpH OOpaIleHUu C
BEIIECTBAMH U JIa0OpaTOPHBIM O00OpPYAOBAaHUEM, MPEACTABIATH PE3YIbTaThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alucu YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHMPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIHTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHYECKHA aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TONYy4YaeMyl0 U3 pa3HbIX HCTOYHHKOB (CpPEICTBA MacCOBOMU
uHpopmanuu, IHTepHET U apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  MpaBWIa  IKOJOTHYECKU
[eJ1eCO00pa3HOro TMOBEJIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IIEJIAX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYXKAOLIEH MPUPOAHOM CpEeIbl, OCO3HABATH
ONAaCHOCTh BO3JICMCTBHS HA JKUBBIE OPraHU3MBI OINPENCIEHHBIX OPraHUYECKHUX
BEIEeCTB, MOHUMas cMbIca Tokazatens [I/IK, mosicHAT, Ha mpumepax crmocoObl
YMECHBIIICHUSI W MPEJOTBpAIlEHUS HX BPEIHOrO BO3JCHUCTBUS HAa OpPraHU3M
YEJIOBEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 370POBBSI: YMEHHE
OPUMEHSATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEUIECTB H
XUMUYECKUX SIBJICHUN;

JUISL CIENbIX M CHAa0OBUASIIMX OOY4YaloOIIMUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu XMMHUYECKUX

bopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudecKas
XAMUS» OTPaXaKoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOHM  COCTaBISIONICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpPA, POJM XHUMHUU B TIO3HAHWU SIBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYphl  JIMYHOCTH, €€
(GYyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MTPAKTHICCKUX 3a71a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U IPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATalONINe TMOHATHSA (XMMUYCCKUN JJIEMEHT, aToM, HM30ToIm, s-, P-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIIPHBIH 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHHS, XUMUYECKAsT CBA3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYEeCKasi, BOAOPOIHAs), KpUCTA/NINUECKas peiéTka,
TAMNBl ~XUMHUYECKHX  pEaKIUh, PpPacTBOP, DJIEKTPOJUTHI, HEIIEKTPOJHUTHI,
BJICKTPOJUTUYECKAS JIUCCOLMAINSA, OKHUCIHUTEIb, BOCCTAHOBHUTED, CKOPOCTH
XHMHYECKOM peakiui, XUMHYECKOE€ PaBHOBECHE); TEOPUM W 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKOW AWCCOLMaluM, nepuoanueckun 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHCHUS W MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3BIK XHUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAINIME B OCHOBE MOHUMAHUS NMPUYMHHOCTH W
CUCTEMHOCTH XHMHYECKHX SIBJICHHUH, (haKTOJOTMYCCKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM HMCIOJIb30BAHUHM BAKHEHUIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JEATCIbHOCTH YeJIOBEKa,;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHABIIMBaTh UX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIWE IMOHATHS MHpPH
ONMCAaHUH HEOPTaHWYECKHUX BEMIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHHUM HCIONb30BATh XUMHYECKYI0 CHUMBOJIMKY JIJIs
coctaBieHuss (OpMyJ BEIIECTB M  ypaBHEHUH  XUMHUYECKUX  PEaKLUM,
cucteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHbIEe Ha3BaHUS OTAEIbHBIX
HEOPraHMYECKUX BEIIeCTB (yrapHbId ra3, YIJIEKUCIbIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUM OINpPEACINISATh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJI XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METaJNINUeCKasi, BOJIOPO/IHAS) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKON PEIMIETKA KOHKPETHOTO BEIIeCTBAa (aTOMHAsl, MOJICKYJISIpHas,
HMOHHAasl, METAJUTNYECKas), XapakTep Cpelibl B BOAHBIX PAacCTBOpaX HEOPraHUYECKHUX
COCIUHCHU;

chOpMHUPOBAHHOCTh YMEHUU YCTaHaBJIUBATh IIPUHAJIEKHOCTD
HEOPraHMYEeCKUX BEIIECTB MO HUX COCTaBY K OINpPEACIEHHOMY KIacCy/TpyIe
COeIMHEHUN (TPOCThIE BEIIECTBA — METAJLJIBI U HEMETAJJIbl, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOAMYECKOr0 3aKoHa /.
N. MeHnneneeBa u IEMOHCTPUPOBATH €TI0 CUCTEMATU3HPYIONTYIO, 00BICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX JJIeMeHTOB |—4 mneprnonoB Ilepmoandeckorn CHCTEMBI
xumuueckux snaemeHToB JI. M. MennmeneeBa, HCIONB3ys MOHATHS «S-, P-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB XMMHUUYECKHX AJIEMEHTOB M UX COCAUHECHUI
1o nepuoaaM u rpynnam I[lepuoandeckon CucTeMbl XUMUYECKUX 3aeMeHToB 1. U.
Menpeneena;

chOPMHPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XMMHUYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETHYECKON CBA3U MEXKIY HEOPraHUYECKUMU
BEIIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIUU TIO
pPa3IMYHBIM TPU3HAKAM (YUCIYy W COCTABY PEarupyrollux BEUIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHEHHIO CTETICHEW OKUCIIECHUS JJIEMEHTOB, OOpPaTUMOCTH
peaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPABHEHUS PEAKIMN Pa3IudHBIX
THUIIOB, MOJHbIC U COKPAIIEHHBIC YPABHEHUS PEaKluii HOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPY KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIA;



cOPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKINH, TOITBEPKIAOIIIE
KaueCTBEHHbIM COCTaB pPa3UYHBIX HEOPraHWYECKUX BEILIECTB, pPAcCMO3HABaTh
OTMBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHHI  pacKpblBaThb CYIIHOCTb  OKHUCIWUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
ITUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pPEeaKIMK OT Pa3NUYHbIX (PAaKTOPOB; XapaKTEp CMEIIECHHUS] XUMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuuin Jle [laTensbe);

chOpPMHPOBAHHOCT, YMEHUW XapaKTePU30BaTh XHMHUYECKHE IPOIIECCHI,
JeKalue B OCHOBE MPOMBIIIJICHHOTO TMOJYYeHUsS CEPHOW KHCIOTHI, aMMHaKa, a
TaKkke CPOPMHUPOBAHHOCTH TPEICTABICHUNA 00 OOMWX HAyYHBIX MPHUHIIHAIAX W
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MIPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIYUCIICHHUS C HCIOJIb30BAHUEM
MTOHSATHUS «MacCoOBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
MIPU XUMHYECKUX PEAKITUAX, MAaCChl BEIIECTBA WM 00BEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl
BEIIECTB, IPEBPAILICHUS] U COXPAHECHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIO/IaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOM
MoCyIol U J1aboOpaTOPHBIM O0OpPYJOBAaHHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C HMHCTPYKLIUSIMH TIO BBIOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCT, yMEHHUH TUIAHUPOBATH W  BBIOJHATH XHUMHYCCKUH
AKCIIEPUMEHT (Pa3IoKeHHE MEePOKCHAa BOAOPOJa B MPHUCYTCTBUHU KaTajau3aTopa,
OTpe/eNieHue CpeAbl PACTBOPOB BEIIECTB C IOMOIINBI0  YHHBEPCAIHLHOTO
WHIMKATOPA, BIMSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKOW pEeaKIluH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbBIE PEAKIMU Ha Cyib(dar-, KapOoOHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE SKCIEPHUMCEHTAIBHBIX 3a1ad 10
TeMaM «Metaiely ¥ «Hemeramiel») B COOTBETCTBHH C TpaBUJIAMHU TEXHUKH
0€30macHOCTH MPU OOpAIIEeHUH C BEUIECTBAMHU U JTA0OPATOPHBIM 000PYI0BaHUEM,
MPEACTABISATh PE3YIbTaThl XMUMHYECKOTO OKCIEpUMEHTa B (OpMe 3amlucH
YpaBHEHUW COOTBETCTBYIOIIUX PEaKIuil U (POpMyIHpOBaTH BHIBOJBI Ha OCHOBE
3TUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh yMCHUH KPUTHYCCKH aHAIM3UPOBATh XHMHYCCKYIO
uH(pOpMaIMIO, TONYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKAIH, IHTepHET U ApyTHX);



chOpPMHPOBAHHOCTh ~ YMEHHA  COONIIOMATh  TMpaBWia  DKOJOTHYECCKH
1eJecO00pa3HOro TMOBENEHUs B OBITY W TPYJIOBOM JIEATETLHOCTH B IEIAX
COXpPAaHEHHUSI CBOETO 3/I0POBbS M OKPYXKAIOILIEH MNPUPOAHON Cpeabl, OCO3HABATH
ONACHOCTb BO3/ICHCTBUS HA KUBbIE OPraHU3MbI ONPEACIIEHHBIX BEUIECTB, HOHUMAs
cmbicn mokaszarens [IJIK, moscHATh Ha mpuMepax CHocoObl YMEHBIICHHS U
MPEIOTBPALICHUS UX BPEJHOTO BO3ICMCTBUS HA OPraHU3M YEJIOBEKA;

JJIs. O0y4YarOUIUMXCsl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHUSI BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CIENbIX M CHA0OBUASIIUX OOY4YaloOIIMXCSA: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anucu XuMHU4YeCKuX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosan4yectBo yacos DJIeKTPOHHbIE
HanmMeHoBaHue pa3aesioB U TeM undpoBbie
Ne i/ P Konrpoasubie | IlpakTnuyeckue (tucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI
pecypchbl
Pazjnen 1. Teoperuueckne 0CHOBbI OPraHUYeCKON XUMUH
IT i .T
» peAMET OPraHUYeCKOM XUMUU GOPIZI . . . BuGorexa [IOK
. CTPOCHUS OPTraHNYECKHUX COCIMHEHUH A. https://resh.edu.ru/
M. bytneposa
Wroro mo pazneny 3
Pazgen 2. YrueBoapopoasl
bubmoreka IJOK
2.1 [IpenensHBIC YTIEBOIOPOIB — ATKAHBI 2 0 0
pel 4 AOPOA https://resh.edu.ru/
29 HenpenenbHbie yriieBoIOPOIbI: aTKEHBI, 6 0 1 bu6mmoreka [JOK
' aTKaJINEHBI, ATIKUHBI https://resh.edu.ru/
bubmuoreka IIOK
2.3 ApomaTHyecKue yriieBoJ0po, 2 0 0
POMATHHCCIHE YITICBOROPOAE! https://resh.edu.ru/
24 IIpupoaHBIE NCTOYHHUKY YTIEBOJOPOJOB U 3 1 0 bubnuorexa [IOK
' UX IepepaboTKa https://resh.edu.ru/
Hroro mo pasnery 13
Pa3nen 3. Kuciopoacoaep:xamie opranndeckue coeTuHEHUs
bu6 OK
3.1 Cruptel. Denon 3 0 0 nommoreka I
https://resh.edu.ru/
bubmuoreka IIOK
3.2 Anpaerunnl. KapOOHOBBIE KHCTIOTHI. 7 0 1
ACHA P https://resh.edu.ru/




CnoxHbIe 2GUPHI

3.3 VYrieBobl 3 ﬁgssll/ll(r);:ﬁii?f;
Hroro mo pazneny 13
Paznen 4. A3oTcoaepikanme opranndecKue coeJuHEeHHs1

41 AMUHBI. AMUHOKHUCIOTHL. benku 3 bubamoreia LIOK

https://resh.edu.ru/

Utoro no pazneny 3
Pa3nes 5. BoicokomolieKyJisipHble COeIUHEHHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 2 ﬁgssl;?;:ﬁ 2;’;?5
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




11 KIIACC

KoJsun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB M TeM uudposbie
Ne n/n P Kontpoasnsie | IlpakTudeckue (wicpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTnueckue 0OCHOBBI XHMHH
T i
» CTr}I:)oeHHe aroMoB. llepuoanyeckuii 3aKoH . . . Bu6morexa LIOK
. u [lepuoanueckas cucreMa XuMHYECKUX https://resh.edu.ru/
anemenToB JI. 1. MeHneneena
Ctpoenue BemiecTBa. MHOrooOpasue bubmmoreka [HOK
1.2 4 0 0
BEIIICCTB https://resh.edu.ru/
bubmunorexa LIOK
13 XUMHYECKUE PEeaKINH 6 1 1
peartt https://resh.edu.ru/
Wroro mo pazneny 13
Paznen 2. Heopranunueckasi Xumust
bub6 OK
2.1 MeTasibt 6 0 1 Homoreka Ll
https://resh.edu.ru/
bub6 OK
2.2 Hemerammst 9 1 1 Hommorexa I
https://resh.edu.ru/
23 CBs3b HEOPraHMYECKUX U OPTAaHMYECKHX 5 0 0 bu6mmotexa [IOK
' BEIIIECTB https://resh.edu.ru/
Hroro no pazaeny 17
Pazgen 3. XumMus u )Ku3Hb
bub OK
3.1 XHUMHS ¥ )KU3Hb 4 0 0 Homoreka I

https://resh.edu.ru/




Hroro no pazaeny
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Konu4yecTBo yacos DJIeKTPOHHBIE
N Tema ypoxa Konrpoasubie | IlpakTnuyeckue Aara ungpposrIe
n/n Bcero U3y4YeHHsi | oOpa3oBaTesibHbIE
padoTsbI padoThbI pecypesI
1 [Ipeamer opranM4ecKo XUMHH, €€ 1 0 0 bubnunoreka [JOK
BO3HUKHOBEHME, PA3BUTHE U 3HAYEHUE https://resh.edu.ru/
Teopus CTpf)eHI/I?I OpFaHI/I‘{eCKI/IX" BuGmiorexa LOK
2 coenunenuit A. M. Bytiieposa, e€ 1 0 0 https://resh.edu.ru/
OCHOBHBI€ ITOJIOKEHUS
[IpencraBienue o K1accuPpUKaIUN
3 OpraHu4ecKux Beuects. HomeHknarypa 1 0 0 bubmuoreka [JOK
(cucTemaruyeckasi) U TPUBHUAJIbHbIE https://resh.edu.ru/
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 0 0 bu6mmoreka IJOK
TOMOJIOTUYECKUH PST https://resh.edu.ru/
5 MeraH 1 3TaH — MpPOCTEUILINE 1 0 0 bubmuorexa [JOK
MPEICTaBUTENM ATKAHOB https://resh.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 0 0 bubamoreta LIOK
https://resh.edu.ru/
7 DTUJIEH U TPOIIUIIEH — MPOCTEHIINe 1 0 0 bu6mmotexa [IOK
MPEACTABUTENN AIIKEHOB https://resh.edu.ru/
8 [IpaxTuueckas padora Ne 1. «I[Tomyuenue 1 0 1 bubmoteka [JOK
JTUJICHA U U3YYEHUE €0 CBOUCTBY https://resh.edu.ru/
9 Ankanuensl. byraauen-1,3 u 1 0 0 bubanoreka IIOK

Metunoyraauen-1,3. Ilonyuenue

https://resh.edu.ru/




CUHTCTHUYCCKOI'O KayuyKa U PE3NHbI

AJKHMHEBIL: COCTaB 1 0COOEHHOCTH CTpOCHHA,

10 N A bub6mmoreka [IOK
l"OMOJ'IOfI/I‘IefJKI/II/I pAn. AUeTuneH — https://resh.edu.ru/
[IPOCTEUILIUN ITPEACTABUTEIb aJIKUHOB

11 Beluncienus 1o ypaBHEHUIO XMMUYECKOM bubanoreka [JOK
peakiumn https://resh.edu.ru/

12 Apensl: 6eH3011 1 TONTyo1. TOKCHYHOCTD bubnunoreka [JOK
apeHoOB https://resh.edu.ru/

13 I'eneTnyeckas CBsI3b yIrieBOJOPOAOB, bubnunoreka [JOK
MPUHAIICKAIIUX K Pa3JIMYHBIM KJIaccam https://resh.edu.ru/
IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB:

1 PHpO . T AOPOA Bbubanoreka [JOK
IIPUPOAHBIN a3 U HOHYTHI).I‘G HETSHBIE https://resh.edu.ru/
rassl, He()Th U IPOAYKTHI €€ nepepaboTKu
[IpupoaHBIE HCTOYHUKH YIIIEBOJOPOIOB:

15 PHpOA . T HOpO bubmmnoreka [HOK
IIPUPOLHBIN a3 U HOHYTHB‘I.e He(TSHbIE https://resh.edu.ru/
ra3pl, He)Th U IPOJIYKTHI €€ epepaboTKu

16 KonTponbnas padota Nel no pazneny bubnmmorexa [JOK
«YTrneBogopoabh» https://resh.edu.ru/

17 [IpenenbHbIE OMHOATOMHBIE CITUPTHI: Bubnunorexa IJOK
METaHOJI ¥ 3TaHoJI. BogopoiHas CBs3b https://resh.edu.ru/

18 MHOroaroMHsbI€ CIIUPTHL: ITWICHIIITUKOIb U bubmuorexa [JOK
[JINLEPUH https://resh.edu.ru/

19 ®deHoII: CTpOeHHE MOJIEKYJIbI, (PU3UYECKHe bubmunoreka LJOK
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://resh.edu.ru/

20 Anbaeruasl: popmanpaerua u bubnuoreka LJOK
aneTranbaerul. AueToH https://resh.edu.ru/

21 OAHOOCHOBHBIE IIPE/IENIbHBIE KaPOOHOBBIE bubanoreka [HOK

KHCJIOTBI: MypaBbUHAA U YKCYCHas

https://resh.edu.ru/




[TpakTuyeckas padota Ne 2. «CBoicTBa

bubmmoreka [IOK

22
pacTBOpa YKCYCHOM KHUCIIOThI» https://resh.edu.ru/
CreapuHOBas U 0JIEMHOBAs KUCJIOTHI, KaK
23 P 5 ’ Bu6moreka [IOK
MPEACTaBUTENM BBICIIUX KAPOOHOBBIX https://resh.edu.ru/
KHCIIOT
o4 Mpbl1a Kak coJin BBICHIMX KapOOHOBBIX bub6mmoreka [IOK
KHCJIOT, X MOIOIIEE JeUCTBUE https://resh.edu.ru/
Cnoxxnbie 3(pUpbI KaK MPOU3BOTHBIE
o5 5 up r P A Bu6mmoreka [IOK
KapOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX https://resh.edu.ru/
3¢upoB
26 JKupsr: runponns, npuMeHeHue, bubnaunoreka [JOK
OuoJsornYeckas pojb )KUPOB https://resh.edu.ru/
VYTraeBoasl: cOCTaB, KIIacCU(pUKAITHSL.
7 B fl (1) i bubanoreka [HOK
QKHEHIINE TPEICTaBUTENN: TIIIOK03a, https://resh.edu.ru/
bpykTo3a, caxaposa
08 Kpaxmai u nenirono3a Kak IpupoIHbIe bubnunoreka [OK
MTOJINMEPBI https://resh.edu.ru/
KontponsHas padora Ne2 mo paszzaen
29 K p P pasiey butmmoreka [IOK
«Kucnopoacoaepxaiiue OpraHuuecKue https://resh.edu.ru/
COCTMHEHUS»
bu6mmotexa [IOK
30 AMMHBI: METHJIAMUH U aHUJIHH momwotexa L
https://resh.edu.ru/
AMHMHOKHUCIIOTHI Kak aM(pOTEepHbIE
31 (otep bubnmnoreka [HOK
OpraHUYEeCKUE COCANHEHUS, UX https://resh.edu.ru/
ouonornyeckoe 3uavyenne. [lentuant
30 benku xak npupoaHsie bubnnorexa [JOK
BBICOKOMOJIEKYJIIPHBIE COCIMHEHNS https://resh.edu.ru/
33 OCHOBHBIC IOHATUS XUMHH bubnuoreka [IOK




BBICOKOMOJICKYJISAPHBIX COCI[I/IHCHI/Iﬁ

https://resh.edu.ru/

OcCHOBHEBIE METOJbI CHHTC3a

34 . 1 bubmmoreka [JOK
BBICOKOMOJIEKYJISIPHBIX CO€IMHEHHH. https://resh.edu.ru/
[Inactmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO HACOB 10 34
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11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne ara u(ppoBbIe
n/n Tema ypoxa Bcero Konrpoapibie | Ipaxririeckue fI[Sy‘leHI/IH :)161?;1;03aTeanble
padoThI padoThbI pecypes!

1 XUMHUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAs 1 0 0 bubmmorexa [JOK
KOH(UTYpAIHs aTOMOB https://resh.edu.ru/
[Tepuoaunueckuii 3akoH u [lepuognyueckas

9 CHCTEMa XUMHUYECKUX deMeHTOB JI. 1. 1 0 0 Bbubaunoreka [JOK
Meneneesa, ux CBs3b C COBPEMEHHOMU https://resh.edu.ru/
TEOpUEH CTPOEHHUS AaTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMUYECKHUX AJIIEMEHTOB M UX COETMHEHUI

3 0 TPYIIIaM U Mepruoaam. 3HaueHue 1 0 0 bubmmoreka [JOK
TIEPUOIMUECKOTO 3aKOHA ¥ CHCTEMBI https://resh.edu.ru/
xumuueckux anemenToB .M. Mennaeneena B
pPa3BUTUU HAYKU
Crtpoenue BeniecTBa. XUMUYECKas CBsI3b, €& BuGmorexa LIOK

4 BHJIbI, MEXaHU3MBI 00pa30BaHUS 1 0 0 https://resh.edu.ru/
KOBAJICHTHOM CBsi3U. BoopoiHas cBsi3b
BasieHTHOCTB. DNEKTPOOTPUIIATENBHOCTb.

5 Cremnenb okucieHus. BemecTsa 1 0 0 bubmnorexa [JOK
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO https://resh.edu.ru/
CTPOECHHUS
[TonsATHE O TUCTIEPCHBIX CUCTEMAX. Bu6morexa LIOK

6 HcTuHHBIE U KOJIJIOUTHBIE PACTBOPBI. 1 0 0

MaccoBast 10JIs BEIIECTBA B PaCTBOPE

https://resh.edu.ru/




Knaccudukanms 1 HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUH.

bubmmoreka [IOK

7 .
[eHeTHYECKas CBA3L HEOPTaHMYECKHX https://resh.edu.ru/
BEILECTB, PA3IMYHBIX KIACCOB
Knaccudukanmst XaMUIeCcKuX peakiuii B
HEOPraHWYEeCKON U OPraHUYECKON XHUMUH.
8 3 P p bubnunoreka [JOK
AKOH COXPaHEHUs MacChl BEIIECTB; 3aKOH
P m ’ https://resh.edu.ru/
COXpaHEHHUs U TIPEBPAILCHHS SHEPTUU PU
XUMUYECKHUX PEAKIIMIX
9 Cxkopoctb peakuuu. OOpaTUMbIe peaKIIHH. Bu6mmoreka [IOK
XHUMHYECKOE PAaBHOBECHE https://resh.edu.ru/
[TpakTuueckas pabota Ne 1. «BnusiHue
10 bubnmoreka IJOK
a3JINYHBIX (PAKTOPOB HA CKOPOCTh
P v(b P P https://resh.edu.ru/
XUMHYECKON PEaKIIUn»
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI.
ITonsTre o BogopoanoMm nokasarene (pH
1 P p 5 (pH) butmmoreka [IOK
acTBopa. Peakiium HOHHOrO OOMeHa.
p P 1 https://resh.edu.ru/
IM'uaponus opraHUYECKUX U HEOPTraHMIECKUX
BELIECTB
OKHCITUTENIEHO-BOCCTAHOBUTEILHBIC
12 I 5 bu6mmoreka IJOK
eakuuu. [lonarue o6 snexkTponusze
peakt pv https://resh.edu.ru/
pacIuiaBoB ¥ pacTBOPOB coJieit
13 KonTtponbHas padora Nel no pazneny bubmoteka [JOK
«Teopernyeckrue OCHOBBI XUMUMN https://resh.edu.ru/
Meraiel, ux nosioxenue B [lepuognyeckoit
cHUCTeMe XUMUYeCcKux dieMenToB [1. U.
A butmmoreka [IOK
14 MenpeneeBa 1 0COOCHHOCTH CTPOSHUS

aTomoB. O01Ue PU3NIECKUe CBOMCTBA
METaJLIOB

https://resh.edu.ru/




CnnaBbl METAIUIOB. DJIEKTPOXUMUYECKUM

bubmmoreka [IOK

15
PAIl HANPSHDKEHUH METAILIIOB https://resh.edu.ru/
XUMHYECKHE CBOMCTBA BaKHEHIIINX
16 ( N . . bubmmoreka [JOK
METaI0B (HaTpuil, Kaaui, KalbIui
. P g ’ K, . https://resh.edu.ru/
MarHui, alFOMUHUIN ) U KX COCTMHECHUN
17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX bubmmorexa [JOK
COEIMHEHUI https://resh.edu.ru/
18 XHUMHUYECKHE CBOMCTBA IIMHKA, JKEJIe3a U UX bubnuorexa LIOK
COCTMHEHUI https://resh.edu.ru/
IIpakTuueckas padora Ne 2. "Pemienne
19 p p bubnunoreka LIOK
SKCIICPUMEHTAJIBHBIX 33124 110 TEME
p a https://resh.edu.ru/
«MeTamabs»"
Hemeramnel, uX nojoxxeHue B
20 Ilepronnueckoit cuCTEME XUMUYECKHUX Bbubnmnorexa [JOK
anemenToB /I. 1. Menpaeneera u https://resh.edu.ru/
0COOEHHOCTH CTPOEHHUS aTOMOB
dusnyeckue CBONCTBa HEMETAILIOB.
21 A bub6mmoreka [IOK
JIJTOTPOIHSI HEMETAJUIOB (Ha IIpUMepe
p ( pumMep https://resh.edu.ru/
KHCIIOpO/Jia, cepbl, hocdopa 1 yriaepoaa)
29 XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U bu6mmoreka IJOK
UX COCIUHEHHI https://resh.edu.ru/
23 XuMHYEeCKue CBOMCTBA a30Ta, hocodpa 1 ux bubnuoreka [JOK
COCIMHEHUN https://resh.edu.ru/
o4 XHUMHUUYECKUE CBOMCTBA YIIIepo1a, KPEMHHUS bubmuorexa [JOK
1 UX COCUHEHUN https://resh.edu.ru/
o5 IIpuMeHeHre BaKHEHIITUX HEMETAIUIOB U UX bubnuoreka LJOK
COCTMHEHUI https://resh.edu.ru/
26 O00011eH1Ee B CHCTEMATH3aIUs 3HaAHUH 10 Bu6mumoreka [JOK




TeMme «HemeTawel». BeluucieHus mo
YpaBHEHUSAM XUMHYCCKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

https://resh.edu.ru/

[TpakTuueckas padbora Ne 3. «Pemienne

27 1 bubmunoreka [JOK
HKCIIEPUMEHTAJIbHBIX 33724 110 TEME https://resh.edu.ru/
"Hemeramb1'"»

KonTponbHnas padora Ne2 no temam bubnunorexa [JOK

28 1
«Metambi» n «Hemetamb» https://resh.edu.ru/
Heoprannueckue n opraHundecKue KUCIOThI.

29 u P p 1 bubmuorexa LIOK

€OPraHNYECKUE U OPraHUYECKUE https://resh.edu.ru/
OCHOBaHUS
AmMdoTepHbIe HEOPraHUYECKUE U

30 OpraHUYECKHUE COeTMHEHMS. | eHeTnueckas 1 bubnuorexa LIOK
CBSI3b HEOPTaHUYECKUX U OPIaHUYECKUX https://resh.edu.ru/
BEIIIECTB
Ponbs xumuu B obecrieueHnn

31 JKOJIOTUYECKOM, JHEPTETUUECKON U 1 Bu6mmoreka [TOK
NUILEBOH 0€30MaCHOCTH, Pa3BUTUH https://resh.edu.ru/
M€ IUIUHEI
[IpencraBienus 00 OOMIMX HAYUHBIX

" pen I ya . Bbub6mnotexa 1JOK
HpI/IHI_II:IHaX MIPOMBIILIIIEHHOTO OJIYYE€HUS https://resh.edu.ru/
BOKHCHIITNX BEIIECTB

bu6nmoreka IJOK

33 UenoBek B MHUpE BEIIESCTB U MaTEPUAIOB 1
pe Bet P https://resh.edu.ru/
butmmoreka [IOK

34 XuMus 1 3J0pOBbE UeIIOBEKA 1

Jop https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOBTIIO 34
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus 10 xmace/
Xumus 11 xmace/
Tabmunpn: [lepuoanueckas cuctema xumuueckux 31emMenToB J[.1.Menneneena,

TabJIMIIa PACTBOPUMOCTH, HNEKTPOXUMUYECKUH Pl HAPSHKECHUI METaIOB

METOAUYECKUE MATEPHUAJIBI AJ151 YUUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30Bblii-ypOBEHb.-
Peanuzarus-tpe6oBannii-OI'OC-0cHOBHOT0-00111er0-00pa3oBaHMsI. -

Mertoaunueckoe-mocooue-ist-yuutess.pdf

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU

MHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/


http://www.yaklass.ru/







