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I[TOACHUTEJIbHAA 3AITNCKA

[IporpaMMa 1o XMMHUHU Ha YPOBHE CPeIHEro 00Iero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHOTo 3aKkoHa 0T 29.12.2012 Ne 273-D3 «O06 obpazoBannu B Poccuiickoit Deaepanum,
TpeOGoBaHumii K pe3ysIbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPEIHETO 00IIero
o0Opa3oBaHus, MpencTaBIeHHBIX B DenepanbHOM rocyAapcTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe
cpemHero oomero oopasoBanus, ¢ ya€étoM «KoHIenIiy MpenogaBanus yae0HOTo IpeaMeTa « XUMHUT» B
o0Opa3oBaTenpHBIX OpraHm3anuix Poccuiickoit Denepannu, peann3yonuX OCHOBHBIC
00111e00pa30BaTeNIbHBIC TPOrPAMMbD» U OCHOBHBIX IMOJIOKECHUHN (eiepalibHOM MTPOrpaMMbl BOCITUTAHUSL.

OcHOBY TIOJIXOI0B K pa3pab0TKe MpOorpaMMbl IO XHUMHH, K OTpeeNIeHII0 o0IIel cTpaTterni o0ydeHus,
BOCTIMTAHUSI U Pa3BUTHA OOYYAIOIIUXCA CpelCTBAMH y4ueOHoro mpenMera «Xumus» it 10—11 kmaccos
Ha 0a30BOM YpOBHE COCTaBWIM KoHIenTyanbHble nonoxerns I'OC COO o B3auM000yCIOBICHHOCTH
eJIeH, CofepKaHus, Pe3yJIbTaTOB O0YUCHUS U TPEOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

B cooTBercTBHM ¢ JaHHBIMH TOJOXEHHSAME TIpOrpaMMa Mo XWMUHU (0a30BBI ypoBEeHB) Ha YpOBHE
cpenHero oo1ero oopa3oBaHus:

ycTaHaBIUBAeT 00s3aTebHOE (MHBapHAHTHOE) TIPEAMETHOE COJIepKaHUE, OTIPEaeIseT
KOJIMYECTBEHHBIE W KAYECTBEHHBIE €TI0 XapaKTEPUCTHKH Ha KAXKIOM JTarle H3y4eHHs IpeIMeTa,
MpelyCcMaTpUBAeT MIPUHITUIIBI CTPYKTYPHPOBAHHS CONIEPKAHUS M PACTIPEICTICHHS €ro 0 Klaccam,
OCHOBHBIM pa3ziesiaM U TeMaM Kypca;

na€T MpUMepHOe pacipe/esieHne Y9eOHbIX 9acoB 110 TEMAaTHYECKUM pa3jieiaM, peKOMEHAYEeT
MIPUMEPHYIO MOCIIET0BATENIFHOCTD U3YUEHUS OTACIBHBIX TEM Kypca C YIETOM MEXIPEIMETHBIX U
BHYTPUIIPEMETHBIX CBsI3€H, JOrMKH y4eOHOT0 Mmpoliecca, BO3pacTHBIX ocoOeHHOCcTel oOy4atommxcs 10—
11 xaccos;

Ta€T METOIUIECKYIO MHTEPIPETAIIHIO IIeTIeH H3yIeHUs IIpeIMeTa Ha YPOBHE COBPEMEHHBIX
MPUOPHUTETOB B CHCTEME CPEAHET0 00Iero 00pa3oBaHusl, COACPKATEIBHON XapaKTePHUCTHKU
TUTAHUPYEMBIX Pe3yJIbTATOB OCBOCHHUSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl CPEAHET0 O0IIETo
o0pa3oBaHus (JIMYHOCTHBIX, METAPEAMETHBIX, IPEIMETHBIX ), OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON
JIESATEIbHOCTH YYSHHKA 110 OCBOCHHIO CO/IepKaHus peaMera. [1o BceM Ha3BaHHBIM MO3UIIUSAM B
mporpamMme 1o XUMHUH COOJTI0JICHA MTPEEMCTBEHHOCTD C (peliepaibHON paboyeii mporpaMMoi OCHOBHOTO
o0rmiero obpazoBaHus 1Mo XUMHH (151 8—9 Ki1accoB 00pa30BaTEIbHBIX OpraHU3aANNi, 0a30BbIH YPOBEHB )

[IporpaMma o XUMUH SBISIETCS OPUSHTHPOM IJISI COCTABJICHUS PabOUUX MPOrpaMM, aBTOPhI KOTOPBIX
MOTYT MPEJUIOKUTH CBOH MOJXO0/T K CTPYKTYPHPOBAHHIO U TIOCIIEAOBATEIBHOCTH H3YUYCHUS Y4eOHOTO
Marepuaia, a TaK)ke CBOE BHJICHHE OTHOCUTEIBHO BO3MOXXHOCTH BBIOOPA BAPUATUBHOW COCTABIISIONIEH
COJIeprKaHus TpeMeTa IOTIOTHUTEIHHO K 0053aTeNbHON (WHBAPUAHTHON) YaCTH €r0 COJIEPIKAHMSL.

XuMudeckoe oOpazoBaHUe, MOTyYaeMOe BBITYCKHUKAMH CPEAHEH IIKOJNbI, SBISETCS HEOThEMIIEMOM
4acThl0 MX 00pa3zoBaHHOCTH. OHO CIY)KHT 3aBEpUIAIONIMM 3TallOM peau3allid Ha COOTBETCTBYIOIIEM
eMy 0a30BOM ypOBHE KJIFOUEBBIX [IEHHOCTEH, MPUCYIINX IIEIOCTHON CHCTEME XUMHUYECKOTO 00pa30BaHusl.
OTH TEHHOCTH KacaloTCsl TO3HAHWS 3aKOHOB NPHUPOJBI, (HOPMHUPOBAHUS MHUPOBO33PEHHUS M OOIIeH
KyJIBTYPbl YEIOBEKa, a TaKKe HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
NIPUPOIHOM cpene. Peanmsyercss xumuueckoe oOpa3zoBaHue 00ydaroIUXCsi HA YPOBHE CPETHET0 OOIIETo
o0pa3oBaHHsS CpeACTBAaMH Y4YeOHOro TpeaMeTra «XHUMHUS», COAEpKAHWEe M TIOCTPOEHUE KOTOPOTO
OIPEACIICHBI B MpOorpaMMe Mo XUMHHU C y‘-IéTOM CHCHI/I(i)I/IKI/I HayKU XHUMHHU, e€ 3HaueHUS B ITO3HAHUH
MPHUPOJIbI U B MaTePUAIBHOM KHU3HM OOIIECTBa, a TakXke ¢ Y4éTOM OOLIMX IeJeH W TNPUHIIMIIOB,
XapaKTepU3YyIIINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeIHero oOmiero oOpaszoBaHus B Poccuiickoit
Oenepannu. Tak, HanpuMep, Mpu GOPMUPOBAHUH COACPIKAHUS MIPEIMETa « XUMUS» YUTCHBI CIEAYIONTIE
MOJIOKEHUS
o crienuuKe U 3HAYEHUU HAyKH XUMUH.

XuMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POIIh
B COBpPEMEHHOM IIMBIJIN3AIINH, B CO3JaHUN HOBOM 0a3bl MaTepHAIbHON KYJIbTYPHI.

OHa BHOCHUT CBO¥1 BKJIaJl B JOPMUPOBAHHE PAITMOHAILHOTO HAYYHOTO MBIIUICHHS,

B CO3J/IaHUE IIEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIIEeM MHUPE KaK O €IMHCTBE TPUPOBI U YEIIOBEKA,
KOoTOpoe (hOpMHUPYETCsl B XUMHUK HA OCHOBE TIOHUMAaHHMS BEIIECTBEHHOT'O COCTaBa OKPYKAKOIIETO MUPA,
OCO3HaHUA B3aUMOCBA3U MEXAY CTPOCHUEM BEIIECCTB, NX CBOMCTBaMH M BO3MOKHBIMH 06HaCT$[MI/I
MIPUMEHEHUSL.

TecHo B3aUMOAEHCTBYS ¢ PYTUMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTalla HEOThbeMJIEMOM
HJaCTbIO MHpOBOﬁ KYJIBbTYPbI, HCO6XOJII/IMBIM YCJIOBHUEM YCIICHIHOTO TPpyAa MU )KHU3HU KaKJI0ro 4jcHa
obmectBa. CoBpeMeHHasi XUMUS KaK HayKa CO3UAaTeIbHAs, KaK HayKa BRICOKMX TEXHOJOTHUH HaIlpaBJieHa
Ha pelIeHHE TI00ATBHBIX IPOOJIEM YCTOWYHBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SJHEPTETUIECKOM,
MUIIEBOH, IKOJIOIMYECKOM 0€30MaCHOCTH M OXPaHbl 3/J0POBbSL.



B cooTtBercTBHM ¢ OOmUMH UENSIMH M MPHHIWAIIAMH CPEIHEr0 OO0IIero oO0pa3oBaHUS COAEp)KaHWE
npeameta «Xumus» (10—11 kmaccel, 6a30BBIH YPOBEHD N3YUEHUS) OPUECHTUPOBAHO IIPEUMYITICCTBEHHO HA
OOMIEKYJIBTYPHYIO TIOATOTOBKY 00ydaromuxcs, HEOOXOAUMYIO UM IS BBIPAOOTKH MHUPOBO33PEHUECKHX
OPUEHTHUPOB, YCICIIHOTO BKJIIYCHUS B JKU3HBb COIMYMa, MPOJOJDKEHUS O00pa30BaHUS B Pa3IMUHBIX
00JacTsx, He CBA3aHHBIX HETIOCPEICTBEHHO C XHMHEH.

CocCTaBISIOMMME TIpeIMeTa « XUMHUS» SBISIOTCS 0a30BbIe Kypchl — «OpraHndeckast XUMIsD 1
«OO011ast ¥ HeOpraHWYeCKasi XUMHEsI», OCHOBHBIM KOMIIOHCHTOM COJICPIKaHUsI KOTOPBIX SBISIOTCS OCHOBBI
0a30BOIf HAYKH: CUCTEMa 3HAHUH 110 HEOPTaHMYECKOI XUMUH (C BKIIOYEHHUEM 3HAHUNA U3 OOIIeH XIMIH)
U opranudeckoil xumuu. @opMupOBaHHE JAHHOW CUCTEMBI 3HAHUI ITPU U3yYEHUU IIPEIMETa
o0ecreyrBaeT BO3MOKHOCTh PACCMOTPEHHS BCEro MHOT000pa3Hs BEIIECTB HA OCHOBE OOLIMX IMOHSTHH,
3aKOHOB M TEOPUM XUMUU.

CrpykTrypa conepxanus KypcoB — «Opranndeckast Xumusi» 1 «O01as 1 HeopraHudecKas
XUMUsSD COPMHPOBAHA B POTrpaMMe [0 XMMHUHU HA OCHOBE CUCTEMHOI0 TIOAX0/a K U3yUSHHIO y4eOHOTro
MaTepuaia u 00yclIoBlIeHa HCTOPUUECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHUW Ha ONPeaeIEHHBIX
TEOPETHIECKHX YPOBHsX. Tak, B Kypce OpraHMYecKOil XUMIH BEIIeCTBAa PACCMAaTPUBAIOTCS HA YPOBHE
KJIACCHYECKOH TEOPUHU CTPOSHUS OPTaHNIECKUX COEAMHEHHUH, a TaK)Ke Ha YPOBHE CTEPEOXUMUIECKHIX 1
9NEKTPOHHBIX NPEACTaBICHUI O CTpOoeHNH BelecTB. CBeieHus 00 U3y4aeMbIX B Kypce BELecTBaxX
JTAIOTCS] B PA3BUTHU — OT YTIIEBOJOPOJOB JI0 CIOKHBIX OMOJIOTHYECKH aKTUBHBIX coelMHEeHn. B Kypce
OpPTaHWYECKOW XMMHH TIOTYYaroT pa3BUTHE CPOPMHUPOBAHHEIE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHHs NIEpBOHAYATIBHBIC TIPEACTABICHHS O XHMUYECKOH CBS3HU, KiTaCCH()MKAIIMOHHBIX PU3HAKAX
BEIIECTB, 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUUECKOW PEaKIHH.

[Tox HOBBIM YTIIOM 3pEHUS B IpeAMETE « XUMUs» 0a30BOT0 YPOBHS pacCMAaTPUBACTCA W3YIEHHBIH Ha
YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus TEOPETUUCCKUI MaTepral U (PaKTOJIOTMIECKUE CBEJICHUS O
BEIIECTBAX M XUMHUCCKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0Ias ¥ HeOpraHu4IecKas XUuMHUsD)
00yJaronmmMcs PEeIOCTABISETCS BO3MOKHOCTh OCO3HATh 3HAYCHHUE NIEPUOINIECKOTO 3aKOHA C
00IIeTeOPEeTHIECKUX M METOIOJIOTHIECKIX TTO3HUIINH, TITy0Ke TIOHATh HCTOPHYECKOE U3MEHEHHE
(YHKIIHIA 3TOT0 3aKOHA — OT 0000IIaroIIeH 0 OOBSICHSIONICH U TPOrHO3UPYIOLICH.

Enunas cucteMa 3HaHMK O BaKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAxX U
MIPUMEHEHHUH, a TAK)KE 0 XUMHUECKHAX PEAKIUIX, UX CYITHOCTH H 3aKOHOMEPHOCTSX MPOTEKAHUS
nornonHsgercs B Kypcax 10 u 11 kiaccoB aneMeHTaMu cosiepKaHusl, UMEIOIUME KyJIbTYpOJIOTHYECKUH U
NPUKJIaTHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT TOHUMAaHHUIO B3aHMOCBSI3H XUMHUH C IPYTHMHU
HayKaMH, PaCKpPBHIBAIOT €€ POJIb B TO3HABATEIFHON U MPAKTUIECKOH IEATEIBHOCTH YeTIOBEKa,
CIOCOOCTBYIOT BOCITUTAHHIO YBAKEHUS K MTPOIECCY TBOPUECTBA B OOJIACTH TEOPUU U MTPAKTHIESCKUAX
MIPUJIOKEHUI XUMHUH, TIOMOTAOT BhIITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAUUMBIX
mpo0ieMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICITMBATh WH(GOPMAIIUIO W TPUMEHSTH €€ IS
TIOTIOJTHEHUS 3HAHUH, PEeIIeHNsI HMHTEIJIEKTYalbHBIX U IKCIIEPUMEHTAIBHBIX HCCIIEIOBATENLCKUX 3a/1a4. B
LEJIOM coJiepykaHue yueOHOro peaMeTa « XUMUs TAaHHOTO YPOBHS U3yUYeHUs OPHEHTHPOBAHO Ha
(bopmupoBaHme y 00y4aroIUXCcsi MUPOBO33PEHYECKOW OCHOBHI [l TOHUMaHUs puiocodckux uaeH,
TaKHUX KaK: MaTepUATbHOE SMHCTBO HEOPTAaHMYECKOTO U OPTAaHHMYECKOTO MUPA, 00YCIOBIEHHOCTh
CBOWCTB BEUIECTB X COCTABOM U CTPOCHHEM, TO3HABAEMOCTh MPUPOIHBIX SIBIICHHH ITyTEM dKCIIEpHMEHTa
U PeIICHHS TPOTUBOPEUYUN MKy HOBBIMHU (haKTaMHU M TEOPETHYECKUMHU MPEANOCHUIKAMH, OCO3HAHUE
POIU XUMUH B PEIIEHUH SKOJIOTHUECKUX MTPOOIIEM, a TaKkKe MPo0IIeM cOepekeHUs SJHEPTeTHIECKUX
PECYPCOB, CBIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUH M MaTEPUAJIOB.

B mnane pemieHust 3ajad  BOCIUTAHUS, Pa3BUTHS W COLMAIM3AIMHU OOyYarOIIUXCS MPUHSTHIC
MporpaMMOil TO XHMHH TIOAXOAbI K OMNpPEIEIICHUIO0 COAEpPKaHWS W TOCTPOCHHS TIpeaMeTa
MpelyCMaTpUBAIOT (OPMHUPOBAHHE y OOYYAIOIINXCS YHUBEPCAIBHBIX YUEOHBIX NEHCTBHUM, WMEIOIINX
0a30Boe 3HAYeHUE Ui Pa3IMYHBIX BUOB JEATEIFHOCTH: PEUICHUs NpoOJieM, IMOWCKa, aHann3a |
00paboTku HH(pOpMAIINHN, HEOOXOJUMBIX JIJISI IPHOOPETEHHS OIIBITA MPAKTHYECKON JeSITeIbHOCTH.

B mpakTuke mpenojaBaHus XMMHH Kak Ha YPOBHE OCHOBHOTO O0IIEro oOpa30BaHUs TaK W Ha
YpOBHE cpenHero odmiero oOpa3oBaHMA, NMPHU OMPEICTIEHUHN COJIEPKATEIFHOW XapaKTePUCTHKHU Ienen
W3y4YeHHs TIpeJIMETa HAalpaBICHHEM MEPBOCTENIEHHOW 3HAYUMOCTH TPAJAUIMOHHO TMPU3HAETCS
(hopMUpPOBaHUE OCHOB XMMHUYECKON HAYKU KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHHS, MPAKTHUECKOM
JIEATENILHOCTA ~ 4YeJoBeKa Y Kak  OJHOTO  HW3  KOMIIOHEHTOB  MHPOBOH  KYJBTYpBHIL.
C MeToanvecKoil TOYKW 3peHUs] TAKOW IMOJXOJ K ONpPEICIICHHUIO LeNel M3Y4eHUs MpeaMeTa SBISeTCS
BIIOJIHE OTIPABJIAHHBIM.

CornmacHO JaHHOW TO4YKE 3pEHUs TIaBHBIMU IENISIMH HM3yYeHHUS TNpeaMera «XHUMHUsS» Ha ypPOBHE
cpenHero ooiero oo0pa3oBaHus Ha 6a30BOM YPOBHE SIBJISIOTCS:

(hopMupoBaHUE CUCTEMBI XUMUUIECKUX 3HAHUH KaK BAXKHEHIIICH COCTABIISIFOIICH €CTECTBEHHO-
HAy4YHOW KapTHHEI MHPa, B OCHOBE KOTOPOH JIeXKaT KIIFOUYEBbIE TIOHATHUS, (DyHIaMEHTAIbHbIC 3aKOHBI U



TEOPUHU XUMHUH, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHE U IOHIMAaHNE CYIITHOCTH JTOCTYITHBIX 0000IIeHHIH
MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOPHEN UX Pa3BUTHS U CTAHOBJICHHUS,

¢opMHupoBaHHE M pa3BUTHE MPEACTABICHWI O HAYYHBIX METOAaX IIO3HaHMS BEIIECTB U
XUMHAYECKHX PEaKIUi, HEOOXOUMBIX AJISl MPHOOPETEHU YMEHUI OPUEHTUPOBATHCSI B MUPE BEMISCTB U
XUMHYECKHX SIBIICHUH, IMEIOIINX MECTO B IPUPOJIC, B MPAKTUIECKON M MIOBCETHEBHOM KU3HU;

pa3BHUTHE YMEHHUH U CIOCOOOB AEATETHHOCTH, CBA3aHHBIX C HAOMIOIEHHEM 1 00BSICHEHHEM
XUMHAYECKOTO SKCIIEPUMEHTA, COOI0CHNEM MTPaBMII 0€30acHOro 00paIIeHus ¢ BEIIECTBAMHU.

Hapsny ¢ aTiM conmeprkaTenbHas XapakTeprUCTHKA TIeTIei 1 3a/1ad N3ydeHus IpeMeTa B IporpaMmme
0 XMMHH YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUH C HOBBIMHU IIPUOPUTETAMH B CHCTEME O0IIIEro
cpeanero oopazoBanusi. CeroaHs B MpernojaBaHNK XUMHUH B OOJIbIIEH cTeNeHN OTAAETCS MPeArnovYTeHIE
MPaKTUIECKOW KOMIIOHEHTE COJepKaHus 00yueHHs, OPHEHTHPOBaHHON Ha TIOATOTOBKY BBIITYCKHUKA
IIKOJIBI, BIA/ICIONIETO HEe HA0OpOM 3HaHHH, a (PYHKIIMOHATBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSIMH aKTUBHOTO MOJTyYeHUs 3HAHUN
Y IPUMEHEHHS UX B peasIbHOM KU3HU ISl peIIeHHsI TPAaKTUUYECKUX 3a7ad.

B o701 cBS3U 1pH M3yUeHUH MIpeaMeTa « XUMUD JOMUHUPYIOIIEe 3HaUYeHIE MPHOOPETAIOT TaKHe
[IeNH 1 337a49H, KaK:

ajanTanuus 00yJaromuxcs K yCIOBUAM JUHAMUYHO Pa3BHUBAIOMIETOCS MUPa, POPMUPOBAHKE
WHTEIUIEKTYaTbHO PAa3BUTOM TMIHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHHYECTBY,
CaMOCTOSTETFHOMY NMPUHSITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYAIHSIX, CBI3aHHBIX
C BEIL[ECTBaMH U UX MPUMEHEHHEM;

¢dopmupoBaHue y 00yUarOIUXCsl KITFOYEBBIX HABBIKOB (KITFOUEBBIX KOMITETEHIINH ), IMEIOIIIHX
YHHUBEpCAIbHOE 3HAUYCHUE JUTSI PA3IMYHBIX BUIOB ACATEILHOCTH: PEIIEHIS MPOOJIeM, TIONCKa, aHaJI3a ’
00paboTKu uH(pOopMAaLKK, HEOOXOIUMBIX JJIsl IPUOOPETEHHS OTIBITA IS TEILHOCTH, KOTOpasi 3aHUMaeT
B2)XKHOE MECTO B MTO3HAHUH XHUMHUH, a TAKXKE JJIs1 OLEHKH C TO3UIMK KOJIOTHIECKOH Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB M XMMHUYECKUX ITPOIIECCOB HA OPTaHU3M YeJIOBEeKa U PUPOIHYIO CPELy;

pa3BUTHE TIO3HABATEIHHBIX WMHTEPECOB, HWHTEIUIEKTYAIBHBIX W TBOPYECKHUX CIIOCOOHOCTEH
00yyaromuxcs: CHoOCOOHOCTH CaMOCTOSTENFHO MPHOOPETaTh HOBBIC 3HAHUS IO XHMMUHU B COOTBETCTBHUH C
JKU3HEHHBIMHU MOTPEOHOCTAMH, HCIIONB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOIOTHUHU JIsl TOUCKA
Y aHaNm3a y4eOHOH 1 HAyYHO-TIONMYJISIPHOM HH(POPMALINK XUMUIECKOTO COJEPKAHHS,

¢dbopMHpoBaHUE W pa3BUTHE y OOYYArOIIUXCS acCOLMATHBHOTO W JIOTHUECKOTO MBIIIICHUS,
HaOJII0IATETbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B YACTHOCTH, MPH
TUTAHUPOBAaHUH U MPOBECHIH XUMHYECKOTO SKCIIEPHMEHTA;

BOCIIHTAaHNE Y OOyJaroImuxcs yOexJAEHHOCTH B T'yMaHHCTHYECKOH HAINpPaBIEHHOCTH XUMHH, €€
BRXHOW pOJHM B pElICHHH TIIOOATBHBIX MPOOJIEM PalMOHAIBLHOTO MPUPOIOTONBG30BaHMS, MOOITHEHNUS
SHEPTeTHYECKUX PECYPCOB M COXpPAHEHHS IMPHPOJHOTO PABHOBECHsS, OCO3HAHHS HEOOXOIUMOCTH
0OepeXHOTO OTHOIIEHHS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPUOOPETEHUs! OTBITA HCITOIE30BAHUS
MOJYYEeHHBIX 3HAHWU JUIsl MPUHSATHS TPAMOTHBIX pEIICHHH B CUTYaIWsX, CBSI3aHHBIX C XUMHYCCKHMHU
SIBTICHUSIMU.

Hemm w 3amaum  w3ydeHWs mpenMera «XWMAS» MONYYWIH TOJAPOOHYI0 METOAUYECKYHO
uHTEpnpeTanuio B pasnene «[lnanupyeMbie pe3yibTaThl OCBOSHHS MPOTPAMMBI 110 XUMHHY, OJarogapst
yemy oOecriedyeHo 4ETKOoe TpeACTaBICHHE O TOM, KaKue 3HaHUS U YMEHHUSI UMEIOT MPSIMOE OTHOIICHUE K
pealm3anuy KOHKPETHOU TIEIH.

B y4eOHOM mmaHe cpeaHero oomero o0pa3oBaHus MpeaMeT «XUMUsD) 0a30BOTO YPOBHS BXOUT
B COCTaB MpeMeTHOH 0bnacTn «EcTecTBeHHO-HAyYHBIE TIPEIMETHI.
OO1iee YKCII0 YacOB, PEKOMEH/IOBAHHBIX JUTS U3yueHHs XUMUU - 68 dacoB: B 10 kiacce — 34 qaca
(1 gac B Henemo), B 11 xmacce - 34 yaca (1 yac B Heneno).
Coaep:xanue o0y4eHust
10 knacc
Opzanuueckan xumus.

(Kypcusom B TeKCcTe BBIACICHBI JJIEMEHTHI COJEpKaHHA Y4eOHOro Marepuaia, KOTOpbIe
W3y4YaroTCs B 03HAKOMHTEIBHOM IUIAHE W HE BKIIOYAIOTCS B COCTAaB MPEJMETHBIX Pe3yIbTaTOB OCBOCHUSI
OOII COO na 6a30BOM ypOBHE).

Teopemuueckue 0CHO8bl OPZAHUYECKOT XUMUU.

IIpeamer  opraHnueckod  XMMHMM: €€  BO3HUKHOBEHHE,  pa3BUTUE U 3HAUYCHHE
B TIIOJIyYCHHHM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOCHUS OPraHUYECKUX COCIUHEHUH
A.M. bytnepoBa, €€ ocHOBHbIE TMoOJOXKEHUS. CTpPyKTypHblE (POPMYIBl OPraHMYECKHX BEILECTB.
T'omomnorusi, n3oMepus. XUMHUYECKasi CBSI3b B OPraHWYECKUX COCJAMHEHWSX — OJMHAPHBIC M KPaTHBIE
CBSI3H.



[pencraBienne o kinaccuuUKaKM OpraHWYecKHX BemiecTB. HoMeHKiIaTypa OpraHHYecKuX
COeMMHEHNH (CHcTeMaTHYecKas) W TPHUBHAJIbHBIC Ha3BaHUS BAXKHEHIINX TPEACTABUTENEH KIacCOB
OpPraHUYECKUX BEILECTB.

OKclepUMEHTAIBHBIE METOABl HM3YYCHHUsS BEIIECTB M WX IPEBPAlICHUI: O3HAKOMIICHHE C
o0pa3raMi OpraHMYeCKHX BEIIeCTB W MaTepHallaMd Ha WX OCHOBE, MOJEINPOBAHUE MOJIEKYI
OpPTaHWYECKUX BEIIeCTB, HAONIOACHWE W ONMHCAHHWE JEMOHCTPAI[MOHHBIX OIBITOB IO IPEBPAIEHUIO
OpraHUYECKUX BEIIECTB MIPU HAarpeBaHHH (IUIaBJeHHe, 00yTIMBaHUE U TOPEHNUE).

Yzaneeooopoowt.

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHICCKUH pst. MeTaH B 3TaH — MPOCTEHIINE
NPEACTABUTENH ANKAHOB: (PM3NUECKUE U XUMUYECKUE CBOMCTBA (peaKiK 3aMEICHNs] 1 TOPEHUsN),
HaXOKAEHUE B IPUPOJE, MOTyYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJOTHYECKHHA psil. DTWIEH W TPONHIEH — MpOCTeHIne
NpEACTaBUTENI  alKCHOB: (H3MYecKHe W XUMHUYECKHE CBOWCTBa (peakuuy THUIAPUPOBAHUS,
raJlOTeHUPOBaHMSA, THAPATALIH, OKUCICHUS U TIONMMEPHU3alIiN ), MOJTy4YeHUE U IPUMEHEHHE.

Anxanuensl: 6ytanueH-1,3 u metunOyTanueH-1,3: ctpoeHue, BaXKHEHIIIE XUMHUIECKHAE CBONCTBA
(peakuns momumepurzanun). [lomyueHrne CHHTETHYECKOTO KaydyKa M PE3UHBL.

AJNKHHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUH psii. AIETWIEH — MPOCTEHIINN
MIPEJICTABUTENh AJIKHHOB: COCTaB, CTPOCHHE, (U3NYECKHEe ¥ XHMHYECKHEe CBOWCTBA (peakumuu
TUAPUPOBAHUS, TAIOTEHUPOBAHIS, THIPATALINN, TOPEHHS ), TIOTYICHHE U TIPUMEHEHNE.

Apenbl. beHzonm: cocraB, crTpoeHue, (QU3MUECKHE U XHMHUYECKHE CBOWCTBA (peakiuu
raJOreHUPOBAaHUS M HUTPOBAHUS ), IOJy4YEHHE U IPUMEHEHHE. T01y01. cocmaes, cmpoeHue, uzuveckue u
XuMuueckue CcOUCMBa (peakyuu 2aio2eHUposanus U HUMPOBAHUs), NONYUeHue U NpUMeHeHUe.
TokcuyHOCTH apeHOB. ['eHeTHYecKas CBSA3b MEXAY YIVIEBOJOPOAAMM, IPUHAIICKAIMUMH K Pa3IMYHbIM
KJIaccaM.

[IpuponHbIe HCTOYHHUKH YTIIEBOIOPOAOB. [Ipupoanblii ra3 u monyTHbie HeTIHBIE ra3bl. HedTs 1
e€ npoucxoxaeane. CriocoObl mepepaboTKH HEPTH: MEPETOHKA, KPEKUHT (TEPMUIECKHIA,
KaTaluTHdeckuii), muponu3. [IpoaykTel mepepaboTku HeQTH, UX MPUMEHEHUE B IPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yrons v IPOIYKTHl €T0 MepepadoTKH.

DKCIepUMeHTaIbHBIE METOIbI H3YUYCHHUS BEIIECTB U MX MPEBPAIEHUI: 03HAKOMIICHHUE C
o0Opa3namu 1miacTMacc, KaydyKoB M pe3uHbl, KoJutekuud «HedTs» 1 «YTomib», MoienupoBaHHe MOJICKYIT
YIIJIEBOIOPOJIOB U TAIOr€HONPOU3BOAHBIX, IPOBEICHUE MPAKTUIECKONW PaOOTHI: MOyYeHHE STUIICHA U
U3Yy4YEHHUE €ro CBOMCTB.

Pacuémmnwie 3a0auu.

Brluncnenns mo ypaBHEHWIO XMMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO
BEIIeCTBA WJIM TPOAYKTa PEaKIMH 10 M3BECTHHIM Macce, 00bEMY, KOIUYECTBY OIHOTO W3 HMCXOJHBIX
BEIECTB WJIH MPOAYKTOB PEAKIINN ).

Kucnopoocooepicawue opzanuueckue coeounenus.

[IpenenvHble  OJHOATOMHBIE CIOUPTHL. MeETaHOI ®  JTaHON: CTpPOCHUE, (QHU3HUYECKHE
U XWMHUYECKHE CBOWCTBa (peaknWu C aKTUBHBIMH METAJUIAMH, TaJlOT€HOBOJIOPOJaMH, TOpPEHUE),
npuMeHeHue. BogopoaHsle CBsI3M MeXAy MOJeKyJamMHu crnupToB. [leiicTBue MeTaHona M 3TaHOJAa Ha
OpraHM3M YelloBeKa.

MHOroaTomMHble  COUPTHL.  OTWIEGHIJIMKOJAb M TJHLEPUH:  CTpOCHUE,  (HU3HUECKHE
U XUMHYECKHE CBOHCTBa (B3aMMOJEHCTBHE CO MIEIOYHBIMA METa/NIaMU, Ka4eCTBEHHAs peakius Ha
MHOI'OAaTOMHBIC CHI/IpTBI). ﬂeﬁCTBHe Ha OpraHu3M 4€JIOBCKA. HpI/IMeHeHI/Ie TJIMOeprHa U OTUJIICHTJIMKOJIA.

®deHon: CTpOCHHE MOJIEKYNbI, (U3NYECKUe W XUMHYECKHE CBOMCTBA. TOKCHYHOCTH (eHOoIa.
[Ipumenenue genona.

ANbaerusibl u kemonwl. DopManbaeri, aneTanbleru; CTpoeHue, GU3NIECKUE U XUMHUECKUE
CBOMCTBaA (peaKHI/II/I OKHCJICHHUA 1 BOCCTAHOBJICHUS, KAUCCTBCHHBIC peaKHI/II/I), MMOJIY4YCHUEC U ITPUMCHCHUC.

Alx;en/lOH.' cmpoeHrue, (Z)MS’MU@CKM@ u XumudeckKue ceoticmea (peam/;uu OKUCJIeHUA
U 80CCIMAHOBIIEHUs), NOJyYeHUe U NPUMEHeHUe.

OnHOOCHOBHBIE TIpeJieNibHBIE KapOOHOBBIE KHCIOTH. MypaBbuHAasi W YKCYCHas KHCIIOTHI:
CTpoeHue, (U3MYECKMe W XUMHYECKHE CBOWCTBa (CBOMCTBaA, OOLIMe sl Kiacca KHCIOT, PeaKIus
srepuduKanum), nMosydeHne U npuMeHeHre. CTeapruHoBas M OJIEMHOBAsl KHUCIOTHI KaK MPEJCTaBUTEIH
BBICHINX Kap6OHOBI)IX KHCJIOT. MBIIa KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOROIIICC HeﬁCTBHe.

CroxHbIe dQUPBI KaK TPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MIponu3 cloKHbIX 3QupoB. JKupsl.
I'uaponus sxxupos. [Ipumenenue xupoB. buonornyeckas poib >KUPOB.

VYrneBoapl: coctas, kiaccuuKaIys yriieBoJIoB (MOHO-, M- U ToJrcaxapusl). [moko3a —
MPOCTEHIINH MOHOCAXapH: OCOOCHHOCTH CTPOCHHUS MOJICKYJIbI, PU3NUECKHE
¥ XMMHYECKHEe CBOHCTBa (B3auMoeicTBre ¢ ruapokcugoM meau(ll), okucnenne aMMuadHbIM pacTBOPOM



okcumaa cepebpa(l), BoccTaHOBICHHE, OPOKEHHUE [IFOKO3bI), HAX0XKICHUE B IIPUPOJIE, IPUMEHEHHE,
ouosornueckas poyib. @orocuuTe3. PPyKTO3a KaK U30MEP TIFOKO3HIL.

Caxapoza — npedcmasumenv — OUCaAxapuoos,  cUOPOU3,  HAXOJNCOEHUEe 6  Npupooe
U npumeHeHue.
Kpaxman w  memwmonoda  Kak — mpupomdbie  monmMmepbl. CTpoeHHe — Kpaxmana

U 1eIToo3bl. du3udeckne M XMMUYECKHe CBOWCTBA KpaxMmana (THAPOJN3, KaueCTBEHHAs peakius C
HOJIOM).

DKCIepIMeHTaIbHBIE METOIBI H3YUeHHS BEIIECTB M UX MPEBPAIICHHIA: TPOBEeHNE, HAOII0AeHEe
M OIMCaHWe EMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CIHUPTOB, KAYECTBEHHBIE PEAKIUH OJHOATOMHBIX
crupToB (oKuciIeHue 3Tanona okcuaoM menu(1l)), MHOroaToMHBIX CITUPTOB (B3aMMOJICHCTBHE TIIMIICPUHA
¢ runpokcunom menu(Il)), ampaerngoB (OKUCIIEHHME aMMHAa4YHBIM PAacTBOpoM okcuja cepedpa(l) u
ruapokcumoM Menu(ll), B3anmMozaeicTBHE KpaxMmajga ¢ HOIOM), NPOBEACHHE MPAKTHICCKOW pPabOTHI:
CBOMCTBA PacTBOPa YKCYCHOM KHCIIOTHI.

Pacuémmnute 3a0auu.

Brruncnennst mo ypaBHEHHIO XMMHYECKOW peakunu (Macchl, 00bEMa, KOIWYECTBA HCXOHOTO
BEIIeCTBA WJIM MPOAYKTa PEaKIHH 10 M3BECTHHIM Macce, 00bEMY, KOJIMYECTBY OIHOTO W3 HMCXOTHBIX
BEIICCTB WM MPOAYKTOB PEAKIIUH ).

A3omcodepocanjue opeanuyecKue cOeOUHeHus.

Amunsli. Memuiamun u aHUIUH: COCMA8, cmMpoeHue, Guzuueckue U Xumudeckue Ceoucmed
(eopenue, szaumodelicmsue ¢ 000U U KUCTOMAMUL).

AMUHOKHUCIIOTHI KaK am(poTepHbIe OpraHUYECKHE COCTUHCHHSI. dusnueckue
U XMMHYECKHE CBOMCTBa aMHHOKHUCIOT (Ha MpuMepe TIMinHa). bronornueckoe 3HaueHHE aMUHOKHCIIOT.
IlenTuapl.

Benku kak nmpupoaHbIe BHICOKOMOJICKYJISIpHBIC coeuHeHUs. [IepBryHasi, BTOpUYHAsI U TPETUYHAS
CTpYKTypa OenkoB. XHMHYECKHE CBOICTBA OEIKOB: THAPOIU3, IEHATYpAllKs, KAaUeCTBEHHBIE PEaKI[UN Ha
Oenkm.

OKCIepUMEHTAIbHBIE METO/IbI M3YUYCHHS BEIIECTB U MX MPEBPALICHMIA: HAOIIOICHUE U OITUCAHUC
JICMOHCTPAIMOHHBIX OIBITOB: JACHATYpaIis OCIIKOB IPH HArpEBaHUU, IBETHBIC PEAKIIMU OCIIKOB.
Boicoxomonekynapnuie coeounenus.

OCHOBHBIC MTOHATHS XMMHH BEICOKOMOJICKYJIIPHBIX COCIUHEHHUIA: MOHOMED, TTOJTUMED,
CTPYKTYPHOE 3BEHO, CTEIICHb [TOJIMMEPHU3AIINU, CPEAHSS MOJICKYIIsipHas Macca. OCHOBHBIC METOIbI
CHHTE3a BHICOKOMOJICKYIISIPHBIX COSAMHEHUH — OTMMEPHU3aIisl U MOTUKOHICHCAIHSL.

Inacmmaccol (norusmusien, NOAUNPONULEH, NOJUBUHUIXIOPUO, noaucmupon). Hamypanvhouii u
CuHmemuyecKue Kayuyku (6ymaouenosbiil, X10ponpeHosslil U U30nperosslil). Boroxkua: namypanvhble
(x10n0K, wepcms, WENK), UCKYCCMBEHHbLE (AYemamHuoe 0I0KHO, BUCKO3A), CUHMemuyecKkue (KanpoH u
Jaecan,).

OKCIepUMEHTabHBIE METOJbl M3YYCHHS BCINECTB U HMX MPEBPAIICHUN: O3HAKOMJICHHE C
oOpasiamMmu NMPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KayuyKOB.

Me:xnpeaMeTHbie CBSI3H.

Peanuzanms MEKIIPEIMETHBIX CBsI3el pu HU3y4ECHUU OpraHu4ecKoin XUMHU
B 10 kjacce OCYIIECTBISETCS Yepe3 UCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U
TIOHATHH, SIBIITIOIIUXCS CUCTEMHBIMHU TSI OT/IEBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecrecTBEHHO-HAYYHBIE TOHSTH: SIBIIEHWE, HAy4YHBIA (haKT, TUNOTE3a, 3aKOH, TEOPHS,
aHaJM3, CHUHTE3, Kiaccu(UKalMs, MEPUOJAUYHOCTh, HAOJIIOJCHUE, W3MEPEHUE, OSKCIICPHUMEHT,
MOJICTIPOBaHHE.

®dusuka: MmaTepus, DHEPrusi, Macca, aroM, dSJEKTPOH, MOIIEKYJa, JHEPreTUYEeCKHl ypPOBEHbD,
BEIIECTBO, TEJIO, 00BhEM, arperaTHOE COCTOSHHME BEIIECTBA, (U3UYCCKUE BEIMYUHBI M CIUHUIBI HX
HU3MEPEHHSL.

buonorust: kierka, opraHusMm, Ouocdepa, OOMEH BelIECTB B OpraHu3me, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHBIE BelecTBa (OEIKH, YTIIeBOJIbL, )KUPbI, (HEPMEHTHI).

I'eorpadus: MuHEpasbl, FOPHBIC MTOPOIbI, MOJIE3HBIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHONOTHSA: TUIEBbIE TPOIYKTH, OCHOBHI PAIMOHAIBHOTO IIMTAaHUS, MOIOIINE CPEJCTBA,
JIEKapCTBEHHEIC u KOCMETHYECKUE Mperaparel, MaTepHUabl u3 HCKYCCTBEHHBIX
1 CUHTETHYECKHX BOJIOKOH.

11 knacc
Obwaa u neopzanuuecKkan Xumusi.

(Kypcuéom B TEKCTE BBIIETEHB 3JEMEHTHI COJEp)KaHUsl ydeOHOro MmaTepuaia, KOTOphIe
M3y4aloTCs B 03HAKOMHUTEJIBLHOM IUIAHE W HE BKJIIOYAIOTCS B COCTAB MPEAMETHBIX PE3y/IbTaTOB OCBOCHHUS
OOII COO na 6a30BOM ypOBHE).



Teopemuueckue 0CHOBbL XUMUU.

XUMUYECKHiA 2IeMeHT. AToM. SIapo aToma, H30TOIIbl. DJICKTPOHHAsE 000JI04Ka. DHEPreTHIESCKUE
YPOBHH, TTOyPOBHH. ATOMHBIE OpOUTaIy, s-, P-, d- ameMeHTsl. OCOOEHHOCTH pacIpeeICHUsS
3JIEKTPOHOB IO OPOUTAJISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS
KOH(UTYpaIns aTOMOB.

ITepuonnueckuii 3axoH u Ilepuoandeckas cuctema xumuueckux anemenToB J[.M. Menpeneena.
Cas3p nepuoinyeckoro 3akona u Ilepuoanueckoii cuctemsl xumudeckux snemenToB .M. Menneneesa ¢
COBPEMEHHO! TEOPHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XUMHUYECKIX IIIEMEHTOB
1 00pa3yeMBbIX IMH MTPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIIIaM U IeprojaM. 3HadeHHe TePHOIINIECKOTO
3aKOHa B Pa3BUTHUU HAYKH.

Crpoenue BelecTBa. XUMUUECKas CBA3b. BUbI XMMHUECKOM CBA3M (KOBaJIEHTHAs HEMOJIpHAS U
MOJISIpHAS, MOHHAS, METaJUTIecKast). MexaHu3Mbl 00pa30BaHUs KOBAIEHTHOW XUMUYECKON CBSI3U
(0OMeHHBIN U JOHOPHO-aKUENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTh. DNeKTpOOTPULATEILHOCTb.
Crenens okuciaeHus. VIOHbI: KAaTHOHBI M AHUOHBI.

BemectBa MOJEKyISpPHOTO W HEMOJEKYJSIPHOTO CTPOCHHSA. 3aKOH IIOCTOSHCTBA COCTaBa
BEILECTBA. Turmel KPUCTaJUIMYECKHUX PEIETOK. 3aBUCHMOCTD CBONCTBa BEILECTB
OT TUIa KPUCTAIIIMYECKOHN PEeIETKY.

IlonsiTue o nucnepcHBIX cucTteMax. VICTHHHBIE M KOJUIOMAHBIE PAacTBOphl. MaccoBas J0Jist
BEILECTBA B PaCTBOPE.

Knaccudukanms HeopraHMuecKHMX coequHeHHH. HoMeHKiaTypa HEOpraHMYeCKHX BEIEeCTB.
I'enerudeckast cBA3b HEOPraHUYECKUX BEUIECTB, MPUHAAIEKAIIUX K Pa3IMYHBIM KaccaM.

Xumudeckass peakmua. Kiaccmpukamms XUMHYECKHX  peakiuii B~ HEOPraHHMYECKOU
W OpraHn4eckod  XHMMHH. 3aKOH  COXpaHEHHUS  MacCchl  BEIIECTB, 3aKOH  COXpaHEHUs
Y TIpeBpaIlleHuUs] SHEPTUH PU XUMUUECKHUX peaKIusiX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pasiudHbBIX QakTopoB. OOpaTHMble peaxIui.
Xumuueckoe paBHoBecHe. DakKTOpbI, BIUAIOIIAE HA COCTOSHUE XUMHUYECKOro paBHOBecus. IIpuHiun
Jle Hlarense.

Onektponutuueckas pucconuanys. CUIbHbIE U clladble dIIeKTpoauThl. Cpesia BOAHBIX paCTBOPOB
BEIIECTB: KHCIas, HeUTpabHasl, menouHas. [lonamue o 6o0opoonom noxkazamene (pH) pacmeopa.
Peakun nonHoro ooMeHa. 1 4opoau3 Heopeanuieckux u OpeaHuieckux aeujecms.

OKHCIUTETHHO-BOCCTAHOBUTENbHBIE peakuuu. [lowamue 06 21ekmponuze pacniagos u
pacmeopog coneu. [Ipumenenue anekmponusa.

DKCIIepUMEHTaIbHBIE METOIbI H3YUCHHS BEIIECTB U MX MPEBPAIleHUH: TEMOHCTpAIHs TabIUI]
«ITepuoguueckas cuctemMa XUMHUYECKHUX IeMeHTOB JI.11. MeHeneeBay, n3y4eHre MOJENEH
KPUCTAIUTMYECKUX PEIETOK, HAOIIOCHIE U OMTMCaHKEe JeMOHCTPAIMOHHBIX M TaO0paTOPHBIX OIMBITOB
(pazmoskeHue mepoKcHIa BOJOPO/Ia B MPUCYTCTBUH KaTaanu3aTopa, ONpeaeieHre CpeIibl paCTBOPOB
BEIIECTB C TIOMOIIBI0 YHUBEPCAIBHOTO MHINKATOPa, PEaKI[Mi HOHHOTO OOMeHa), MPOBEIEHUE
MPaKTUIECKOU padoThl «BiHsHue pa3invHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKON PEaKIM.

Pacuémmnwie 3a0auu.

Pacuérel 10 ypaBHEHMSIM XMUMHUYECKUX PEAKLUH, B TOM YHCIE TEPMOXMMHUYECKUE PACUETHI,
pacyéThl C MCIONb30BaHNEM TTOHATHS «MaccoBas A0S BEIECTBAY.

Pazoen 2. Heopeanuueckasa xumus.

Hewmeramnsl. [lonoxxenne HemeramioB B [lepuonnyeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa 1 0coOOEHHOCTH CTpOeHHsI aToOMOB. dr3ndeckne cBOMCTBa HEMETAIUIOB. AJIOTPOTIHS
HEMETAJUIOB (Ha MpUMepe KUCIopoia, cepsl, pochopa u yriepoza).

XVMUYECKHe CBOMCTBA BAKHEUIITNX HEMETAIUIOB (TaJIOTEHOB, CEpHI, a30Ta, (hocdopa, yriepoaa u
KPEMHHUS) U UX COEIMHEHUH (OKCHIOB, KHCIOPOACOAEPKAIINX KUCIOT, BOAOPOIHBIX COETUHEHHIH).

IIpuMmeHeHre BaXXHEHTITMX HEMETAIIIIOB U UX COCJIMHEHU.

Mertamnsl.  Ilonoxenne MertannoB B Ilepmoaudeckod cucTeMe XMMHYECKHX 3JIEMEHTOB
J.U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS JJIEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OOrue
¢dusnyeckue cBoiicTBa MeTaiyioB. CIjIaBbl METAILIOB. DJIEKTPOXUMHUUCCKUN PSIT HAMPSIKSHUH METAJIIOB.

XuMHUYeCKUe CBOMCTBA BXHEWIINX METAUIOB (HATPWH, KalUi, KaJbIMid, MarHUM, aJlFOMHHUH,
IIUHK, XPOM, JKeJIe30, MeJIb) U UX COCTUHEHUI.

OO6mme crmocoObl moydeHust MeTauioB. Memannypeus. Kopposus memannos. Cnocobwt 3aujumaol
om KOppo3uu. B TOM duciie B yacT: [IpuMeHeHrne MeTaluioB B OBITY U TEXHHUKE.

OKClepUMEHTaIbHBIE METOJIbl M3yYEHHUs BELIECTB U MX INPEBPALICHHUI: M3y4EeHHE KOJUIEKIIMU
«MeTannel U CIUIaBbDY, OOPa3IOB HEMETAJIOB, PEIIeHHE SKCIEPUMEHTAIBHBIX 3a/a4, HaONI0JIeHHuEe U
ONHCaHWE JEMOHCTPAIMOHHBIX M JaOOpaTOPHBIX OIBITOB (B3aWMOJAEWUCTBHE THAPOKCHIA ATIOMUHHUS C
pacTBOpaMH KUCJIOT U LIeJI0YeH, KaUeCTBEHHBIC PeaKMy Ha KATHOHBI METAIJIOB).



Pacuémnwie 3a0auu.

Pacuérer Macchl BemecTBa UM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE WIIH
00BEMY OZHOTO M3 YYaCTBYIOIINX B PEAKIIMU BEIIECTB, PaCYEThl Macchl (00bEMa, KOIMIECTBA BEIIECTBA)
MPOAYKTOB PEAKIINH, €CTIH OJHO M3 BEIIECTB NMEET IPUMECH.

Xumusa u scu3ns.

Pois xumum B 00ecTICdeHHN SKOJIOTHIECKOM, SHEPreTHICCKOM U MUIIEBOH 0€301MacHOCTH,
pa3BUTUN MeTUIMHEL. [[0HsITHE 0 HAyYHBIX METOAAX MTO3HAHUS BEIIECTB i XUMHIUECKUX PEAKITHIA.

[IpencraBnenus o0 OOIMMX HAYYHBIX MPHHIMIAX MPOMBIIUICHHOTO TMOJYYCHHS Ba)XHEHIINX
BEILIECTB.

UemoBeKk B MHpPE BEMIECTB ¥ MAaTepUaOB: BaKHEWIIME CTPOWTEIBbHBIE MaTepHalbl,
KOHCTPYKITHOHHBIC =~ MaTepHalibl, KpacKd, CTEKJIO, KepaMuKa, MaTepuaibl IS  3JICKTPOHUKH,
HaHOMaTepHalbl, OPraHUICCKUE U MUHEPAILHBIC YI00PCHHUS.

XuMUS ¥ 3I0pOBbE YeI0BEKa: MPABIJIa MCIIOIB30BaHNUS JIEKAPCTBEHHBIX MTPETIapaToB, MpaBuia
0e301MacHOT0 UCITOB30BAHMS ITPETIapaToB OBITOBOM XUMHUH B ITOBCETHEBHON KU3HU.

Mescnpeomemmunie ceasu.

Peanm3aris MeXnpeMeTHBIX CBSI3eH TIpY N3ydeHNH 001el 1 HeoOpraHndecKo XuMuu B 11
KJIaCCe OCYIIECTBISIETCS Yepe3 NCIIOMB30BaHIe KaK OOINX €CTECTBEHHO-HAYYHBIX TIOHSATHIH, TaK U
HOHﬂTHﬁ, SBIAIOMNUXCSA CUCTEMHBIMU JIA OTACIIBHBIX NMPEAMETOB €CCTCCTBECHHO-HAYUYHOI'O IHUKJIA.

OOmue eCTEeCTBCHHO-HAyUHbIC TOHSATHUS: HAy4YHBIH (haKT, THIOTE3a, 3aKOH, TEOpHs, aHaJM3,
CUHTe3, Kiaccuukanms, MepHOANYHOCTh, HAOIIOZCHHWE, SKCIIEPUMEHT, MOJIENMPOBaHUE, MU3MEPEHUE,
SIBJICHHE.

®dusuka: Marepus, SHEPTHsi, Macca, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, H3O0TOI,
PaMOaKTUBHOCTh, MOJIEKYJIa, PHEPTeTUIECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSTHHE
BellecTBa, GU3NIECKUE BETMIMHBI U €IMHUIBI UX U3MEPEHHS, CKOPOCTD.

Buonorust: kieTka, opraHu3M, 3KOCUCTeMa, Onocdepa, MaKpO- U MUKPOIJIEMEHThI, BUTAMHHBI,
00OMEH BEIECTB B OpraHu3Me.

I'eorpadus: MuHEpabl, TOPHBIE TIOPOABI, TOJIE3HBIE HCKOMIAEMbIE, TOTUIUBO, PECYPCHI.

Texnonorusa: xumudeckas IMPOMBIIIJICHHOCTD, MCTAJUIYPIrus, IPOU3BOACTBO CTPOUTCIIbHBIX
MaTepPUaJIOB, CEJILCKOXO3HCTBEHHOE MPOU3BOJICTBO, MTUILEBAs IPOMBIIUICHHOCTD, (hapMalieBTHYECKas
MIPOMBIIIUIEHHOCTD, TIPOU3BOJICTBO KOCMETHYECKUX MPETapaToB, MPONU3BOICTBO KOHCTPYKIIMOHHBIX
MaTepuasoB, JIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.

IInanupyemsbie pe3yJbTaTbl 0OCBOCHUSI IPOrPaAMMBI 110 XUMHUH
HA YPOBHe cpeIHero o01ero o0pa3oBaHusi.

B cOOTBETCTBUU C CUCTEMHO-AESTEIBHOCTHBIM ITOAX0A0M B CTPYKTYPE JINYHOCTHBIX PE3YJIbTaTOB
OCBOEHHS TpeMeTa «XUMHUsD» Ha YPOBHE CpeTHEro o0Iero o0pa3oBaHus BbIAEIEHBI CISAYIONIHE
COCTaBIISIOIINE:

OCO3HaHHE OOYYAIONIMMHUCS POCCHHCKOW TPaXKJAHCKOW HJISHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIN4YME MOTHBALUK K 00yUYEHHIO;

LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEKIEHMI JIMYHOCTH Ha OCHOBE KIIIOYEBBIX
[EHHOCTEH U UCTOPUYECKUX TPAJUIHHA 0a30BON HAYKU XUMHUU;

TOTOBHOCTE M CIOCOOHOCTH OOYYalOLIMXCSl PYKOBOACTBOBATHCS B CBOEH JEATEIBHOCTU
LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMH, IPUCYIIUMH LEJIOCTHONW CHCTEME XUMHUYECKOI0 00pa30BaHus;

HAJINYME TIPABOCO3HAHMS JKOJOTHYECKOW KYyJIbTYphl M  CIIOCOOHOCTH CTaBHTh  LIENH
Y CTPOWTD KU3HEHHBIE TJIaHbI.

JInuHOCTHBIE Pe3yNbTaThl OCBOSHHS NpeaMeTa « XUMUS» TOCTUTAIOTCS B €AMHCTBE y4eOHOU
BOCTIMTATENBHOM JIEATEIbHOCTH B COOTBETCTBUN C TYMaHUCTHUECKUMH, COITMOKYIbTYPHBIMH, TYXOBHO-
HPAaBCTBEHHBIMH [IEHHOCTSIMH H HUEaIaMl POCCUHCKOTO TPayKTaHCKOTO 00IIIeCTBa, IPHUHSITHIMH B
o011ecTBe HOpMaMH | MIPaBUIIaMH MOBEIEHHS, CIIOCOOCTBYIOLIMMY IPOLIECCAM CaAMOIIO3HAHNS,
CaMOPa3BUTHS ¥ HPABCTBEHHOT'O CTAHOBJICHUS IMUHOCTH 00yYaroImuXcsl.

JInuHoCTHBIE pe3yabTaThl OCBOCHHS TpeaMeTa «XUMHS» OTPAKAIT CHOPMHPOBAHHOCTD
OTIbITa TTO3HABATENFHOW W MPAKTUYECKOW AEATENHHOCTH OOYYaIOUIMXCS MO pealu3ald MPHUHATHIX B
o011ecTBe LEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpakIaHCKOro BOCIUTAHUS:

0CO3HaHUs 00YYaIONIMMUCS CBOMX KOHCTHTYIIMOHHBIX IIPAB U 0053aHHOCTEH, YBOKEHHS K 3aKOHY
Y TIPaBOMOPSIKY;



[PEICTAaBICHUSI O COLMAIBHBIX HOPMax U IPaBWIAX MEXIMYHOCTHBIX OTHOILEHUH
B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH MAEATENFHOCTH MPH CO3JaHUU Y4YEOHBIX IPOEKTOB,
peleHny Y4eOHbBIX U MMO3HABATEeNbHBIX 331a4, BHIMOTHEHNH XUMHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTbl APYTHX IPHU
aHaJIN3€ Pa3IUIHbIX BUIOB y4eOHON NEATENbHOCTH;

2) IaTPUOTHYECKOT0 BOCITUTAHMSI:

LIEHHOCTHOT'O OTHOLICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIHIO OT€YECTBCHHON XUMUH;

YBaKEHHsI K IIpOLiecCy TBOPYECTBA B O0JIACTH TEOPHM M NMPAKTHYECKOI'O NMPUMEHEHHS XHMUH,
OCO3HAHUS TOTO, YTO JOCTHXKEHHUS] HAayKH €CTh PE3yNbTaT UINTENbHBIX HaOMIOJEeHUH, KPOMOTIUBBIX
9KCHEPUMEHTAIBHBIX TTOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MPAKTHKOB;

HMHTEpeca U IO3HABaTEJIbHBIX MOTHUBOB B IIOJYYEHHUHU U IOCIEAYIOIIEM aHajau3e WHPOopMauuu o
MEePEAOBBIX JOCTIKEHHUSIX COBPEMEHHON O0TeUeCTBEHHON XIUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPaBCTBEHHOT'O CO3HAHUSL, STUIECKOI'O IOBEICHHUS;

CIIOCOOHOCTH  OLEHMBAaThb  CUTyallMM,  CBSI3aHHbIE C  XUMHYECKMMH  SIBJICHHSAMH,
Y IPUHAMATh OCO3HAHHBIE PEIICHHsI, OPHEHTHPYSCH Ha MOPaJbHO-HPAaBCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBaThb CBOE TMOBEIEHME W IIOCTYNKHM CBOMX TOBapuIled C MO3UIMH
HPaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHME TOCIEACTBUH 3TUX MOCTYIIKOB;

4) ¢popMHpPOBaHNS KYJIbTYPbI 310POBbSI:

MOHWMaHUsl [EHHOCTEH 340poBOro MW Oe3omacHOro oOpa3a KH3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DPU3UUECKOMY U IICUXHYECKOMY 370POBbIO;

cOOJTIOICHNS TIPAaBUIT 0E30MACHOTO O0paIlleHHsI C BEIECTBAMH B OBITY, IOBCETHEBHOM JKU3HU U B
TPYIOBOH IEATEIBHOCTH;

MMOHUMAaHUS LIEHHOCTH MPaBU UHIUBHIYaIbHOTO M KOJUIEKTUBHOIO O€30IIaCHOTO MOBEACHUS B
CUTYyalUsX, yTPOKAIOIIUX 30POBBIO M KHU3HHU JIIOJCH;

OCO3HAHUSl TOCIEACTBUH M HEMPUATHS BpPEAHBIX NPUBBIYCK (YIOTPEOJCHUS AJIKOTOJIS,
HapKOTUKOB, KYPEHHS);

5) Tpy10BOro BOCIUTAHUSA:

KOMMYHHKATHUBHOH  KOMIIETEHTHOCTH B Y4eOHO-UCCIEOBATEIbCKOH  JEATEIbHOCTH,
0O0IIECTBEHHO TMOJIE3HOM, TBOPUECKOW U JPYTUX BUIAX ACATEILHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YaCTHE B PEIICHUH NMPAKTHUYECKUX 3a/1a4 COLIMATbHOM HANPaBIEHHOCTH
(B paMKax cBOero kiacca, mKoJbl);

WHTEpeca K MPaKTHYECKOMY H3Y4YeHHUI0 podeccrii pa3TuyHOro poJia,B TOM YHCIIE Ha OCHOBE
NPUMEHEHUS IPEIMETHBIX 3HaHUH 110 XUMUH;

YBaKEHUS K TPYLY, JIIOJSIM TPpyZAa U pe3yibTaTaM TPyIOBOH AesTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHIYaJbHOH TpaeKkTOpuH oOpa3oBaHHsA, OyaylieH
npodeccu M pealn3alii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XUMHHU, MHTEPECOB M MOTpeOHOCTEH 00111ecTBa;

6) 9K0JIOrHYecKOro BOCIIUTAHMSI:

9KOJIOTHYECKH 11eTIeCO00pa3HOro OTHOIICHHUS K MPUPOJIE, KAK UCTOUYHHUKY CYIIECTBOBAHUS YKH3HU
Ha 3emie;

MOHUMAaHUS TJ00aJBbHOTO XapakTepa 9SKOJIOTMYECKUX MNpoOJIeM, BIMSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MPUPOJHON U COLIMAIBHOMN CpeJibl;

OCO3HAHUSI HEOOXOAMMOCTH MWCIOJb30BAHUS MOCTIDKEHHH XHMHUHM JUIl DEILICHUS BOIPOCOB
PanroOHAIBHOTO MPUPOIOTIONIE30BAHNS;

AKTHBHOTO HENPUSATUS JEHCTBUM, PUHOCSIIUX BPEJ OKPYXKAIOIIEH NPUPOAHON Cpele, yMEHUs
NPOTHO3MPOBATh HEOJIATONPUITHBIE JKOJOTMYECKHE TIOCIEJCTBUS TPEANPUHUMACMBIX JIeHCTBUHA U
NpeoTBpaIIaTh UX;

HAJINYHS Pa3BUTOTO 3KOJIOTUYECKOTO MBIIIICHHUS, SKOJIOTHIECKON KYIbTYPhI, OIBITa
JeSITeTbHOCTH SKOJIOTUYECKOW HANPaBICHHOCTH, YMEHUS! PYKOBOJICTBOBAThCS IMH B TI03HABATEIBHOM,
KOMMYHHKAaTUBHOH M COLMATLHOM MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO MPOTHBOCTOSATH
uzaeosoruu xemodooduu;

7) IEHHOCTH HAYYHOT'0 TO3HAHHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HayKd 1 0OIIeCTBEHHOW NMPaKTHKH;

MMOHUMAaHUS CIIeUPUKA XUMUH KaK HAyKH, OCO3HaHUsI € poii B (POPMHPOBAHUH PAITUOHAIEHOTO
HAYYHOTO MBIIICHHS, CO3JIaHUH [IEJIOCTHOT'O TPE/ICTABICHHS 00 OKPYKAIOIIeM MHUpPE KaK O €JJMHCTBE



TIPUPOJIBI U YEJIOBEKA, B IO3HAHWHU MPUPOIHBIX 3aKOHOMEPHOCTEH M PeIIeHUH MPOOIIeM COXpaHEHUs
MIPUPOTHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0COOO0H 3HAUMMOCTH XUMHUH JIJISl COBPEMEHHOU IUBUITH3AIIHH;
B e€ ryMaHHUCTUYECKOHN HAMPABJICHHOCTH U BAKHOW POJIH B CO3aHUM HOBOM 0a3bl MaTepHaIbHON
KYJNBTYPBbI, pEIIEHUH TJI00aTBHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHS Y€JI0BEUECTBA — CHIPHEBOH,
SHEPreTHYECKON, TTHIIEBOH U IKOJIOTHIECKOH 0€30MaCHOCTH, B Pa3BUTHH MEIUIIMHEL, 00eCTIedeHuH
YCIIOBUH YCIECITHOTO TPYAa U SKOJIOTHYECKH KOM(DOPTHOMN KM3HH KKJIOTO WieHa 00IIEeCTBa;

€CTeCTBEHHO-HAYYHOU TPAMOTHOCTH: TIOHUMAaHUS CYIIIHOCTH METOJIOB ITO3HAHIIS, UCTIOIB3yEeMbIX
B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOIB30BaTh ITOTydaeMble 3HAHUS /ISl aHATTN3a U 00BSICHEHUS
SIBIICHUI OKPYXKAIOIIET0 MUPA U TIPOUCXOJISAIINX B HEM U3MEHEHUM, YMEHUS JIeJIaTh 000CHOBAaHHBIC
3aKJIFOUEHUS Ha OCHOBE HAYYHBIX ()aKTOB M UMEIOIIMXCS NaHHBIX C HETBIO MOJYYCHUS JTOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HWCIOJIb30BaTh XUMHUYECKHUE 3HAHUS JJIs PEUICHHS Mpo0JieM B
PCATbHBIX )KU3HCHHBIX CUTYAIIUSX;

WHTepeca K TIO3HAHUIO U MCCIeI0BATELCKON eI TeTFHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa3oBaHHIO MW CaMOOOpa30BaHHUIO,
K aKTUBHOMY TIOJTYYCHHIO HOBBIX 3HAHU 110 XUMUH B COOTBETCTBHHU C )KHU3HCHHBIMU ITOTPEOHOCTIMU;

HWHTepeca K 0COOEHHOCTSM TPy/la B pa3UIHbIX cepax nmpodeccnoHaIbHON AeITeTbHOCTH.
MeTtanpeaMeTHbI€e pe3yJbTaThl OCBOCHUS Y4eOHOTO MpenMeTa « XUMIs) Ha yPOBHE CPEIHETO 00IIero
00pa3oBaHMs BKIIIOYAIOT:

3HaYUMBIC 7151 HOPMUPOBAHUST MUPOBO33PEHUS 00yUaIOMIUXCA MEKAUCIUILIHHAPHBIC
(MexTIpenMeTHBIE) O0IIEHAYTHBIE TIOHATHS, OTPAXKAIOIIHE IIETIOCTHOCTh HAYYHOH KapTHHBI MUpPa U
CHCHI/I(I)I/IKy MCTOJOB IMO3HAHU, UCTIOJIB3YEMbBIX B €CTCCTBCHHBIX HayKax (MaTepl/Iﬂ, BCUICCTBO, DOHEPTI U,
SIBIICHUE, MTPOIIECC, CUCTEMA, HAYYHBIN (PaKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUSI,
WCCIIeIOBaHNE, HAOMIOICHNE, N3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIE YIeOHBIC JeUCTBUS (TI03HABATENbHBIE, KOMMYHUKATUBHBIC, PETYIISTUBHEIE),
obecneunBaronye GopmMupoBaHue GyHKIIMOHAIBHON IPAMOTHOCTH U COLIUATIBHON KOMITCTEHITHH
00yJaronuxcs;

CIIOCOOHOCTH 00YYAOINXCS UCTIONB30BATh OCBOSHHBIC MEXKTUCITUILTHHAPHBIC,
MHUPOBO33pEHUYECKIE 3HAHHS U YHUBEPCaIbHbIE yueOHbIE IEHCTBUS B TO3HABATEILHON
Y COLMAIIBHOW MPAKTHUKE.

MeranpeaMeTHbIE Pe3yIbTaThl OTPAXKAIOT OBIAJCHUE YHUBEPCATbHBIMU YYEOHBIMU TIO3HABATEIHHBIMH,
KOMMYHUKATUBHBIMH U PETYJISITHBHBIMH JIEHCTBUSIML.
OByajeHue YHUBEPCAILHBIMHU Y4eOHBIMH MO3HABATEILHBIMY TEHCTBUSIMH:

1) 6a3oBble JJOrMUYecKUe JeiicTBUA:

CaMOCTOSITETHHO (hOPMYITUPOBATh U aKTYaJIM3UPOBAThH MPOOIEMY, BCECTOPOHHE €€
paccMmaTpuBaTh;

OMPEACIIATh eI JISATSIILHOCTH, 3a/1aBas apaMeTpbl ¥ KPUTEPUU UX JOCTHXKEHHUS,, COOTHOCHUTD
PE3yIBTaTHI ICATEINHHOCTH C TIOCTABICHHBIMH EJSIMU;

HCIIOJIb30BaTh IpU OCBOCHUU 3HAaHUH HpI/IéMBI JJOTMYECKOI'0 MBIIIJICHHUSA — BbIACIATH
XapaKTCPHBIC MMPU3HAKU MOHATHI 1 YCTaHaBJIUBATh UX B3aMMOCBA3b, UCIIOJIB30BaTh COOTBECTCTBYIOIHC
TIOHATHS JJ1s1 OOBSICHEHUS OTJENbHBIX ()aKTOB U SBJICHUI;

BEIOMpATh OCHOBAHUS M KPUTEPUU JIIS KiTacCU(DUKAIINN BEIIECTB M XUMHUYECKUX PEaKITuii;

YCTaHaBJIMBATh MPUINHHO-CJICACTBCHHBIC CBA3HU MCKAY U3YHYACMBIMU SABJICHUSAMU,

CTPOUTH JIOTHUECKHE pacCyXIeHus (MHAYKTUBHBIEC, NETyKTHBHBIE, M0 AHAJIOTWHW), BBHISBIATH
3aKOHOMEPHOCTA W TIPOTHBOPEUHS B PACCMAaTPUBAEMBIX SBIEHHUSAX, (OPMYITHUPOBATH BBIBOJBI U
3aKJIIOUEHUS;

MIPUMEHATH B IIPOLECCCE MMO3HAHNA, UCITIOJIB3YEMBIC B XUMUH CUMBOJIMYCCKHUE (3HaKOBBIe) MOACIIH,
MPeoOpa30BLIBATE MOJIEIIBHEIC MPEICTABICHUS — XUMHUECKUAN 3HAK (CHMBOJ) DIIEMEHTA, XHUMUYECKas
dbopmyJia, ypaBHEHHE XUMUYECKON PEaKIIMH -IIPHU PEIICHUH YUeOHBIX MTO3HABATEIbHBIX U MPAKTUUYECKUX
3aaa4, IpUMECHATh Ha3BaHHBIC MOACJIbHBIC IIPEACTABICHUA JId BBIABICHUA XapaKTCPHBIX ITPU3HAKOB
M3yYaeMbIX BEIIECTB U XUMHUYECKHUX PEaKInH.

2) 6a30Bble HCCIE0BATENLCKHE ICHCTBUA:

BJIaACTh OCHOBAMU METOAOB HAYYHOI'O IMTO3HAHUA BEIIECTB U XUMUYCCKUX peaKquI;

dopMmynupoBaTh 1€MW 33Ja4d  WCCIICJOBAHMS,  HWCIOJNB30BaTh  IOCTABJICHHBIE
U CaMOCTOSTENLHO  CPOPMYJIMPOBAHHBIE  BONPOCH B  KayecTBE HMHCTPYMEHTAa  TIO3HaHUS
1 OCHOBBI IJIs1 (1)OpMI/IpOBaHI/I5[ THUIIOTE3BI 11O MIPOBEPKE NMPAaBUIIBHOCTHU BBICKA3bIBAEMBIX Cy)K)IeHPIfI;

BJIaACTH HaBbIKaMH CaMOCTOATECIIBHOI'O IIJIAaHUPOBAHUA u IIPOBCACHUA YUCHUYCCKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHWS HAONIOAATh 3a XOJIOM IPOLECCa, CaMOCTOSTEIHHO



MPOTHO3MPOBATH €r0 PE3yNbTaT, POPMYITHUPOBATHL O0OOIICHUS M BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH
PE3YBTATOB UCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIN OTUYET O MPOJICITAHHON padoTe;

MPHOOpETaTh OMBIT YYCHHUYECKOW HCCIICIOBATEIBCKOW U MPOCKTHON JNEATEIBHOCTH, TIPOSBIISITH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY TIOMCKY METOJOB PEIICHUsS IPAKTHYCCKUX 3ajad,
MIPUMEHEHUIO PAa3INIHBIX METOJOB MTO3HAHWSL.

3) pabora ¢ undopmaueii:

OPUEHTHPOBATHCS B Pa3IUYHBIX HMCTOYHHKAX HMH(OpManuu (HAy4HO-TIOMYJISpHAs JUTEepaTypa
XUMHYECKOTO COJepKaHMs, CIIPaBOYHBIE TTOcOOUs, pecypchl MHTepHeTa), aHaTHM3upOBaTh HH()OPMAIIHIO
pa3iIMYHBIX BHAOB M (OPM TPEACTABICHUSA, KPUTHUYECKA OIEHWBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYHUBOCTD;

(hopMyITMPOBATH 3alPOCHI M MPUMEHSITh PA3JTUYHBIC METOJIbI TIPH TIOUCKE U 0TOOpe HH(OpMAIUH,
HEOOXOIMMOH /IJIs1 BBITOTHEHMSI YI€OHBIX 3a/1a4 ONMPEIeIEHHOTO THIIA;

MPUOOpETaTh OMNBIT HUCIOJIB30BaHUS WH(GOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHA U
Pa3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITETIHHO BBIOMpaTh ONTUMAIBHYIO (OopMy TpeAcTaBileHuss HHPopManud (CXEMBI,
rpaduku, qrarpaMMel, TaOIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEIICTBA MPHU pa0d0OTE ¢ XUMHUYSCKON MHPOPMAITUCH:
MIPUMEHSATH MEXIIpeIMETHbIE ((pr3rUecKre U MaTeMaTHIeCKHe) 3HAKH U CUMBOJIBI, (POPMYIIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

KCIIOJIb30BaTh M MTPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEIICTBA HATJISTHOCTH.

OriaieHUe YHUBEPCAJIBLHBIMUA KOMMYHHKATHUBHBIMY JIEHCTBHSIMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKJaeMOW TEMBI B XOJI€ IUAJIOTa W/AH JUCKYCCHH,
BBICKA3bIBaTh UICH, (I)OpMYHI/IPOBaTL CBOMU MMPECAJIOKEHUA OTHOCUTECIIbHO BBIITIOJIHCHUSA Hpe}:[JIO)KeHHOI\/'I
3aJa4u;

BBICTYIIATh C MIPE3CHTAIlNEN PE3yIbTaTOB MO3HABATENFHON ACSITETFHOCTH, ITOTyIeHHBIX
CaMOCTOSITETTFHO WIJI COBMECTHO CO CBEPCTHHKAMH ITPH BHITIOTHEHUH XUMHUYIECKOTO IKCIIEPUMEHTA,
MPAKTHYECKOHN pabOThI MO UCCIICAOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, PealIU3allii YIeOHOro MPOeKTa
1 (hOpMYJTUPOBATH BHIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHBIX UCCICOBAHUN YTEM COTJIACOBAHUS TO3MIIUN
B X07Ie 00CyXIeH!s 1 0OMEHa MHEHUSIMHU.

OByajieHHe YHUBEPCAIBLHBIMHU PEryJIATUBHBIMU JeHCTBUSMM:

CaMOCTOSTENHHO IUIAHUPOBATh U OCYIIECTBISATH CBOIO TTO3HABATEIBHYIO ACSITEILHOCTD,
ompezensis e€ Ieu U 3a7a9d, KOHTPOJIMPOBATh U TI0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
MpeJIaraeMbli allTOPUTM JCWCTBUHN TPU BBIITOJIHEHUH YI€OHBIX U UCCIICOBATENBCKIX 3a/1a4, BHIOMPATh
Haubosee F3PPEKTUBHBIN CIIOCO0 UX PEHICHHUS ¢ YIETOM OJYyUYSHHSI HOBBIX 3HAHMI O BEIIECTBAX U
XUMHYECKUX PEaKIUIX;

OCYIIECTBIISTH CAMOKOHTPOJb CBOEH JIEATEIILHOCTA HAa OCHOBE CaMOaHAIN3a U CAMOOIICHKH.
IIpenMeTHBIE pe3yabTaThI:
10 knacc
[IpenmmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndecKas XUMUSD) OTPAKAIOT:

c(hOPMHUPOBAHHOCTh MPEACTABICHHUI 0 XUMHUUECKOM COCTABIIAIONICH €CTECTBEHHO-HAYYHOM
KapTHUHBI MUPA, POJIU XUMHUHU B ITIO3HAHUU SIBJICHUH IIPUPOJIBI,

B (hOpMUPOBaHWH MBIIIICHHS U KYJIBTYPHI JUYHOCTH, €€ (PyHKIIMOHATHHON TPAaMOTHOCTH, HEOOXOIUMOMN
JUTSI pEIIEHUs IPAKTUYECKUX 3a7a4 M SKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U
MIPUPOJIHON Cpefie;

BIIQ/ICHUE CHCTEMON XUMHUYECKUX 3HAHWH, KOTOpask BKIIOYAET:

OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYECKHWH SJIEMEHT, aToM, JJIEKTPOHHAs 000J0YKa aroma,
MOJIEKYJIa, BaJICHTHOCTb, 3JICKTPOOTPUIATEIBLHOCTh, XHMHYECKas CBs3b, CTPYKTypHas ¢opmyiia
(pa3BépHyTass W coOKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIH OOBEM, YTJIEpOMHBIH CKEJeT,
(yHKIMOHANBHAS TPYIIA, pajWKall, W30MEPHs, HW30Mephl, TOMOJIOTUYECKHA psj, TOMOJOTH,
YTIIEBOIOPOIBI, KUCIOPOI U a30TCOAEpKAlllie COCTUHEHHS, MOHOMEp, MOJMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHN);

TEOpUU ¥ 3aKOHBI (TeopHsl CTpOSHHs opraHmdeckux BemiecTB A.M. BytiepoBa, 3akoH
COXPaHEHUS MacChl BEIIECTB);

3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3BIK XUMHH,

MHPOBO33PCHYCCKNE 3HAHMA, JIC)KAIIUC B OCHOBE ITOHUMAaHUA MIPUIUHHOCTHU
Y CUCTEMHOCTH XMMUYECKHUX SBJICHUN, ()aKTOJIOTUIECKUE CBEICHUS O CBOMCTBAX, COCTABE, OTYYCHUH U
0€30MacHOM HCIIOJIL30BAHNN BaKHEHIIINX OpTraHUYCCKUX BECHICCTB B 6BITy u HpaKTH‘IeCKOﬁ ACATCIBbHOCTH
YEIIOBEKa;



c(OPMHPOBAHHOCTH YMEHHI BBISBIISITH XapaKTePHbIC MPU3HAKH IMOHITHH, yCTaHABIMBATH X
B3aMMOCBS3b, UCTIOIB30BATh COOTBETCTBYIOIIHE MMOHATHS IIPH OTIMCAHUU COCTaBa, CTPOCHIS U
MPEeBpAIICHUN OPTaHUYECKUX COCAMHCHUH;

c(OpPMHUPOBAHHOCTb YMEHHIA UCTIONIF30BATh XUMHUUECKYIO CUMBOJIUKY JUISI COCTAaBIICHHS
MOJIEKYJIAPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAEHHON) (POPMYIT OpraHMYECKUX BEIIECTB U
ypaBHEHUH XUMUYECKHUX PEaKINi, M3rOTABINBATH MOJEIH MOJIEKYJI OPTaHUIECKHUX BEIIECTB IS
WUTIOCTPALIMU UX XMMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHHUS;

c(hOpMUPOBAHHOCT, YMEHHH yCTaHaBIMBATh IPHHAICKHOCTh W3YUCHHBIX OPTaHMYECKUX
BEIIECTB [0 WX COCTaBY M CTPOCHUIO K OMPEAENEHHOMY KIacCy/TpymIe coeauHeHud (YyTiIeBOJOPOIEI,
KHCJIOPOJl U a30TCOACPKAIUe COSANHEHHS, BEICOKOMOJIEKYJIISIPHBIE COCIMHEHUS), AaBaTh UM Ha3BaHUS
o cuctemarndeckoir Homenknatype (IUPAC), a Takke NpUBOJAUTH TPUBUAIBHBIC HA3BAHUS OTJICIIBHBIX
OPTaHWYECKUX BEIIECTB (ITHIIEH, TPOMHJIEH, AaleTHJIeH, JTWICHININKOIb, TJHLIEPHH, (eHo,
dopmanbaeru, amneTalblerdl, MypaBbHHAs KUCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCIIOTA,
CTEapHHOBAsI KHCIIOTA, TII0K03a, PPYKTO3a, Kpaxmall, LeJII0NI03a, TIUIKH);

c(hOpMHUPOBAHHOCT, YMEHHS ONPENENATh BUABI XUMHYECKOH CBS3M B OPraHMYECKUX
COCTMHCHIX (OIMHAPHBIC U KPaTHBIC);

c(hOpPMUPOBAHHOCTh YMECHHS TPUMEHSTH TIOJIOKEHUS TCOPUH CTPOCHUS OPraHUYECKUX BEIICCTB
A.M. bytnepoBa st 0OBSICHEHUSI 3aBHCHMOCTH CBOMCTB BEIIECTB OT WX COCTaBa M CTPOEHUS; 3aKOH
COXPaHEHUS MacChl BEIIIECTB;

c(OpPMHPOBAaHHOCTh yMEHUH XapaKTepu30BaTh COCTaB, CTpOEHHE, ¢dusnueckue
U XUMHUYECKHE CBOMCTBA THUIHWYHBIX Hpe,ﬂCTaBI/ITeﬂeﬁ Pa3JIMYHBIX KJIACCOB OPTraHUYCCKHUX BCIICCTB
(MeTan, 3TaH, STWIIEH, MPONWIEH, aleTwuieH, OyramueH-1,3, merunOyramueH-1,3, OeH30i, METaHOI,
9TaHOJI, 3TUJICHIJINKOJIb, TJIMICPUH, q)eHOJ'I, afeTajabAacTrrul, MypaBbUHasd U YKCYCHasd KUCJIOThI, TJIFOKO34a,
Kpaxmaj, LEeJI0I03a, aMUHOYKCYCHasl KHCIIOTa), WIUTIOCTPUPOBATh T€HETUYECKYIO CBA3b MEXAY HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIINX XUMUIECKHUX PEAKIUil C NCTIONB30BAaHIEM CTPYKTYPHBIX (POpPMYIT;

c(hOpMHUPOBAHHOCTH, YMEHHUS XapaKTepHU30BaTh HMCTOYHUKH YTIIEBOJAOPOIAHOTO CHIPHS (HE(TH,
NPUPOAHBIA Ta3, Yrojb), CIOCOOBI HMX TMepepadOTKM M MPAaKTUYECKOe MPHMEHEHHE MPOIYyKTOB
nepepadoTKy;

c(hOpMHUPOBAHHOCTH YMEHUI MPOBOANTH BEIYUCIICHUS IO XUMHYECKUM YPaBHEHUSIM (MAaCCHI,
00bEMa, KOTMYECTBA HCXOAHOTO BEIIECTBA WIIM MPOAYKTA PEAKIMHU 110 H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 HUCXOAHBIX BEIIECTB WM MPOAYKTOB PEaKIIMN);

c(hOpMHUPOBAaHHOCT, YMEHHU BIAAETh CHCTEMOW 3HAaHWNA 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, WCIIONB3YEMbIX B XVUMHHM TPHU M3yYeHHH BEIIECTB U XUMHYECKHUX sIBIIeHUH (HaOIromeHue,
HN3MEPCHUE, OKCIICPUMCHT, MOI[eJ'H/IpOBaHI/Ie), HUCIIOJIB30BaTh CHCTEMHBIC XHMMHUYCCKUEC 3HAHUA I
MPUHATHS PEIISHW B KOHKPETHBIX JKU3HEHHBIX CHUTYallWsIX, CBS3aHHBIX C BEIIECTBAMH M WX
MIPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIOJAaTh MpaBHJa TIOJIb30BAHUS XUMHUYECKOHW TOCYIOH U
nabopaTopHbIM O0OpY/ZIOBaHMEM, a TaKKe TNpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSAMH TI0 BBITTOITHEHHUIO TA00OPATOPHBIX XUMUYECKUX OIIBITOB;

C(i)OpMI/IpOBaHHOCTB YMeHI/Iﬁ IIJIAHUPOBATH U BBIIIOJIHATH XUMHUYECKHI OKCIICPUMEHT
(TpeBpaleHusl OpraHu4ecKHX BEIEeCTB MPU HarpeBaHUH, MOTY4YEeHHE 3TUIICHA U U3yYeHHE €r0 CBOMCTB,
KaueCTBEHHBIE PEaKI[UN OPraHMYECKUX BEIECTB, JeHaTypaIusa OeIKOB IMPU HarpeBaHUH, [IBETHBIC
peaxiuu OeJKOB) B COOTBETCTBUU C MPaBWIIAMU TEXHUKH 0€30MTaCHOCTH MPHU OOPAIICHNH C BEIECTBAMHE U
nabopaTopHbIM 000PYIOBaHUEM, IPEACTABIIATE PE3YIbTATHI XUMUUECKOTO IKCIIEPUMEHTA B JopMe
3aMKCcy ypaBHEHHH COOTBETCTBYIONINX PEAKIIHA U (POPMYIIHPOBATH BEIBOJIBI HA OCHOBE STHX
pe3yIbTaTOB;

cOPMHPOBAHHOCTb YMEHHH KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CpencTBa MaccoBoi nHpopMarun, UHTepHET U ApyTHX);

c(OpPMHUPOBAHHOCTHb YMEHHUH COONIOATh MPaBUIIa SKOJOTHUYECKH [eNIECO00Pa3HOr0 MOBEICHHS B
OBITY u TpyAOBOI JIEATEIBHOCTU B henax COXpaHEeHUA CBOET0 310pOBbA
M OKpYXKaloleil NPHPOAHON Cpenbl, OCO3HAaBaTh OIMACHOCTh BO3ACHUCTBUS HA JKUBBIE OPTaHHU3MBI
onpeAenEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMbichn mnokaszarens [1/IK, moscHATh Ha mpumepax
CIOCOOBI YMEHBIIICHUS U MPEIOTBPAIICHHUS UX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M UYEIIOBEKa;

JUTSL 06y11a}01111/1xcs1 C OrpaHUYCHHBIMH BO3MOXKXHOCTAMU 310POBbA. YMCHUC ITPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYITHBIX ME€TOJIaX IMO3HAHUA BEUICCTB 1 XUMHUUYCCKUX HBHGHHﬁ;

JUI CIEeNbIX M CIA0OBUAAIIMX OOy4yarolIMXCsA: YMEHHE MCIIOJb30BaTh PelbeHO TOUYCUHYIO
cuctemy obo3HaueHuit JI. bpaiis i 3anucu XuMUIeCKUX (POPMYIL.

11 kaace



MpeMETHBIE pe3yIbTaThl OCBOCHUS Kypca «OO0Ias 1 HeoOpraHuIecKasi XUMUSD) OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh HPEACTABICHHI: 0 XUMUYECKON COCTABIISIOIICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpPA, POJIM XUMUH B TO3HAHUU ABJICHUH IPUPOJIEI,

B ()OPMHUPOBAHNH MBIIIJICHUS U KYJIBTYPHI TUYHOCTH, €€ (PyHKIIMOHATIBHOM IPpaMOTHOCTH, HEOOXOAUMOM
JUTS pEIIeHUS TPAKTUIECKIX 3a7a49 M SKOJIOTHIECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOHOM cpefie;

BJIa/ICHHE CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpask BKIIOYAET:

OCHOBOIIOJIAraOIINe TOHSITHS (XMMHYECKHIA 3JIEMEHT, aToM, W30TOm, S-, P-, O- 3JeKTpOHHBIC
OopOWTaTM aTOMOB, WOH, MOJIEKYJIa, MOJb, MOJSIPHBI 00BEM, BaJCHTHOCTb, AIIEKTPOOTPUIIATETHHOCTE,
CTENeHb OKHUCIICHUS, XUMHUecKas CBA3b (KOBaJIEHTHas, HWOHHAs, MeTaJuIndyecKas, BOAOPOAHALA),
KpUCTAJUIMYECKAsT PEIIETKA, TUMNBl XUMHUYECKHX pPEaKLUMH, pacTBOp, 3JIEKTPOJIUTHI, HEINEKTPOJUTEHI,
AIIEKTPOITUTHYECKASI UCCOLMAINS, OKHCIIHUTENh, BOCCTAHOBHTENh, CKOPOCTh XHMHYECKOW pEeakIuH,
XUMHYECKOE PABHOBECHE);

TEOPHH U 3aKOHBI (TEOPHsI AIIEKTPOIIMTHYECKON TUCCOLMALINH, TIEPHOANIECKUAN 3aKOH
J.W. MenneneeBa, 3aKOH COXpaHEHHSI MaCChI BEIIECTB, 3aKOH COXPaHEHHS U TPEBPAILEHHUS SHEPTUHU TIPU
XUMHYECKHX PEAKIUIX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMHHU, MEPOBO33PEHUYECKHE 3HAHUS,
Jie)Kallye B OCHOBE MOHUMAHUS MPUYMHHOCTH M CUCTEMHOCTH XUMHUECKHUX SIBIICHUN, PAKTOIOTHUECKHUE
CBEJICHHSI O CBOHCTBAX, COCTaBe, MOydYeHIUH U O€30ITaCHOM MCIIOIb30BAaHIH BaKHEHUIITHX
HEOPraHWYECKUX BEMIECTB B OBITY U MPAKTUIECKOHN JEATEITPHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTb YMEHHI BBISBIISITH XapaKTepHbIC MPHU3HAKH MOHSATHH, YCTaHABIMBAaTh HMX
B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS IPY OMUCAHUHM HEOPTaHMUECKUX BELIECTB U UX
MpEBPAILCHUN;

c(OPMHUPOBAHHOCTH YMEHHI UCTIONIb30BATh XUMHUECKYIO CHMBOJIMKY ISl COCTaBICHHUST (OPMYIT
BEIICCTB U YPaBHEHUH XUMHUYECKUX peakluii, cucremaruueckyto HomeHknatypy (IUPAC) u
TPUBHAILHBIC HA3BaHUS OTAEIbHBIX HEOPTaHMYECKUX BEIIECTB (YrapHbIi ra3, yrIIeKUCIbIN Ta3, aMMHaK,
raniéHasi U3BECTh, HEerameéHast U3BeCTh, MUThEBAS CONA, IIUPUT U APYTHUE);

c(OPMHUPOBAHHOCTb YMEHHH OIPENENsATh BAJICHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKHX
3JIEMEHTOB B COEIMHEHHUSX pa3iINyHOrO0 COCTaBa, BUJ XWMHUYECKONH CBA3M (KOBaJICHTHas, WOHHAd,
MeETaITMYecKasi, BOJIOPOIHAS) B COCTUHEHHAX, THIT KPUCTAIUTMYECKOW PEIMIETKA KOHKPETHOTO BEIIECTBA
(aTromHasi, MoNEKyJspHas, WOHHAs, MeETalIMuecKas), XapakTep cpelbl B BOJHBIX pPacTBOpax
HEOPraHMYECKUX COEIMHEHUI;

c(hOpMHUPOBAHHOCTH YMEHHWI YCTaHABINBATh MPUHAIIE)KHOCTh HEOPTAaHMUECKUX BEIIECTB 10 MX
COCTaBy K OIPENIEIEHHOMY KIIACCY/TPYIIe COeAMHEHUH (TPOCThIe BEMIECTBA — METAILIBI U HEMETAaJUIbI,
OKCH/IbI, OCHOBaHHS, KUCIIOTHI, aM(OTEpPHBIE THAPOKCHIBI, COITH);

c(hOpMUPOBAHHOCTH YMEHUI PaCKphIBATh CMBICI Tieproandeckoro 3akoHa /[.1. Menzaeneesa u
JIEMOHCTPHUPOBATH €r0 CHCTEMATH3UPYIONIYIO, OOBSICHUTENEHYIO H TPOTHOCTHYECKYIO (DYHKIIHU;

c(OPMHUPOBAHHOCTh yYMEHHUH XapakTepH30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKHX
anemeHToB 1-4 mepuomoB Ilepmommdeckoit cucrtembl xumudeckux dnemeHtoB JI.M. Menneneena,
UCIIOJIB3YSl TOHATHSA «S-, P-, O-3JEKTPOHHBIE OPOHTAIN», «IHEPTETUYECKUE YPOBHH», OOBICHATH
3aKOHOMEpPHOCTH W3MEHEHHs CBOWMCTB XHMHYECKHX O3JIEMEHTOB M WX COEIWHEHHH MO TepuoaaM |
rpynnam Ileproaudeckoil cucreMsl XuMudeckux ieMeHToB .M. Menaeneesa;

c(hOpMUPOBAHHOCT, YMEHWH XapaKTepu30oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOICTBa
HEOPraHWYECKNX BEIIECTB PAa3IMYHBIX KIIACCOB, IMOJITBEPXKIATh CYIIECTBOBAHWE T€HETHYECKOU CBS3U
MEX/Iy HEOPraHWYEeCKHMMH BEIIECTBAMHU C TIOMOIIbI0 YpPaBHEHUH COOTBETCTBYIOUIMX XHMHYECKHX
peaKLmii;

c(hOpMUPOBAHHOCTH YMEHUS KIaCCU(DUIIUPOBATH XUMHUUECKHE PEAKIIUU TI0 PA3ITMIHBIM
NpU3HAKaM (YHMCITY U COCTAaBY PearupyroIiX BEelIECTB, TEIUIOBOMY d3QQEKTy peakini, U3MEHEHUIO
CTEIIeHEeH OKHUCIICHHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIIUK, YIACTHIO KaTaln3aTopa);

c(OpPMHUPOBAHHOCTb YMEHHI COCTABISATh YPABHEHUS pEaKMid pa3IMYHbIX THIIOB, TIOJHbIE U
COKpaIl€HHbIC ypaBHEHUS peakiiii HOHHOTO OOMeHa, YUUTBIBasI YCIIOBUS, TIPU KOTOPBIX 3TH PEaKIUH
UAYT 10 KOHIIA;

c(OPMHUPOBAaHHOCTb YMEHHH NPOBOIWTH PEAKLUUH, IOATBEPKAAIOLINE KaueCTBEHHBIN cOCTaB
pa3INuYHBIX HEOPraHMYECKHUX BEILECTB, PACIO3HABaTh OIBITHBIM IyTEM HOHBI, MNPUCYTCTBYIOIIUE B
BOJIHBIX PAcTBOpPaxX HEOPTaHWYECKUX BEIIECTB;

cOPMHPOBAHHOCTb YMEHHUH PACKpBIBaTh CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKnuii MOCPEeICTBOM COCTABJICHHUS 3JIEKTPOHHOr0 OalaHca ATUX PeaKLui;

c(OPMHPOBAHHOCTb YMEHHI OOBSICHSTH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIuK OT
pa3auYHBIX (PAKTOPOB; XapaKTep CMEIIEHN XUMUYIECKOTO PABHOBECHSB 3aBUCUMOCTH OT BHEIIIHET O
Bo3aeictBus (npunuun Jle [larense);



cOPMHPOBAHHOCTh ~ yYMEHHH  XapakTepHU30BaTh  XUMHYECKHE  MPOIECCHI,  JIeKAIIne
B OCHOBE MPOMBINUICHHOTO TIIOJyYeHHsI CEPHOW KHCIOTHI, aMMHakKa, a Takke CcHOpMHpPOBAHHOCTb
OpEACTaBICHHH 00 OOmMX HAay4YHbIX MPUHIUIAX U OKOJOTMYECKHX MNpOOJIeMaX XUMHUYECKOTO
NPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI MPOBOJUTH BBHIYHCICHUS C KCIOJIH30BAHUEM IOHATHS «MaccoBas
JIOJISl BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHHUN Ta30B MPH XUMHUYECKHX PEAKIIUAX, MACCHI BENECTBA
WM 00bEMa ra3oB 10 H3BECTHOMY KOJIMUYECTBY BEIECTBA, MACCE WIIM 00BEMY OJTHOTO U3 YYaCTBYIOIIHX B
peaKiMy BEINECTB, TEIIOBOTO 3(pQeKTa peakind Ha OCHOBE 3aKOHOB COXPaHEHHs MAacChl BEIICCTB,
MPEBPAIICHUS ¥ COXPAHCHUS SHEPTHH;

cOpPMHUPOBAHHOCTh YMEHHI COOJIOJATh MpaBWia TOJNB30BAHUS XUMHUYECKOW MOCYIOH U
7a00paTOpHBIM 00OPYIOBaHMEM, a TakkKe IMpaBuWiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSIMH TI0 BBITIOTHEHUIO TA00PATOPHBIX XUMHICCKHUX OTIBITOB;

cpOpPMHUPOBAHHOCTh YMEHHH IUTAHUPOBATDH M BHIIIOJIHATH XUMHUYECKUN IKCIIEPUMEHT
(pa3noxeHue nepoKcHIa BOJOPO/IA B MPUCYTCTBHU KaTallu3aTopa, ONpeielieHHEe CPeibl PaCTBOPOB
BEIIECTB C TIOMOIIBIO YHUBEPCATBHOTO WHIUKATOPA, BIUSHHUE PA3IHYHBIX (JaKTOPOB HA CKOPOCTH
XUMAYECKOH peakinu, peakilii HOHHOTO 0OMEHa, KaueCTBEHHBIE PeaKIn Ha cylb(haT-, KapOoHaT- 1
XJIOPH/I-AaHUOHBI, HA KATUOH aMMOHHUSI, PEIICHHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 1Mo TeMaM «MeTauibDy U
«HewmeTansl») B COOTBETCTBUH C TIPABUIIAMH TEXHUKH 0€30MACHOCTH TIPU OOpAICHUH C BEIISCTBAMU H
nabopaToOpHBIM 000PYIOBAHUEM, IPEACTABNIATEH PE3YIbTATHI XUMUUECKOTO IKCIIEPUMEHTA B JopMe
3allUCH YPaBHEHUH COOTBETCTBYIOIIMX PeaKIMi 1 (POPMYIHUPOBATh BEIBOABI HA OCHOBE 3THUX
pE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMCHHUH KPUTHYECCKH AHAIM3UPOBATh XUMHUYECKYI0 HH(OPMAIHIO,
HOJIy4aeMyI0 M3 Pa3HbIX HCTOYHHUKOB (CPEICTBA MACCOBOM KOMMYHHKALIUH, IHTEPHET U IPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUI COOJIOIaTh MPaBHIIa IKOJOTHIECKHU 1EJIeCO00Pa3HOro MOBEACHHUS B
OBITY U TPYIOBOH JICSTEIBHOCTH B LIEISIX COXPAHCHHS CBOCTO 3I0POBbS U OKPYKAIONICH PUPOTHON
Cpeibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHUS HA )KUBbIC OPTaHU3MbI ONPEACIEHHBIX BEIIECTB, MOHUMAsI
cmbica nokasarenst [1/IK, mosicHsATh Ha mpuMepax crocoObl yMEHBIICHHS U TPEJOTBPAIICHUS HX
BPEHOTO BO3/ICHCTBHUS HA OPraHU3M YEIIOBEKa,;

JUTsL 00YYAOIUXCS ¢ OTPaHHYCHHBIMHA BO3MOXXHOCTSIMH 3JI0POBbSI: YMEHUE TPUMEHSITh 3HAHHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHWA BCHICCTB U XUMUUCCKUX HBHCHHﬁ;

JUISL CNIETIBIX M CIa0OBHIIIMX OOYYaIOMIMXCS: YMEHHE HCIOJB30BaTh pelibeHO TOUCUHYIO
cucteMy obo3HaueHuit JI. bpaiins st 3anucu XuMu4Ieckux Gopmya.

Y4yeOHO-TeMAaTHYECKHH TLIAH

No HanmMeHoBaHME pa3nenoB U TeM Bcero yacos
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4 | ApomaTtuieckue yrieBoAOpOIbI 2
5 | IIpupoaHble HCTOUYHHUKH YIIIEBOJOPOJIOB U HX MepepadoTKa 3

Pasnen 3. Kuciiopoacogepaamue opranndecKue coeAnHEHNs 13

6 | Cruptel. DeHon 3




7 | Anpaerunsl. Kap6oHoBbIe KucnoThl. CokHBIE 3()UPHI 7
8 | YrneBonst 3
Pasnen 4. AzoTconep:kaiiue oprannyeckne coeJuHeHus! 3
9 | AmuHBL. AMHHOKHCTOTHI. Bermku 3
Pa3nes S. BoicokoMoJIeKyJIsIpHBIEC COCAUHEHUS 2
10 | IInmactmaccel. Kayuayku. Bonokna 2
BCEro 34
11 knacce
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMUH 13
1 | Crpoenne atomoB. Ileprnonnueckmii 3akoH u [leproamdeckas cucrema 3
xumudeckux demMenToB /. 1. MenneneeBa
2 | Crpoenue BemecTBa. MHOT0oOpasue BeIecTB 4
3 | XuMHuuecKne peakiuu 6
Pasnen 2. Heopranuueckasi xumust 17
4 | Merauisl 6
5 | Hemeramtsr 9
6 | CBs3p HEOPTAaHUYECKHUX M OPTAaHNYECKUX BEIECTB 2
Pasznen 3. Xumus u xu3Hb 4
7 | XUMHS ¥ )KU3Hb 4
BCEro 34
HTroro 68
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