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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0Iero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTO
npeameta «XuMus» B o0pazoBaTebHBIX opranuzanusx Poccuiickoit denepanuu,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMbl, U OCHOBHBIX MOJIOKEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuoa ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUs. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)Ke IKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOJHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydYaIOIIMXCS Ha
YPOBHE CpeJIHEro 0011ero o0pa3oBaHus cpeCTBaMU Y4eOHOT0 IpeaMeTa « XUMHUD,
COZIEP’)KaHWE M IIOCTPOCHHE KOTOPOrO OINPENENIEHBI B IPOrpamMMe II0 XUMHH C
yuéToM crneunuK HayKd XUMHHM, €€ 3HayeHHs B NO3HAHMM MPHUPOABI U B
MaTepuaIbHON )KM3HHU OOIECTBa, a TAKXKE C y4ETOM OOLIMX LieJied U MPUHIIMIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHME CHCTEMBI CpPETHEro OOIIEero
oOpazoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOIO HAYYHOT'O MBILLUJIEHUS, B
CO371aHUE LIEJIOCTHOIO NPEJICTaBICHUS 00 OKpYKalollleM MHUpE KaK O €IUHCTBE
NPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAaHHUS
BEILIECTBEHHOI'O COCTaBa OKPYKAIOIIETO MHPA, OCO3HAHMS B3AMMOCBSI3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMHS CTalla
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS KakK Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEIAMH U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEIUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmas W HEOpraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUN IMPU HU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYeHHIO Yy4eOHOro MaTepuana u 0O0yCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW HAa  OMpENEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
MIpeICTaBlICHUI O CTpoeHuH BerecTB. CBeneHns 00 N3ydaeMbIX B Kypce BelecTBax
JAI0TCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OpraHM4ecko  XMMHH  MOJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAMMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TeOpeTHYeCKuii martepuan M (HaKTOJOTMYECKHE CBEJCHHUS O BEIIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O0ydYaromuMcsl TMPEIOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOJOJOTMUECKUX MO3UIUM,



riyoke TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKUMA STOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUUECKUX PEaKIUAX, UX CYHUIHOCTH U
3aKOHOMEPHOCTAX IPOTEKAaHUs JonoHsAeTcs B Kypcax 10 u 11 kinaccoB anemMeHTamu
collepKaHMs, UMEIOIIMMHU KYJbTYpOJIOTrHYECKU MU MPUKIATHON XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aMMOCBSI3U XUMUM C JPYTMMHU HayKamu,
PacKphIBaIOT €€ PoJib B MO3HABATENILHON U MPAKTUYECKON JIEATETbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXXEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
U IPAKTUYECKUX MPUIIOKEHUN XUMHUU, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOieMax, CBA3aHHBIX C XUMHEH,
KPUTHUUYECKU OCMBICTUBATH UHPOPMAITUIO U IPUMEHSITH €€ JIJIsl OTIOJTHEHUSI 3SHAHUH,
pELICHHS] MHTEJUIEKTYaJIbHBIX U DKCIIEPUMEHTAIBLHBIX UCCIIeI0BATENbCKUX 3a/1a4. B
[EJIOM COJIep’KaHuEe y4eOHOTo mIpenMera «XUMHs» JaHHOTO YpPOBHS H3y4YEHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOMIMXCA MUPOBO33PEHYECKON OCHOBBI
JUIsE TIOHUMaHus (UIOCOPCKUX HJeH, TaKUX Kak: MaTepualbHOE E€IUHCTBO
HEOPraHMYECKOT0 U OPraHUYECKOr0 MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM H CTPOCHHEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUI ITyTEM SKCIIEPUMEHTA
U pelIeHUsT TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMd U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTHS U COLMAIHA3ALUU
oOydJaromuxcsd NPUHITHIE MPOTPAMMOM MO XUMHUU TMOIXOJbI K OIPEIACICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAIBHBIX YUCOHBIX IEUCTBUI, UMEIONUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICATEILHOCTH: pEHICHUs TpoOsieM, TMOUCKa, aHaiu3a Hu 00pabOTKu
uHbopMaIi, HEOOXOAMMBIX [JIsi TNPUOOPETEHHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIbCKON JEATEeNIbHOCTH, 3aHMMAIOLIE Ba)XKHOE€ MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHETO OOIIEro o0pa3oBaHUs, IPU OMPEIEICHUN
COJIEpKAaTENIbHOM XapaKTEPUCTUKU I1eJed HW3Y4YeHHs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATENIbHOCTU YeJIOBEKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBOW KylIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeH N3y4YeHUS
MpeaMeTa SBISIETCS. BIIOJIHE ONPaBJaHHbIM.



CornacHO JaHHOM TOYKE 3pEHMs TJIABHBIMU LIEJIAMH HM3yY€HHUs IpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaxHeHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHN I MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUUYECKUX PEaKIINil, HEOOXOAUMBIX JJIsI TPUOOPETCHUS YMEHUIM
OPUECHTHPOBATLCS B MHPE BEIIECTB M XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepkatesibHasg XapakTEpUCTHKA LIeJeH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMmMe 1Mo XUMHUHM YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH C
HOBBIMHU TIPUOPUTETAMH B CHUCTEME cpeaHero obimiero oOpa3zoBanus. CeroaHs B
NPErojaBaHuy XUMUH B OOJIBIIEH CTENEHN OTAAETCA MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE  CoOJlep)KaHusl OOyYeHMs, OPUEHTHPOBAHHOW Ha  MOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HaOOpoM
3HaHWMA, a (DYHKIMOHAJIBLHOW TPaAaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHUSMH
AKTUBHOTO MOJYYEHHUs 3HAHUN U MIPUMEHEHUS UX B PEATbHOMN KU3HU JIJISl PEIICHU S
PAKTUYECKUX 3a]a4.

B cBsI3U ¢ 3THM 1pu U3y4deHuu npeamMeTa « XUMHUs JOMUHUPYIOIIEe 3HAaUCHHE
MPUOOPETAIOT TaKWe IEIH U 3a7a9d, KaK:

ajanTanys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPHUHITHIO TPAMOTHBIX
pelieHnid B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y O0OYyYarOmIMXCsl  KJIFOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 Pa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEO0OXOUMBIX ISl IPUOOPETEHUS OIBITA JIESITEIIbHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B MO3HAHUM XHWMHH, a TaKXKe [JIsl OLEHKH C MO3UIMI SKOJIOTMYeCcCKOn
0€30MacHOCTU XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB Ha OPraHU3M
YeJIoBEeKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00YUaOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIe MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHaiu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS aCCOUATUBHOTO U JIOTHUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEJACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydalImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEHICHUM TJIO0AIbHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHOoM mmaHe cpemHero oOmiero oOpa3oBaHUS MpPeaMeT «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaMETHOW 00jacTu «EcTecTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61iee 4ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiiero oopazoBanus, coctarisieT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hejeno), B 11 kitacce — 34 yaca (1 gac B Henento).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJIyYCHUU HOBBIX BEIIECTB U MaTEepUANIOB. Teopusi CTPOCHHUS OpPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE Mo0XKeHUs. CTPYKTypHbIE (POPMYIIbI
OpraHM4YecKux BemecTB. ['omosorusi, wu3omepusa. XHUMHUYECKas CBA3b B
OPraHNYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBnenne o kimaccuduKkaluu opraHnueckux BeriecTB. HomeHnkmaTypa
OpraHUYeCKUX COCIMHEHUN (CUCTeMaTHyecKas) W TPUBHAIBHBIC Ha3BaHUS
BAKHEHIINX MPEJICTABUTEIICH KJIACCOB OPTaHUUYECKUX BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaICHHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIeCTB U MaTepualaMu Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIECTB, HAONIOJCHHE U OIMHCAHHE
JEMOHCTPALMOHHBIX OIBITOB II0 IIPEBPALEHUID OPraHWYECKHUX BELIECTB IIpU
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHuss W TOPEHHUs), HAXO0XKACHUE B MPUPOAE, MOJyUYEHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
MPOCTEUIITNE TPEICTABUTEIN AaIKCHOB: (U3MUYECKHE U XHMHYECKHE CBOMCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallid, OKUCIEHHUS U
MOJIMMEPU3ALINH ), TOJYUCHUE U TPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMUYECKHE CBOMCTBA (peakiusi nmoiumepuszauuu). [lomydeHue CMHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUH Psll. ALIETHIICH
— NPOCTEUIIMNA MPEACTABUTENb AaJKUHOB: COCTaB, CTPOEHUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTallUy,
TOpPEHHUs] ), OTyYeHUE U TPUMEHEHHUE.

Apenbl. beH3oin: coctaB, cTpoeHue, (PU3NUECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu TaJoreHUPOBaHUS W HUTPOBAHUSA), MOJy4YeHHE U TpUMEHeHue. 1oryon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumereHue. TOKCUIHOCTh apEHOB.



I'eneTnyeckass CBA3b MEXAY YIJIEBOJOPOJAMH, NMPUHAICKAIMMHA K Pa3IMYHBIM
KJlaccam.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4eckui), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHbII
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HAKOMJIEHHE C 00pa3liaMy IIaCTMACC, KaydyKOB U pe3uHbl, Koyuiekuuu « Hed by
U «YTOIb», MOACIUPOBAHUE MOJIEKYN YIJIEBOJOPOAOB M TaJIOT€HONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnlie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kucaopoaconep:kamme opraHn4ecKkue coeInHeHus

[IpenenbHble OQHOATOMHBIE CIOHUPTHI. METaHOJN U H3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEakiuu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHUE), NpUMEHEHHE. BoIOpOoaHBIE CBSA3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOECHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaklHs Ha MHOrOaTOMHbIE cnupThl). [lelicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U Kemowusl. Dopmanpieruj, aleTAIbJIETU]: CTPOCHHE,
¢uznueckre U XMMUYECKHE CBOMCTBA (PEaKIMM OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeieNIbHbIE KAPOOHOBBIE KUCIOThL. MypaBbHHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHHE, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCTIOT, Peakius dTepudukaium), noxydeHue u npumeHenue. CTeapuHoBas
Y OJIEMHOBAsI KUCJIOTHl KaK MPEICTABUTENMN BBICIIUX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

Cnoxubple >Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [uaponus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBoasl: cocTtaB, Kiaccupukauus — yriieBojoB  (MOHO-, JOuU- U
noaucaxapupl). ['Tr0K03a — IPOCTEHIINK MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE C THIPOKCHIOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcuia cepedpa(l), BocctaHoBIEHUE,
OpOXKeHHUe TII0KO3bI), HAX0XKACHUE B IPUPOJIC, MPUMEHEHNE, OMOJIOTHYECKas POJIb.
dorocunTe3. PpyKTO3a KaK U30MEP TIFOKO3BI.

Kpaxman u nemnono3a kak npupojHbie moiuMepbl. CTpoeHue Kpaxmaia u
neutoiao3bl.  du3nyeckue W XUMUUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
poBeiCHUE, HAOIIOJIEHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHE AdTaHOja
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKucIeHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcuaom wmemau(ll), B3aummoneiicTBue Kpaxmaia ¢ HOJIOM),
IPOBEICHUE TTPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOUM KHUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH).

A3oTcoaepxKanue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTEpHbIE OpraHudeckue coequnennus. Ouznueckue u
XUMHYECKHUE CBOMCTBA aMHUHOKHCIOT (Ha mpumMmepe TIimnuHa). buonoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coeanHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHBIC PEaKIMU Ha OeKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHUS BEUIECTB M HX NPEBpallCHUN:
HAOJIOICHUE U OTHCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JICHATYpAIHs OCITKOB MPH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKY/ISIDHBIE COeMHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIUU, CPEIHSSI MOJICKYIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPAILICHUI:
O3HAKOMJICHHE ¢ 00pa3liaMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B
10 kmacce OCYIIECTBISETCS YEpe3 HMCIOJIb30BaHME KaK OOLIMX ECTECTBEHHO-



HAYYHBIX TOHSTUH, TaK W TMOHATUH, SIBISIOIIUXCA CUCTEMHBIMH JJIs1 OTIAEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHSTHS: SABJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KiaccUUKalus, NEPUOIUUYHOCTb, HAOIIOJACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usuka: Marepus, DSHEpPrusi, macca, aToMm, OJJEKTPOH, MOJEKYIa,
DHEPreTUYECKUM ypOBEHBb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSIHUE
BEIEeCTBA, (PU3UYECKUE BEJIMUUHBI U €IUHUITBI KX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTOoCHHTE3, OMOJIOTMYECKH aKTHUBHBIE BemliecTBa (OCIKU, YTIEBOJBI, KHUPHI,
(bepMeHTHI).

['eorpadus: MmuHepasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIMAaeMble, TOIUIUBO,
pecypchl.

TexHonorusi: NUIIEBBIE MPOAYKTbI, OCHOBBI PAIMOHAJIBHOTO MHUTAHUS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUUYECKHUE MpenapaThl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CUHTETUUYECKHUX BOJIOKOH.

Nudopmanus o BY3ax r. Camapa u npodeccusx, CBI3aHHBIX C MPEIMETOM
«XUMUI».

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMuueckud snemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. OJNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesiCHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DICKTPOHHAS KOH(DUTYpaIUsi aTOMOB.

[Tepnoanueckuii 3aKoH u [ lepruoanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3p nepuogudeckoro 3akoHa u llepuoguueckoil crcCTEMBI
xuMu4decknx anemMeHTtoB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crtpoenne BemiecTBa. XUMHYECKash CBsI3b. BHIBI XHUMHUYECKOW CBSI3U
(KoBaJIieHTHAsI HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
0o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTb. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciienusi. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJNSIPHOTO H = HEMOJEKYJISAPHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[Tonsatue o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIMX K PA3TUYHBIM KJIACCAM.

Xumuueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUMN TPU XUMUUECKUX PEAKIIHSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas auccornyanus. CHIIbHBIC U cla0bie IeKkTpoduThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanusa Taommi «llepuoanueckas cucremMa XuMudeckux snemeHToB J[. U.
MenneneeBay, U3ydeHUE MoOJeNield KPUCTAJUTMUYECKUX PENIETOK, HAOMI0ICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aToOpa, ONMpeAeICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIIBI0 YHHUBEPCATIHLHOTO HHINKATOPA, PEaKIIMK HOHHOT'0 OOMEHa), TIPOBEICHUE
IPaKTUUECKON paboThl «BiusHue pa3audHbIX (aKTOPOB HA CKOPOCTh XUMHUUYECKOM
peaxiumn».

Pacuérnnie 3anaun.

PacuéTtel 1o ypaBHEHMSM XMMWYECKHX pPEakUuii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C UCIOJIB30BAHUEM MTOHITUS «MACCOBas 1O
BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxenune HemetaiuioB B Ilepuoamyeckon  cucteme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOSHHS aTOMOB.
du3nuyecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCIIOpOa, cephl, pocdopa u yriepoaa).

XHUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETANIJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
dbochopa, yrmepoma U KpeMHHsI) M HX  COCAUHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. [lomoxenue meramnoB B Ilepuoanyeckoil cucreMe XUMHMYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atoMoB MeTasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrijiaBbl METAJLJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHUA METAIIOB.

XHUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, KaJUi, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue cnocoObl MoayyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTamibl W CIUIaBbl», 0Opa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aHMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoUeH, KaueCTBEHHBIE PeaKIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00BbEMA ra3oB MO WM3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJTHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH SKOJOTUYECKOM, IHEPreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/IaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BEILLECTB.

UenoBek B MHpE BELIECTB W MaTEpPUAJIOB: BAXKHEWIIME CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepuajbl, KpacKH, CTEKJIO, KepaMHKa,
MaTepuaibl JJs AJIEKTPOHUKHA, HAaHOMAaTEpHUaJIbl, OPraHMYECKHUE U MHUHEpaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpPaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, paBuiia 0€30MaCHOr0 UCIIOIb30BAHUS MTPENApaTOB OBITOBOM XUMHU B
[MOBCEHEBHOM KU3HU.

MeXnpeaMeTHbIE CBA3U.

Peanuzammst MeXmpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyILIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHUH, TaKk W TOHATUN, SBISIIOUIUXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4yHbIM (pakT, rumoresa, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHNUE, SIBJICHHE.



dusnka: MaTepusi, SHEPTHs, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (PM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC MCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHUATIOB, CEIbCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, ITHIIEBAs
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX IMPErapaToB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.

[Tonmyyenne mpodeccuit B CaMapCKOM TOCYIapCTBEHHOM MEIUIIMHCKOM
YHUBEPCHTETE.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TpPorpaMM CpeHero o0O1ero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBLHOCTHBIM IOJIX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHUS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPECIICHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[eJICHAINIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTU LEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMU, NPUCYIIMMH LIEJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME TPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTD KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMS NIpeaMeTa «XUMHUS» JTOCTUTAIOTCSA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMd POCCHUUCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJCHUS, CIOCOOCTBYIOIIMMH  IpOIleccaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMHUsS» OTpaKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON ¥ TMPAKTHYECKOW JEATETHLHOCTH
OOy4JarommXCs M0 peau3aliy MPUHATHIX B 00IIEeCTBE IEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpaxaaHCKOrO BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTAaBICHUS O COUMAJbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTU K COBMECTHOM TBOPUECKOU ESATEIHLHOCTH MPU CO3AHUU YUEOHBIX
MIPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEIBHBIX 3a]1a4, BBIMOJTHEHUH XUMUUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ Pa3IMUYHbIX BUOB YU€OHOU NESATEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIKEHUS HAYKH €CTh Pe3yibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca 1 NMO3HABATEILHBIX MOTHBOB B TIOJIYYEHUH U TTOCIICAYIOIIEM aHATN3E
uH(OpPMaIIMH O TEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHWBAaTh CBOE IOBEJACHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHoro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3WYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHusT TpaBmwiI 0e30macHOro oOpaleHus C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/T0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM U  JAPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPaKTUUYECKOMY HM3YUYEHHUIO Mpodeccuid pa3auvyHoro pojaa, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM MO0 XUMUHU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCTIUTAHMS:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOIIECCOB Ha COCTOSTHUE MIPUPOJIHON U COIMATIBHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJb30BAHUS JIOCTHKCHUM XUMHH IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI TPOTHO3UPOBATH HEOIAronpusITHBIE HKOJIOTUYECKUE
NOCJIEICTBUS MIPEANPUHUMAEMBIX JEUCTBUI U MIPEAOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHONW, KOMMYHHUKATUBHOM M COLMAIBHOM
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAHUS CHeNM(DUKH XUMUU KaK HayKd, OCO3HaHHS €€ polud B
(dbopMHUpPOBAaHUHN PAITMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1E€JIOCTHOTO
MPEICTaBICHU 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
LMBWJIN3ALIMN: B €€ T'YMaHUCTUYECKON HATPABIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, PEHICHUH TJI00aTbHBIX MPOOIIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOW, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBUI
YCHEUIHOTO TPY/la U HKOJOTUYECKH KOM(OPTHOM KM3HU KaKJA0T0 ujieHa 00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4yaeMble 3HaHUS JIJIsl aHAIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u



MIPOUCXOJAIIUX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 00OCHOBAaHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LEJIbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMHYECKUE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NS TENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTMBHOMY TMOJYyYEHHUIO HOBBIX 3HAaHUW MO XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cdepax NpoPpeccuoHalIbHON
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO Tmpeamera «XuMHUs» Ha
YPOBHE CpeHEro 0011ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33pECHUS oOyyJaromuxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIpEeIMETHbIE) OOIEHAYyUYHbIE MOHSITHS, OTpakarollue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeNU(PUKY METOJOB IO3HAHMUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, SHEPIUs, SBJICHUE,
npolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOCHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIE JEHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecTieunBaIOIINe dbopmupoBaHue G yHKITMOHATBHO
I'PaMOTHOCTH Y COIMAJIBHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CITOCOOHOCTH o0ydJaromuxcs WCIIO0JIb30BAaTh OCBOCHHBIE

MEKIUCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPaAXKAlOT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSTEIbHO  (OPMYNIUPOBATH W aKTyallu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapamMeTpbl M KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHbIE MPU3HAKU MOHSATHM M YCTAaHABIMBATh UX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIONINE MOHATHS JJIsI OOBSICHEHHS OTACIbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI U KPUTEPUU [ KIacCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJIeHUs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBISABIISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIL3YEMbIE B XUMUKM CUMBOJNYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMU4eckas (hopmyJsia, ypaBHEHUE XUMHUECKON peakinu
— MpPU PElICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3ajad, MPUMEHSTH
Ha3BaHHBIE MOJICJIbHBIC MPEACTABICHUS JJIsl BBISBIICHUSI XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKkiuu;

(dbopMynHpOBaThH LIETU U 33/1a4U UCCIIEI0BAHNUS, UCTIOIh30BaTh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJis1 (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIONATH 32 XOJIOM
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIHBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEICKOW W MPOCKTHOM
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY
MTOMCKY METOJIOB PELICHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHBbIX METOJ0B
MMO3HAHHS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPOpManuu (HAY4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypebl MHTEpHETa), aHATM3UPOBATH MHPOPMAIUIO PA3IUYHBIX BUAOB U (opM
MPEICTABIEHUS, KPUTUYECKHU OLICHHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTb;



(opMyIHpOBaTh 3aMpPOChl U NPUMEHATh PA3IMYHBIE METOJbI MPU MOUCKE U
orbope wuHPOpMaUMH, HEOOXOAMMOM [IJs BBINOJHEHHS Y4eOHBIX 3a1ad
ONPEIEIIEHHOIO TUIIA;

OpuOOpeTaTh ONBIT MCMOJIb30BaHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTUMAJIBHYIO  (OpMYy  NpPEICTaBIICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYYHBIN SA3bIK B KAUECTBE CPEACTBA MPHU padOTe ¢ XMMUUECKOU
uHpoOpMaILMe: MPUMEHSATh MEXIpeAMEeTHbIe ((PpU3nUecKrue U MaTeMaTUYeCKHE)
3HAKU ¥ CUMBOJIBI, OpMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTrJIsTHOCTH.

OBiageHue yHMBePCAIbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUHM,  BBICKAa3bIBaTh WU, (POPMYJIHPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlUHUEN pe3yJlbTaTOB I103HABATEIbHON AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU NPU BBINIOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPAKTUYECKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
0 pe3yjbTaTaM IMPOBEAEHHBIX HCCIIEIOBAHUN MYTEM COIJIACOBaHUS MO3ULIMI B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

OBjaieHNe YHMBEPCAJIbHBIMH PeryJATHBHbIMY 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBIISITH CBOIO TO3HABATEIBHYIO
NEeATEIbHOCTh, ONpeAessiss €€ LeJu W 3aJayd, KOHTPOJHUpPOBAaTb M IO MEpE
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeJlaraéMblii  alTOPUTM JEUCTBUMA TIpH
BBIMIOJIHEHUH YYE€OHBIX U HCCIIEJOBATEIbCKUX 3a/]ay, BbIOMpaTh Haumbojee
3¢ (deKTUBHBIN cHocod HX pelmieHdus ¢ y4€TOM IOJYyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEIBHOCTH HA OCHOBE CAMOAHAJIN3A U
CaMOOLIEHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXxaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B TO3HAHUU SIBIICHUW IPUPOBI,



B (OpPMUPOBAaHUU MBIIUICHUSI U KYJIbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAIHHOMU
IPAaMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a4 U SKOJOTHUYECKU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 370POBBIO U IPUPOTHOM Cpee;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATENbHOCTD, XUMHUECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBINA 00bEM, YIIIEPOAHBIN CKeNleT, QYHKIIMOHATbHAS TPYIITA, PaauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH PsI/I, TOMOJIOTH, YTIIEBOIOPOIbI, KHCIOPO U
a30TCOJIepKAIllUEe COEJUHEHUs, MOHOMEpP, TOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBLICOKOMOJICKYJISIPHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHUsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalue B OCHOBE TNOHUMAHUS NPUYMHHOCTH W CHUCTEMHOCTH XHUMHYECKHX
SBJICHUHN, (PAKTONOTrHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
IPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHbIE TMPU3HAKU TOHSITHM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPALLICHUN OPraHUYECKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIECHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHMH XHUMHUYECKHX PEaKIIHid,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB [JISl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHUHW YCTaHABIWBATH MPUHAJIC)KHOCTh W3YYCHHBIX
OpraHUYEeCKUX BEHIECTB IO UX COCTaByY U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpHUBOIUTH TPUBHAIBHEIC
Ha3BaHUSI OTMEJIbHBIX OPraHMYECKUX BEILIECTB (ITHIICH, NPOIMUICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJHIEPUH, (EeHOoN, (opMaibIerus, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, MeJIT0a03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemectB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BEIIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NUECKUC
U XHMHYECKHUE CBONCTBA THUNWYHBIX MPEACTABUTENCH pa3IUYHBIX KJIaCCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, STUJICH, IPOMNIWICH, alleTHIeH, OyTanueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJI, ITAHOJI, STUJIICHTJIUKOJIb, TJUIEPUH, (HEHOI,
aneTaabJerua, MypaBbUHAS U YKCYCHAsl KUCJIOTHI, TII0K03a, Kpaxmal, IeJUIi0103a,
aMUHOYKCYCHAasl KHCJIOTa), WIITIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEKIY HHUMH
YPAaBHCHHSIMU COOTBETCTBYIONIUX XHUMHYECKUX pEaKIHH C WCIOJb30BAaHHEM
CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHUKH YTJIEBOJAOPOHOTO
ChIpbs (He(Th, MPUPOAHBIN ra3, yroiyb), CIOCOObI UX NEPEPAOOTKH U MPAKTUUECKOE
NPUMCHEHHUE TIPOTYKTOB IepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCIICHHS 110 XUMHUYCCKUM
ypaBHCHHSM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa
pEeaKIUy 10 U3BECTHBIM Macce, 00BEMY, KOITMUECTBY OHOTO U3 UCXOJIHBIX BEIIECTB
WM TIPOJTYKTOB PEAKIINHN);

c(OpPMHPOBAHHOCTh YMCHHMH BIIQJIETh CUCTEMOW 3HAHMH 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOJII0JEHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00paTOpHBIM O00OpYyJOBaHMEM, a TaK)Ke IpaBWiia OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpAIEHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
ATUJICHA U U3YYCHHE €0 CBOMCTB, KAYECTBEHHBIE PEAKIINH OPTaHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB IIPH HArPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBHU
C TmMpaBWJIaMW TEXHUKH OE30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
7a00paTOPHBIM ~ O0OPYNOBAaHHWEM, TMPEACTABIATH PE3YIbTATBl  XUMHUYECKOTO
DKCIIEpUMEHTa B (OpMe 3aMMCH YpPaBHEHWH COOTBETCTBYIOIIMX PEAKIUN WU
(dbopMyIHpOBaTH BEIBOIBI HA OCHOBE dTUX PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAITMIO, TONy4aeMyK) U3 pa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmanu, UHTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWjia  JKOJOTUYECKH
1IEeJIeCO00pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEJIAX
COXPAaHEHHUSI CBOETO 3JI0POBBSI M OKPYXKAIOMIEH MPUPOIHON Cpebl, OCO3HABATH



ONACHOCTHb BO3JCHUCTBHUS HA YKUBBIE OPraHU3MBbl OIPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax CHocoObl
YMEHBIIEHUSI WU TMPEAOTBPALLCHUS WX BPEIHOTO BO3JCKUCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIs 00yYaroIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CAEeNbIX W CIa0OBUIALIIMX OOYyYaroUIUMXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHMsI Kypca «OOmmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUN MBIIIIEHUS W KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUs MPAKTUYECKUX 3a7ad U IKOJOTHUYECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOTHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIHE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, P-, d-
AJICKTPOHHBIC OPOHWTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISAPHBIH OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METAJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAs] JUCCOLMALNSA, OKHCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon [I. M. MeHnneneesa,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE INMOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUHU U OE30MacCHOM HCIOJb30BAHWH BOKHEHIIIUX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIBHOCTH YEIOBEKA;

c(hOpMHUPOBAaHHOCTh YMEHHMM BBISBISITh XapaKTEpPHBIE MPU3HAKU TOHATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONMHCAaHUM HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJIb30BaTh XMUMHUYECKYIO CHUMBOJIMKY IS
cocTaBieHuss (OpMyJn BEIIECTB U  ypaBHEHUNW XUMHUYECKHX  pPEaKlHil,



cucreMarnueckyro HomeHkiatypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId TIa3, YIVIEKUCIBIA ra3, aMMHUaK, Tami€Has
W3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTb YMEHUM ONPEIENATh BAJICHTHOCTh U CTETICHb OKUCJICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJl XUMHUECKOUN
CBS3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJAHAs) B COCIMHEHUSX, THUII
KPUCTAJTUYECKOW PEmETKM KOHKPETHOTO BeIecTBa (aTOMHas, MOJICKYJISIpHas,
MOHHAs1, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH yMEHUM YCTaHaBJIMBATh MIPUHAJJIEKHOCTh
HEOpPraHMYEeCKUX BEIIECTB IO HMX COCTaBy K ONpelNelIEHHOMY Kiaccy/rpymnre
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETAJUIbl, OKCHUJIbI, OCHOBAaHMS,
KHUCIIOTHI, aM(OTEpPHBIC TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOANMUECKOTO 3aKoHa /JI.
W. MeHnaeneeBa U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYI0, O0BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbI
xumudeckux snementoB JI. WM. MenzeneeBa, HCIONb3ysl MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBICHATh 3aKOHOMEPHOCTH
U3MEHEHNS CBOMCTB XMMHUUYECKUX 3JIEMEHTOB M MX COCIWHEHUHN MO MEpPHOJaM H
rpynmnam [lepuoguueckoit cucteMbl XUMUYECKUX 3eMeHTOB /. 1. Menneneena;

c(hOpMHPOBAHHOCTh, ~ YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKON CBSI3M MEXKIYy HEOPraHUYECKUMH
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHil;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIAaCCU(PUIIUPOBATH XUMHYECKHUE PEAKIUU II0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyIolIUX BEILIECTB, TEINIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIEHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABIISITH YPAaBHEHUS PEAKIUN pPa3TMIHBIX
THUIIOB, TIOJIHBIE Y COKPAILIEHHBIE YPABHEHUS pEaKIMii HOHHOTO OOMEHA, yUYUThIBast
YCJIOBHS, IPU KOTOPBIX 3TH PEAKIUH UAYT JO KOHIA;

c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIINE
KAueCTBEHHBI COCTAaB PA3JIMYHBIX HEOPTraHUYECKUX BEUIECTB, PACMO3HABATH
OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB;



c(hOpMUPOBAHHOCT, YMEHHMM  pacKpbIBaThb  CYHUIHOCTh  OKHCJIHMTEIIBHO-
BOCCTAHOBUTEJILHBIX PEAKIUM MOCPEACTBOM COCTABJICHUS DJIEKTPOHHOrO OanaHca
JTUX PEaKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3aeictBus (mpuniun Jle [laTtenne);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)Kal(Me€ B OCHOBE NPOMBILIIJICHHOIO IMOJYYEHUS CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUU 00 OONIMX HAYyYHBIX MNPUHIMMNAX U
IKOJIOTUYECKUX MPOOIeMax XUMUYECKOT0 TPOU3BOJICTRA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C UCIOIb30BaHUEM
MOHSITUSL «MAacCOBas J0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIECHUM Ta30B MPH
XUMUYECKUX PEeaKIUAX, MAcChl BEIIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIH 00BEMY OJHOTO M3 YYACTBYIOIIUX B pPEaKIUu
BEIECTB, TEIUIOBOrO 3(dekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHhI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUN COOIOJATh MTPaBUJia MOJIH30BAHUS XUMHUYECKOU
MOCYJIOH W Ja00paTOpHBIM O00OpYyJOBaHHEM, a TaKXKe IpaBuUjia OOpaIeHus ¢
BEII[ECTBAMU B COOTBETCTBHUU C WMHCTPYKIIUSIMH IO BBHITIOJIHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IIJIAHUPOBATh M BBHIMOJHITH XUMHUUYECKUU
AKCIEPUMEHT (pa3yIo’KeHUE MEPOKCHUA BOJOPOAa B MPUCYTCTBHUU KaTalIM3aTtopa,
ONPENICICHUE CPEeAbl PACTBOPOB BEIIECTB € IOMOIIBK) YHUBEPCAIBHOIO
WHIUKATOpa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIIHH,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiab(dar-, KapOoHAT- H
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHUs, PEUICHHE DKCIEPUMEHTAIbHBIX 3aJad I10
teMaMm «Mertamie» U «Hemeramibsl») B COOTBETCTBHM C IMpaBUJIAMU TEXHUKU
0e30macHOCTH TP OOpaIIEHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIIHI U (POPMYITUPOBATH BEIBOABI HA OCHOBE 3THX
pe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpOpPMAINIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaluK, THTEpHET U Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBUjia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B ObITY W TPYJIOBOM JAESATEIBHOCTA B LEIAX
COXPAaHEHHUsI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs



cvbeicn mokazarens IIJIK, moscHATH Ha mpuMepax CHocoObl yYMEHBIICHUS W
MPEIOTBPANICHHSI KX BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M YETIOBEKA;

JUIsl 0OOYYarOIMUXCs ¢ OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHHS BEIICCTB H
XUMHYECKUX SBICHHM;

Ui CIIEMIBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsbl
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOCHHUSI OPTaHNYECKUX COCTMHEHUH A. 3 0 0
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIEBOIOPOABI — ATKAHBI 2 0 0
59 HenpenenbHble yrieBoa0pOIbl: alKEHBI, 6 0 1
' aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2 0 0
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1 0
' ux nepepaboTka
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHust
3.1 Cruptsl. DeHon 3 0 0
Anbnerunsl. KapOoHOBBIE KUCITOTHI.
3.2 ACTIARE: D 7 1 1
CrnoxHble 3¢upbl
3.3 VraeBoasl 3 1 0




Hroro no paszgeny

13

Pa3znen 4. A3oTconep:kane opraHudecKue coeTnHeH

us

4.1 AMUHBI. AMUHOKHCIIOTBL. bemku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u Ilepuorueckasi cucTeMa XUMHYECKUX 3 0 0
anemenToB J. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasme 4 0 0
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertambl 6
2.2 Hemerans 9
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5 0 0
BEIIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3Hb 4 0 0
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 3 3







IHOYPOYHOE IINIAHUPOBAHHUE
10 KVIACC

KosmyecTBo yacoB DJIEKTPOHHBIE HH(POBLIE

Bcero oOpa3oBaTebHbIE Pecypchl

Ne n/m Tema ypoka

[Ipeamer opraHn4ecKkoi XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust cTpoeHUsT OPTaHUIECKUX
2 coequHenni A. M. bytnepoBa, €€ 0CHOBHbIE 1
TTOJIOKEHUS

[IpencraBnenue o Kiaccuuxanuu
opraHuveckux Bemiects. HomeHkmatypa
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHM OPraHUYEeCKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PsJT

MertaH u 3TaH — OpocTeuIme
MIPeICTaBUTENIH aJIKaHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1

OTUJIEH U IPOMUIIEH — MPOCTEHIINe
MIPE/ICTAaBUTENH aJTKEHOB

[Ipaktuueckas pabora Ne 1. «Ilomyuenue
ATHJIEHA U U3y4YEHHE €r0 CBONCTBY

Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyuenue 1
CHUHTETHYECKOTO KayuyyKa U PEe3HHbI




AJIKMHBI: COCTaB U 0COOCHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUIINI PEACTABUTEIIb AIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBs3b YIrieBOAOPOIOB,
MPUHAUISKAIUX K PA3TUIHBIM KJIaccam
[IpupoIHBIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB!

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC He(PTSIHBIC
ra3bl, He)Th ¥ TIPOIYKTHI €€ repepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTIIeBOIOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoOTroaTOMHBIE CIIUPTHI: ITUIICHTIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

20 Anbrerunsl: GopMaibaerua u
aneTranbAerusl. AueToH

21 OAHOOCHOBHBIE TMpe/ieNIbHbIE KAPOOHOBBIE

KHCJIOTBL: MypaBbUHAA U YKCYCHAsA




[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCyCHOM KHCIOTBI»
CreapuHOBas U OJIECMHOBAS KUCJIOTHI, KaK

23 MPEICTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

24 MpUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE ICHCTBHE
CrnosxHbie 3(QUPBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIOT. [ MPOIIH3 CIIOKHBIX
3¢upos

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuosoruuecKas poJib KUpPOB
VYTieBopl: cocTaB, KiacCH(pHKaIHs.

27 Baxneiimme npeacTaBuTeNu: TIIOK03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoTHbIe
MTOJIUMEPBI
KoHTposabsHas paboTta 1o paszaeny

29 «KucmopoacoiepkaIiyue opraHuIecKue
COCTMHEHUS

30 AMUHBL: METUJIAMHMH U aHHUIUH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Onosiornueckoe 3HaueHue. [lentuapl

39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUSI

33 OCHOBHEBIE TTOHATHS XUMUHU

BBICOKOMOJICKYJIAPHBIX COCIMHEHUH




OcHoBHEIC METOJbI CHHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN. 1
[InmacTmaccel, KaydyKkd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

Bcero

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/ibHbIe pecypchl

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(uUTyparus aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMHYEeCKuX 3yiemeHToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYCCKUX DJICMCHTOB U UX COG}II/IHGHI/Iﬁ
10 TPyMIaM U eproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux 3aeMmenToB .. Meneneena B
Pa3BUTUHU HAYKH

Crpoenue BeliecTBa. XUMUYECKas! CBSI3b, €€
BH/IbI; MEXaHU3MBbI 00pa30BaHUS
KOBaJIeHTHOH cBs3u. BogopoiHas cBs3b

BaneHTHOCTE. BJ'ICKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJISIPHOT'O U HEMOJICKYIISIPDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIE pacTBOPLI.
MaccoBas 1015 BelllecTBa B pacTBoOpe

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX COECAUHEHUH.




I'enetnueckas CBI3b HCOPraHUYCCKUX
BCUICCTB, PA3JIMYHBIX KJIIACCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U IIPEBPALCHHS YJHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

11

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[Moustitre o BogopoHOM mokasarese (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponu3 opraHUYecKuX U HEOPraHMUECKUX
BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEILHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJIei

13

KonTtponpHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢pusznyeckre cBONCTBa
METaJJIOB




15

CrinaBbl METAJUIOB. DNEKTPOXUMHUUYECKUIN
PsAI HAIPSKEHUN METalIoB

16

XHUMHYECKHE CBOMCTBA BAXKHEUIIINX
METAJUIOB (HATPUH, Kaui, KaJblUi,
MarHui, aJlOMUHUN) U UX COCTUHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 3314 10 TEME
«Mertamis»"

20

HemeTtamnel, MX IOJI0KEHHE B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYeCKre CBOMCTBA HEMETAIIOB.
AnnoTponus HeMeTauloB (Ha puMepe
KHCIIopoa, cepsl, hochopa u yriepoaa)

22

XHWMHYECKUE CBOMCTBA TAJIOI'CHOB, CEPhI U
UX COEIUHEHUMN

23

XHUMHYECKHE CBOMCTBA a30Ta, hocodpa u ux
COEIUHEHNN

24

XHUMUYECKHE CBOMCTBA yriepoaa, KpeMHUS
U UX COeIUHEHUM

25

[IprMeHeHre BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHHUN




26

O000111IeHNE ¥ CHCTEMAaTH3aLMs 3HAHUI 10
teMme «HemeTtamnery. BerauciaeHnus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKHE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemetanmnsi"»

28

KonTtponsHas padota o remam «MeTauibi
n «Hemeramibny

29

Heopranunueckue n oprannyeckue KUciaoThI.
Heopranunueckue u oprannyeckue
OCHOBaHUS

30

AmboTepHbIe HEOpraHUYeCKHUe U
opraHuyeckue coenuHeHus. [ enernueckas
CBSI3b HEOPraHUYECKUX M OPTaHUYECKUX
BEIECTB

31

Ponp xuMuu B o0ecIieueHun
3KOJIOTUYECKOM, SJHEPreTUUYEeCKON 1
MUIIEBON OE30TTaCHOCTH, Pa3BUTHHU
MEIULIMHBI

32

[IpencraBienust 00 OOMIKUX HAYYHBIX
MPHUHIUMIIAX TPOMBIIIJICHHOTO MOJIYYCeHUS
BAOXHEHIINX BEIIECTB

33

Yenosek B MHUPEC BCUICCTB U MATCpPUAJIOB

34

XuMus u 310POBbLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






