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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XUMHUHM Ha YpOBHE cpeaHero obmiero oOpa3oBaHUs
paspaborana Ha ocHOBe DexnepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanun», TpedbOBaHUM K pe3ylibTaTaM OCBOCHUS
denepanbHOil 00pazoBaTeIbHOM MPOrpaMMbl CpeAHEro oo6iiero oOpa3oBaHUsA
(®OIT COQO), npeacraBiaeHHbIX B  DeaepalilbHOM  TOCYJApPCTBEHHOM
oOpazoBarenbHoM cranaapte COO, c¢ yuétom Konmenmuu mnpenojgaBaHus
yueOHOro mpenmera «XUMUs» B 00pa3oBaTeNbHBIX OpraHuzaiusax Poccuiickoii
®denepanuu, peanu3ylONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOTPAMMBI, U
OCHOBHBIX TnONOkeHUN «CrTparernn pa3BUTHS BoOcClHUTaHuA B Poccuiickoit
®enepanuu Ha niepuoa a0 2025 roma» (Pacnopspkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJAXO0JI0B K pa3pabOTKe MPOTpaMMBbl MO XUMHUHU, K OINpPENeICHUIO
oOmielt crpaTeru 00y4eHus, BOCIUTAHUS U Pa3BUTHUSL O0YUYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBIIIH
koHUenTyanbHble nosnoxkeHuss GPI'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH,
COJIep>KaHUsl, Pe3yJbTaTOB OOydeHUss U TpeOOBaHMI K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XuMHUYECKOE o0OpaszoBaHue, MOJy4aeMoe BBIITYCKHUKAMH
o01eo0pa3oBaTeIbHOM OpraHu3alliy, SBISETCA HEOTHEMJIEMOW YacThlo MX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM JTAllOM pealu3aluu  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YypOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYIIUX
LEJOCTHOM CHUCTEME XHUMHYECKOTOo oOpa3oBaHUsA. ODTH LIEHHOCTU KacaroTcs
MO3HAHMS 3aKOHOB MPUPO/IbI, (POPMUPOBAHUSI MUPOBO33PEHHUS U OOIIEH KYJIbTYPHI
YeJIOBEKa, a TakXKe HSKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0O U TPUPOJHON cpene. Peanmusyercs xumuueckoe o00pa3oBaHHE
00yyJaromuxcs Ha ypOBHE CpeAHEro oO0Iero oopa3oBaHus CPeACTBAMH y4eOHOTO
npeaMera «XUMHS», COAEPkKAHUE M IOCTPOCHHE KOTOPOTO OIPENEIICHbl B
nporpaMme MO XUMHUU C Y4€TOM CcHelu(pUKH HAyKU XUMUHU, €€ 3HAYeHUs B
MO3HAHUM TPUPOJLI U B MaTepUAIbHOM >XKU3HU OOIIECTBA, & TaKkKe C y4ETOM
o0ImuX 1enedl W MPUHIUIOB, XapaKTEPU3YIONIMX COBPEMEHHOE COCTOSHUE
CHCTEMBI CpefHero odiiero oopaszoBanus B Poccuiickont deneparum.

XuUMHSL KaK AJE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0CcoOyI0 pojb B
COBPEMEHHOW IMBWJIM3AIIMU, B CO3/JaHUM HOBOM 0a3bl MaTEpPUATbHOU KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B POPMUPOBAHKUE PALMOHATBLHOTO HAYYHOTO MBIIJICHUS,
B CO3/IaHHE IIEJIOCTHOTO TMPEACTaBIIEHUs 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOJIBI U YEJIOBEKa, KOTOpoe (GOpMUpPYETCSs B XMMHUU HAa OCHOBE MOHUMAHUSA
BEILLIECTBEHHOT'O COCTaBa OKPY>KAKOLIET0 MHPA, OCO3HAHMS B3aUMOCBS3U MEKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOXKHBIMH 00JIaCTSIMU MPUMEHEHUSL.



TecHO B3aMMOJENCTBYS C JIPYTMMH €CTECTBEHHBIMU HayKaMHU, XMMHs CTajia
HEOTHEMJIEMOI YaCTbI0 MUPOBOU KYJIbTYpPbl, HEOOXOIUMBIM YCIOBUEM YCIEIITHOTO
Tpylla U >KU3HU KaxJoro ujeHa ooOmiectBa. CoBpeMeHHass XUMHUs Kak Hayka
CO3UAATEeNbHAs, KaK HayKa BBICOKMX TEXHOJIOTMW HANpaBJI€HA HA PELICHHE
m00adbHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHSL YEJIOBEYECTBA — CHIPHEBOM,
HSHEPTEeTHUYECKOM, MUIIEBOM, SKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J0POBbSI.

B coorBercTBUM ¢ OOHMIMMHM UENSIMH W TNPUHIUIAMU CPEAHETr0 OOIIero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kiaccol, 6a30BbIi YPOBEHD
U3YYEHHS) OPUECHTUPOBAHO MPEUMYIIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOAUMYI0 UM JUIsi  BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTHPOB, YCIEIIHOIO BKJIIOUEHHUS B IKU3Hb COLIMYMa, HPOJOJIKEHHUS
00pa3oBaHus B pa3IMUHbBIX O0JACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapnsitoiuMu  nipeaMetra  «XUMHUSD»  SBIAIOTCS  0a30BbIE€  KypChl —
«Oprannueckass xumusi» u «OOIasgs W HEOpraHUYecKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUsl KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHUU 110 HEOPTAaHMUYECKOW XMMHUU (C BKJIFOYCHUEM 3HAHWWU U3 OOIIECH XUMHH) H
opranndyeckor xumuu. OopMHUPOBaHHE NAHHON CHUCTEMBI 3HAHWWA MPU U3YUYCHUU
npenMera o0ecredYrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITUH, 3aKOHOB M TEOPUN XUMHUH.

Crpyktypa cojaepxkanusi KypcoB — «Opranuudeckas xumus» u «OOmas u
HEOpraHuueckas Xumus» chopMUpoBaHA B IporpaMMe IO XUMHU Ha OCHOBE
CUCTEMHOr0 TOJAXOJa K H3Y4YEHUI0 Y4YeOHOTo Marepuajia U OOYyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAHHBIM  Ppa3BUTHEM  3HAHUN Ha  ONpeAENIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKON XUMHUHM BEIIECTBA
paccMaTpuUBalOTCSl Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCMHEHUM, a TakKKe Ha YPOBHE CTEPEOXUMHUUYECKUX M DJIEKTPOHHBIX
npencTaBieHuit o crpoeHun BemiecTB. CBeneHus 00 H3ydyaeMbIX B Kypce
BEIIECTBAaX JIAIOTCS B PA3BUTUU — OT YIJIE€BOJOPOIOB JO CIOKHBIX OMOJOTHYECKH
AKTUBHBIX COEAMHEHUU. B Kypce OpraHMyecKOW XHWMHUHU IMOJYy4YarT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O 00Iero oO0pa3oBaHUs NMEpPBOHAYAIbHBIC
IPEICTaBICHUSI O XUMHUYECKON CBSI3M, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHMS], O XUMUYECKOW pEaKIUu.

[lon HOBBIM yIrJOM 3peHus B mpeaMmeTe «XuMus» 0a30BOr0 ypOBHSA
paccMaTpHUBaeTCs HW3Y4YEHHBIM Ha YpOBHE OCHOBHOrO oOIIero o0Opa3oBaHUs
TEOpPETUYECKU MaTepual U (AKTOIOTHYECKHE CBEJEHUS O BEIIEeCTBaX W
XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUS» OOy4arouuMcsl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAUYCHHE
NEPUOJUIYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX W METOO0JOTHYECKUX MO3UIIHA,



rIy0oke TMOHSATh HMCTOPUYECKOE W3MEHeHHEe QYHKIMH 53TOro 3akoHa — OT
06o0m1aromei 10 0OBCHSIONEH U TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHHMI O BaXKHEWMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XMUMHUYECKHX PEAKIHUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MpPOTeKaHus JonosHsercs B kypcax 10 m 11 xiaccos
AIIEMEHTAMU COJEPXKAHUS, HMEIOIIUMHU KYJIbTYpPOJIOTUUYECKUN U MIPUKIATHOM
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHMMAHHUIO B3aMMOCBS3U XUMHH C
IPYTUMH HayKaMH, PACKpBIBAIOT €€ POJib B IIO3HABATEIIbHOW W NPAKTUUYECKOU
NESITEIbHOCTA YEJIOBEKa, CHOCOOCTBYIOT BOCIHMTAHMIO YBaXKEHUSA K TMPOLIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX MPUIOKEHUI XUMHUU, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBS3aHHBIX C XUMHUEH, KPUTHUUECKHM OCMBICIMBATH UHPOPMAIUIO U
OPUMEHSATh €€ JJId TOMNOJHEHUsS 3HAaHWUW, pENICHUS WHTEIUIEKTYalbHbIX W
HKCTIEPUMEHTATBHBIX HUCCIEOBATENbCKUX 3a7a4. B 1enom conepxanue yueOHOTo
npeaMera  «XHUMHUS» — JaHHOTO  YPOBHS  M3YyYE€HUs  OpPHUEHTUPOBAHO  Ha
dbopMupoBaHue y 00y4arOUIUXCsl MHUPOBO33PEHUYECKONW OCHOBBI IS TMOHUMAaHUS
dbunocopckux uaeH, TaKUX Kak: MaTepuaJbHOE €IUHCTBO HEOPTraHUYECKOTO U
OpraHM4ecKoro MwHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHHUEM, IIO3HABAEMOCTh MPHUPOJHBIX SBJICHUM NYyTEM OSKCIEPUMEHTA U
pelieHuss TPOTUBOPEUUN MEXAYy HOBBIMU (akTaMd ¢ TEOPETUYECKUMU
NPEANOChIIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUU SKOJIOTHYECKUX TPOOJeM, a
TaK)Xe MpooOsieM cOEpeKEHUsI SIHEPTETUUECKUX PECYPCOB, ChIPhS, CO3JJaHUS HOBBIX
TEXHOJIOTHUM U MaTEPUAIIOB.

B nmuane pemeHus 3amad  BOCIHMTAaHUS, Pa3BUTUS M COLMAIMA3ALUU
o0y4Jaromuxcsd MPUHATBIE MPOTPaAaMMOM MO XHMHUM TOJIXOJbl K OIpeneleHUI0
COJIepKaHMUsI M TOCTPOEHUS TMpeAMeTa mpeAycMaTpuBaroT (popMHUpOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JIEUCTBUM, HWMEIOIUX 0a30BO€ 3HAYCHHUE IS
pa3IMYHBIX BUJIOB JESATEIBHOCTH: pelieHus mpoOJjieM, TMOHWCKa, aHalIu3a W
00paboTku nHpOpMaAUU, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA TPAKTUYECKOM
U HUCCIEIOBATEIBCKON JEATEIBHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU
XUMUHU.

B npaktuke mnpenopaBaHusi XMMUM Kak Ha YpOBHE OCHOBHOTO OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHET0 00111ero 00pa3oBaHusi, IPH ONPEACICHUN
COJIEpKATEIbHOM XapaKTEPUCTUKHU IEJNe H3ydeHUsi NpeAMeTa HallpaBICHUEM
MEPBOCTENIEHHONW 3HAYMMOCTH TPAJAUIIMOHHO TMPU3HAETCA (POPMUPOBAHHE OCHOB
XUMHUYECKOW HAyKH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATENIbHOCTA YEJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJNbTypbl. C
METOJAMYECKOW TOYKH 3PEHUS TAKOM IMOJXOJ K OIPEICIICHUIO LIEIEH H3YYCHUS
MpEaMETA SIBIIETCS BIIOJIHE ONPABIaHHBIM.



CornacHo AaHHOW TOYKE 3pEHHUS TJIaBHBIMHU LEISMHU U3YYCHHUS IpeaIMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) ssBAsIIOTCS:

e (QopMHpOBaHHE CHCTEMBbl XUMHUYECKHUX 3HAHUW KaK  BaKHEHIIel
COCTAaBJISIFOIIEH €CTeCTBEHHO-HAYYHON KapTHUHBI MHUpA, B OCHOBE KOTOpPOH
JIeKaT KIIOYeBbIe MOHATHS, (yHAaAMEHTAIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHME f3bIKa HAYKH, YCBOCHHE U TOHMMAHHME CYIIHOCTH JOCTYIHBIX
000011IeHIHT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpHEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (QopMHUpOBaHHME U PA3BUTHUE MPEJCTABICHUI 0 HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XHUMHYECKUX pEaKIUH, HEOOXOAMMBIX [UIsi MPUOOpETEHUS
YMEHUN OPUEHTUPOBATHCSI B MHPE BEIIECTB M XUMHUYECKUX SBIICHUI,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HH;

e pa3BHUTHE YMEHUH U CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OKCIEPUMEHTa, COOJIIOJICHUEM TPABUI
0€30ImacHOT0 00paIeHusl C BEeIeCTBAMM.

Hapsny c atum, conepskarenbHasi XapaKTepUCTHKA LieJield U 3a7a4 U3y4eHUs
npeaMeTa B mporpaMMe o XMMHUHM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMU B CUCTEME CpeaHero obmiero oopazoBanus. CerogaHs B
OpernojaBaHud XUMUU B Oonbllield  cTeneHW OTAAETCs  IPEeNrovTeHHe
IPAKTUYECKON KOMIIOHEHTE COJep)KaHusl OOy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJIFOTOBKY BBIITYCKHHUKA OOIIE00pa30BaTEIbHONW OpraHU3alliy, BIIAJCIONIETO HE
HAa0OpoM 3HaHUM, a (YHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOaMH H
YMEHUSMHU aKTUBHOTO TMOJYYEHMs] 3HAHUW M MPUMEHEHUSI X B PEATIbHOU KU3HU
JUTSL pEIICHUS IPAKTUYECKUX 3a7a4.

B cBa3u ¢ 3TUM npu u3ydeHUM mnpeaMera «XUMUS» JOMUHUPYIOIIEe
3HaUEHUE MPUOOPETAIOT TAKUE EJIH U 3a/1a4H, KaK:

ajganTanus oOy4arolmuXcs K YCJIOBHUSIM JUHAMUYHO PA3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHUE  WHTEIUIEKTYaIbHO  Pa3BUTOM  JUYHOCTH,  TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHSITHIO TPAMOTHBIX
pElIeHU B KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMH U UX
MPUMEHEHHEM;

dbopmupoBaHue y OOydYarOUIUXCS  KJIIFOUEBBIX HABBIKOB  (KIHOUYEBBIX
KOMIIETCHI[MI), HMEIONIUX YHUBEpPCAIbHOE 3HAYEHUE [JIsi Pa3IMYHbIX BHJIOB
NEeATeNIbHOCTU: PEIIeHUsl Tpo0jeM, Moucka, aHain3a U 00paboTku UHGpOpMaIluH,
HEOOXOIMMBIX MJII TPUOOPETEHUS OIbITa JEATEIBHOCTH, KOTOpas 3aHHMAaeT
BXHOE MECTO B T[O3HAHUM XHUMHHM, a TaKXKe JJIs OICHKM C TMO3ULUN
IKOJIOTHYECKOM 0e30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U XHUMHYECKHX
MPOIIECCOB HA OPTraHU3M YEJIOBEKA U MIPUPOIHYIO CPELY;



pa3BHTHE I03HABATCIbHBIX HMHTEPECOB, MHTECIUICKTYAIbHBIX U TBOPYCCKUX
CIOCOOHOCTEH 00YJArONTUXCS: CIIOCOOHOCTH CaMOCTOSITEILHO MTPHOOPETaTh HOBBIC
3HAHUS TI0 XUMUU B COOTBETCTBHH C )KHU3HEHHBIMHU TTOTPEOHOCTSIMH, HCIIOIH30BaATh
COBpPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJIOTHH JIJIS TMOMCKA M aHajdu3a y4eOHOU U
HAYYHO-TIOMYJISPHON HHPOPMAIIUA XUMUIECKOTO COJEPIKAHNUS,

dbopMHUpOBaHUE U PA3BUTHE Yy OOYUYAIOIINUXCS ACCOIIMATHBHOTO M JIOTHYECKOTO
MBIIIIJICHUS, HA0JI01aTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXO/IMMBI, B YAaCTHOCTH, TPH IUIAHUPOBAHWM W TIPOBEICHUU XUMHUYECKOTO
IKCIICPUMEHTA;

BOCIIUTAaHUE Y OOydJalomuxcs YOSKIEHHOCTH B TyMaHUCTHYECKOU
HAIIPABJICHHOCTH XHUMHH, €€ BaXHOW POJIM B PEIICHUH TJI00aJbHBIX MpPOOJIeM
PaIMOHAIEHOTO TPUPOIOIIOIH30BAHUS, TTOTIOJHEHUSI YHEPTETUICCKUX PECYPCOB H
COXpaHEHUs] TPUPOHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIICHUSI K TPHUPOJEC W CBOEMY 3JI0POBBIO, a TaKKe MPHUOOPETCHHS OIbITa
UCIIOJIb30BAHUS TIOJIYYCHHBIX 3HAHWM IS TPHUHSITHS TPAMOTHBIX pEIICHUN B
CUTYaIMsIX, CBSI3aHHBIX C XUMHYCCKUMH SIBJICHUSIMH.

B ydeOHOM maHe cpemgHero oOmiero oOpa3oBaHUS TPEAMET «XUMH
0a30BOr0 YpOBHS BXOIUT B COCTaB MPEAMETHON o0nacTh «EcTecTBeHHO-HAay4YHBIC
IPEIMETHI.

OO1ee 9ncI0 9acoB, OTBEAEHHBIX IS U3yYEHUsT XUMUHU, Ha 0a30BOM YPOBHE
cpexaHero obmero odpasoBanms, coctariser 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heenmo), B 11 kimacce — 34 yaca (1 yac B Hefenio).



COJEPKXAHUE OBYYEHUA
10 KJIIACC
OPTAHNYECKASA XUMMUA

Teopernueckue 0CHOBBI OPraHUYECKONH XUMHU

IIpenMer opraHnyecKol XMMHH: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
MOJIYYEHUU HOBBIX BEIIECTB M MaTepHalioB. TeopHusi CTPOCHUS OPTraHUYECKUX
coenuHenuit A. M. bytnepoa, eé ocHoBHBIE TTOI0KeHUsI. CTPYKTypHBIC (POPMYIIBI
opranuueckux BemniecTB. [‘omomorusi, wuszoMepus. XuMUYEeCKas CBS3b B
OpraHUYECKUX COCIMHEHUSX — OJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenue o kiaaccuduKaluy OpraHUYECKUX BemlecTB. HomeHkmarypa
OpraHWYeCKUX COEIMHEHUN (CucTeMaTHdecKas) ¢ TpHUBUAJIbHBIE Ha3BaHUS
BKHEWINX MPEACTABUTEIIEN KIIACCOB OPraHUYECKHUX BEILIECTB.

OKCIEPUMEHTANIbHBIE METOJIbl HM3Y4YE€HHUS BEIIECTB M HUX IPEBPAILICHHI:
O3HAKOMJICHHME C 00pasllaMu OpraHMYeCKHMX BEIIECTB W MaTepHaliaMH Ha UX
OCHOBE, MOJEIMPOBAHUE MOJEKYJI OpPraHMYeCKUX BEIECTB, HAONIOJECHUE U
OMMUCAHUE JEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB
py HarpeBaHuu (TU1aBieHue, OOyIrIIMBaHUE U TOPEHHUE).

YriaeBoaopoasl

AJNKaHBl: COCTaB W CTPOEHHE, TOMOJIOTMYECKHMUA psA. MeTraH W 3TaH —
IPOCTEHIINE TPEACTABUTENMN aJKaHOB: (U3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHus] M TOpEHUs), HAXO0XKAEHUE B MPUPOAE, IOJIYyYECHHE U
MIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHHUE, TOMOJOTUYECKUN pAN. DTUJIEH U NPONUIIEH —
OpOCTEHIINEe TMPEICTAaBUTENN AJKEHOB: (DU3WYECKHME M XUMHUYECKHUE CBOMCTBA
(peakuuu TUIPUPOBAHUSA, TAJOTCHUPOBAHUS, THUApATAIIMU, OKHUCICHHUS U
MOJIMMEPU3ALINH ), TIOTYYEHHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u merunOyranues-1,3: crpoeHue, BakKHEUIIHE
XUMUYECKHE CBOKCTBa (peakuus noiaumepusanuu). IlomyyeHrne CUMHTETHYECKOro
Kay4yyKa U PE3HHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH Psifl. ALIETHIICH
— MPOCTEUIMUA TPEACTaBUTENb AQJIKHHOB: COCTaB, CTpOEHUE, (PU3UYECKHUE U
XUMHYECKHE CBOWCTBA (peaKIMy THAPUPOBAHUS, TaJOTeHUPOBAHUS, TUIpATAIlUH,
TOpEHHUsI ), MOTy4YEeHUE U PUMEHEHUE.

Apenbl. beHzon: cocraB, cTpoeHue, (pu3NUECKHe U XMMHUYECKHE CBOWCTBA
(peakuuu rajJoreHUpOBAHUS U HUTPOBAHUS ), TOJyYCHUE U TIpUMEHeHue. Tonyon:
cocmas, cmpoeHue, Quauueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUA), NOdydenue U npumeHenue. TOKCUYHOCTD



apeHoB. ['eHeTHyeckas CBSI3b MEXIY YIJIEBOJOPOJAMHM, MNPUHAMICKAINIMMHU K
Pa3IUYHBIM KJIACCaM.

[IpuponHble HMCTOYHUKHU YIIIeBOJOPOJOB. IlpupoaHbiii ra3 W NOMYyTHbBIE
HedTsHbie ra3el. Hedth u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HedTu:
MEPEroHKa, KPEKUHT (TePMHUYECKUN, KaTaluTH4ecKuil), nuponu3. I[IpomyKkTsl
nepepaboTku HePTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI
yroJib U MPOAYKTHI €r0 NepepadoTKH.

OKCIEPUMEHTANIbHBIE METOJIbl HM3YYEeHHUS BEIIECTB M HUX IPEBPAILCHHI:
O3HAaKOMJIEHHME C oOpa3llaMM IUIACTMACC, KAay4yKOB M PE3UHBI, KOJJICKIIUU
«Heptb» u  «Yromap», MOJAEIMPOBAHHE  MOJIEKYJ  YIJIEBOJIOPOJOB U
raJIOT€HONPOU3BOIHBIX, MPOBEACHUE MPAKTUYECKON PaOOThI: MOTYyYECHUE HTHIICHA
Y U3YYEHHE €TI0 CBOMCTB.

Pacuérnrie 3agaum.

Brluncnenus mo ypaBHEHUIO XHUMHUYECKOW peaknuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA MJIU MPOAYKTA PEaKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB HJIA MIPOYKTOB PEAKIIUN ).

Kucaopoacoaepxamme opranndeckue coenHeHUs

[IpenenbHble OJHOATOMHBIE CIOHUPTHL. METaHOI W JTaHOJ: CTPOCHHE,
dbu3uyeckue W XUMHUYECKHE CBOMCTBA (peaklUMU C AaKTUBHBIMU METaJllIaMH,
rajioreHOBOJOpOJaMHU, TOpEHHUE), MpUMEHEHHE. BoJIopojHbIE CBSI3M MEXIY
MOJIEKYJIaMu CIUPTOB. JleficTBUE MeTaHOJIa U ATaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroatoMHble  CHUPTHI. ODTWICHIJIUKOJIb U  TJIMIEPUH: CTPOCHUE,
dusznueckre W XMMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO MICIIOYHBIMU
MeTaJJlaM{, KauyeCTBEHHAas peaklMs Ha MHOTOAaTOMHBbIE crupThl). JleiicTBue Ha
opraHusM yesnoBeka. [I[puMeHeHue rimiepuHa U 3TUICHTIIUKOJIS.

@deHoM: CTPOCHHE MOJIEKYJbl, (U3NUEeCKue U XHUMHYECKHUE CBOMCTBA.
Toxcuunocts (perona. [Ipumenenne denona.

Anpneruibl U KkemoHsl. DOpMalblIeTU]l, AalleTAIbAETUJI CTPOCHHE,
bu3uYecKue U XUMHYECKHUE CBOMCTBa (pEaklMM OKHUCICHHS U BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIIUN ), TOJYYEHUE U IPUMEHECHHUE.

OAHOOCHOBHBIE TIpenesibHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHAasi KUCJTIOTBI: CTpoeHue, GU3MUECKHe U XUMHUYECKHUE CBOMCTBA (CBOIMCTBa,
oO1ue i Kiiacca KUCIOT, peakius 3Tepuduxanum), mojaydyeHue u mpuMeHeHHe.
CreaprHOBasi W OJEMHOBAs KHUCJIOTHI KaK MPEICTABUTENN BBICHIUX KapOOHOBBIX
KHUCJIOT. MblJIa KaK COJIU BBICHINX KAPOOHOBBIX KHUCIIOT, UX MOIOIIIEE IEUCTBUE.

CrnoxxHble >(upbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. ['maponus xxupos. [Ipumenenne xupoB. buonoruueckas

POJIb KHUPOB.



YrneBoapl:  coctraB, Kiaccudukaius ~— yriieBojgoB  (MOHO-, JU- U
noyicaxapuibl). ['Ioko3a — IPOCTEHIM MOHOCAXapul: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (PU3MYECKHE M XUMHUYECKHE CBOWCTBAa (B3aMMOJEUCTBUE C
ruapokcugom Mmenu(Il), okucnenne ammuayHbIM pacTBopoM okcuaa cepeodpa(l),
BOCCTaHOBJICHHE, OpO’XKEHUE TIJIIOKO3bl), HAXOXKACHUE B NPHUPOJE, MPUMEHEHHE,
ounonoruydeckas poiib. Dortocunte3. pyKTo3a Kak H30Mep TIIHOKO3bI.

Kpaxman u nemnonno3a Kak npupojiHble nojauMepbl. CTpoeHHE Kpaxmania U
HeUton036l.  DU3MYECKHEe U XHMMHYECKHME CBOMCTBA Kpaxmaina (THUIPOJIu3,
KAueCTBEHHAasl PEaKUs C HOJAOM).

OKCIEPUMEHTANIbHBIE METOJIbl M3Yy4YEeHHUS BEIIECTB M HUX MPEBPAIICHHI:
npoBe/ieHrne, HaONMI0JeHue M OMUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIC PEAKIMH OJIHOATOMHBIX CHUPTOB (OKUCJIEHUE ATaHOJA
okcunom wmeau(Il)), MHOTOaTOMHBIX CHHUPTOB (B3aUMOJCHCTBUE TIIMIIEpUHA C
ruapokcuaom meau(Il)), anpaernaoB (OKUCIeHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u ruppoxkcunom menu(ll), B3aummoneiicTBUE Kpaxmana € HOAOM),
MIPOBEJICHUE MTPAKTHUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacu€rHble 3agaum.

Bolunciienuss 1o ypaBHEHUIO XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTA PEaKIMU MO MU3BECTHBIM Macce,
00bEMY, KOTMYECTBY OJHOTO U3 MUCXOJHBIX BELIECTB WA MPOJAYKTOB PEAKIIUH).

A3oTcoiepxKaliue OpraHuyecKrue COeIMHEHUSI.

AMMHOKHUCIIOTHI Kak amM(OTepHbIE OpraHuveckue coeAuHeHus. Duzndeckue
U XMMHUYECKHE CBOWCTBA aMHHOKHUCJIOT (Ha mpuUMepe IHIMHA). buonoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuapl.

benku kak NOpUPOIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpUYHAsT M TPETUYHas CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, IEHATYypaIusl, KaueCTBEHHbIE pEaKINK Ha OeNKu.

OKCIEPUMEHTAJIbHBIE METOJbl HM3Y4YeHUs BEIIECTB M UX MPEBPAIllCHUI:
HaOJII0/ICHHE U OMKCaHuEe AEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpAlUsl OCIKOB MpU
HarpeBaHUHU, IBETHBIC PEaKIUU OEITKOB.

BricokomoJieKy IsIpHBIE COCTUHECHUS

OCHOBHBIE TOHATHS XMUMHUHU BBICOKOMOJEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEOHSS MOJICKYJIApHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCIMHEHUH —
MOJIMMEPU3ALINS U TTOJMKOHICHCAIHSL.

OKCIEpUMEHTAIIbHBIE METOJIbl HM3Yy4YEHUS BEIIECTB M HUX IPEBPALLICHMI:
03HAKOMJIEHHE ¢ 00pa3laMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexrpeaMeTHbIE CBI3H.



Peanuzanus MeXnpeaIMETHBIX CBSI3€M NPU U3YYEHUU OPraHUYECKOM XUMHUU B
10 kimacce OCYIIECTBIISIETCS 4Y€pe3 HCIOIb30BAaHME KaK OOIIUX ECTECTBEHHO-
HAyYHBIX MOHATUM, TaK W TOHATHUH, SBISIOMIMXCS CUCTEMHBIMHU JJI OTJEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO6mire ecTeCTBEHHO-HAYUYHbIC TTOHSATHUS: SIBJICHUE, HAYYHbIN (aKT, TUIIOTE3a,
3aKOH, TEOpHUsl, aHAJIN3, CUHTE3, KJacCU(PUKAILMSA, NEPUOIUYHOCTb, HAOIIO/ICHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIMPOBAHUE.

®usnka: Marepus, DJHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, PU3MUECKUE BEIIMUMHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opraHuszMm, Ouocdepa, oOMEH BEIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTUBHBIC BellecTBa (OENKH, YTIEBOJbI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJbI, MOJE3HbIE UCKOIMAEMbI€, TOILIMBO,
PECYPCHI.

TexHoJOrHA: MHILIEBbIE NPOIYKTHI, OCHOBBI PAlMOHAJIBHOIO MHUTAHUSA,
MOIOIIIUE CPEJCTBA, JEKAPCTBEHHBIE U KOCMETUYECKHE MPENapaThl, MaTEpUaIbl U3
MCKYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIASA U HEOP'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMUMHH

XUMHAUYECKAM 3neMeHT. AToM. Smpo aroma, H30TONBL. JJIEKTPOHHAsS
000J10UKa. DHEPreTUUYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOWTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacmpeielieHUs] JIEKTPOHOB IO OpOUTAISIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOHPUTYpALIHS aTOMOB.

[Tepuonuueckuii 3akoH U Ileproanyeckas cucTeMa XMMHYECKUX 3JIEMEHTOB
. . Menneneesa. CBsA3b nepuoanueckoro 3akoHa v Ilepuoamdyeckoil cucteMsl
xumuyeckux aneMeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHUMHUYECKUX DJJEMEHTOB W
00pa3yeMbIX MMH TIPOCTBIX M CIIOXKHBIX BEIIECTB MO TPyHmaM H TEpPHOJIaM.
3HaYeHHE NEPUOANYECKOTO 3aKOHA B PA3BUTUH HAYKH.

Ctpoenue BellecTBa. XHUMHUYECKas CBSI3b. BHAbl XUMHYECKOW CBSI3U
(koBaJIeHTHAsT HEMOJISApHAs WU TOJISIpHAs, MOHHAs, MeTalindeckas). MeXaHU3MbI
00pa3oBaHUs KOBAJICHTHOM XHUMHYECKON CBA3U (OOMEHHBIM W JOHOPHO-
aKIenTopHbii). BomopomHas cBsS3b. BaleHTHOCTh. DIEKTPOOTPHUIIATEIBHOCTD.
Crenenb okucieHusi. IOHbI: KATUOHBI U AHUOHBI.



BemecTtBa  MOJEKYJISIPHOTO W HEMOJEKYJISIPHOTO  CTPOEHUA. 3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAINIMUECKUX PELIETOK. 3aBUCUMOCTD
CBOVCTBA BEUIECTB OT TUINA KPUCTAJIMYECKON PEIIETKH.

ITonsiTue 0 nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1 BEIECTBA B PacTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIUHECHUM. Homenknarypa
HEOPraHWYECKUX BeEIIeCTB. ['eHeTuyeckas CBsA3b HEOPraHUYECKUX BELIECTB,
MIPUHAICKAIMNX K PA3JIMYHBIM KJlaccaM.

Xumuueckas — peakuus. Kmaccudukamuss  XMMHUYECKHX — pEakuil B
HEOPraHWYECKOM M OPraHUYeCKOW XHMMHUHU. 3aKOH COXPAHEHUS MAaCChl BELIECTB,
3aKOH COXPAHEHUS U NPEBPALCHUS SHEPTUU IIPU XUMUYECKUX PEAKLIMUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inuHbIX (pakTopoB. OOpaTuMbIe
peakuun. XuMmMuueckoe paBHoBecue. DakToppl, BIUAKOIIKAE HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

OnekTponutuyeckas auccoruanusa. CuiabHble U crnadbie ekTpoauTsl. Cpena
BOJIHBIX PaCTBOPOB BELIECTB: KUCas, HEUTPAJIbHAS, [EITOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTAIIbHBIE METO/Ibl HM3YyYEHHUS BEIIECTB M HUX IPEBPALLICHMI:
neMoHcTpanus Tabnui «llepuonuueckas cucteMa XuMudeckux siaementoB /. U.
MenneneeBa», U3ydeHHE MOJENEH KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJECHUE U
OMHUCaHUE IEMOHCTPAIIMOHHBIX U JTaOOPATOPHBIX OMBITOB (pa3ioKeHUE MEPOKCHUIA
BOJIOPOJIa B MPUCYTCTBUHU KaTaau3aTOpa, ONMPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TMOMONIBI0 YHHMBEPCAIBHOTO WHAMKATOpA, pEeaKIMd HOHHOTO OOMeHa),
IIPOBEJIEHNE MPAKTUUECKOU paboThl «BiusiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHUUYECKOU PEAKLIUN.

Pacuérnrie 3agaumn.

Pacu€éTtel 1O ypaBHEHHMSIM XUMMYECKMX pEaKUMM, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C HMCIOIB30BAHUEM NOHATHUS «MaccOBas
JIOJIS1 BEILIECTBAY.

Heoprannueckasi xXuMusi

Hemeramnel. llonoxkenne HemerayuioB B Ilepuoamueckor  cucreme
xumudeckux anemeHtoB J[. M. MenpaeneeBa u 0COOCHHOCTH CTPOCHHSI aTOMOB.
du3znuecKkue CBOICTBA HEMETAJUIOB. AJUIOTpONUS HEMETAUIOB (HA MpUMeEpe
KHCIIOpOJia, cephl, pocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEUIINX HEMETA/UIOB (rajOreHOB, CEPhl, a30Ta,
dochopa, yriaepoga M KpeMHHUSI) M UX  COCOUHEHUH  (OKCHJIOB,
KHUCJIOPOJICOAEPKAIIMX KUCJIOT, BOJOPOIHBIX COSTUHEHUN ).

[IpuMeHeHne BaXKHENIIMX HEMETAIUIOB U KX COEUHEHUM.



Mertannel. [lonoxenue meraninoB B Ilepruoanyeckor CUCTEME XMMHUYECKHX
anemeHnToB JI. Y. MenaeneeBa. OCOOCHHOCTH CTPOCHHS JICKTPOHHBIX 000JIOUEK
atoMoB MeTauioB. O0mue duszndeckue cBoricTBa MeTayioB. CIjlaBbl METAJJIOB.
DIIEKTPOXUMHUUYECKUN Psii HATPSKEHUN METAILIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHINX METAIJIOB (HATpUM, KaluM, KalbIIUH,
MarHui, aTlOMUHUHN, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCIUHECHUI.

OO6mue crocoObl MoaydYeHHs MeTalioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHUKE.

OKCNEpUMEHTAJIbHBIE METO/bl HM3YyYE€HHUs BEIIECTB W MX MPEeBpallCHUM:
U3y4YeHUE KOJUIEKINU «MeTaibl U CIUIaBbl», OOpa3l0B HEMETAIIJIOB, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3aj7iay, HAOJII0JICHUE W OIMCAaHHWE JICMOHCTPAI[MOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THIPOKCHIA ATIOMUHHS C PACTBOPAMHU
KHCJIOT U IIeJI0Yel, KaueCTBEHHBIE PEAKIIMK Ha KATUOHBI METAJLIIOB).

Pacuérneie 3agaum.

PacuéTthl Macchl BemecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MAacce WM O00BEMY OJHOTO M3 YYaCTBYIOIIUMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00BEMA, KOTUYECTBA BEILIECTBA) MPOAYKTOB PEAKIIUU, €CIU OJTHO
13 BEILIECTB UMEET IPUMECH.

XuMUSA U )KU3Hb

Ponb xumun B oOecrnmedeHruH 3KOJIOTHYECKOM, SHEPTeTHYSCKON U TMHIIEBOM
0€30MacHOCTH, Pa3BUTHUU MenulUHbL. [lOHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss o0 OOmMMX HAyYHBIX MNPHUHIUIIAX TPOMBIIIJIEHHOTO
MOJTyYCHUS BaXKHEUIIINX BEIIECCTB.

UenoBek B MHUpE BEIIECTB M MATEpUAIOB: BaXHEHUIINE CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKu, CTEKJIO, KEpaMuKa,
Marepuaibl sl 3JICKTPOHUKH, HAHOMATEpUAIbl, OPraHUYECKUE U MUHEpPAIbHBIE
ya0OpeHus.

XuMHUsT U 3I0POBbE YEJIOBEKA: IpaBWIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MacHOT0 UCMOJIb30BaHUs MPENapaToB OBITOBOM XUMHHU
B IOBCETHEBHOMU KU3HU.

MexnpeamMeTHbIE CBSI3H.

Peanmuzanus  MEXNpEeIMETHBIX  CBsI3¢M Npu  M3ydYeHUM oOmed u
HeopraHmueckoi xumuu B 11 Kiacce oCyliecTBISIETCA Ye€pe3 UCIOIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUM, TaK U TMOHSITHUH, SBISIOMIMUXCS
CHUCTEMHBIMHU JIJIS OTJICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mie ecTeCTBEHHO-HAyYHbIE MOHSTHS: HAay4YHBIM (akT, rumores3a, 3aKOH,
TEOpHs, aHajgu3, CHUHTE3, KiIaccupuKalusi, IepUOAUIHOCTh, HAOJIOACHUE,
SKCIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHNUE, SBJICHUE.



dwusnka: MaTepus, SHEPTUs, Macca, aToM, JICKTPOH, MPOTOH, HEHTPOH, HOH,
U30TOII, PaJIMOAKTUBHOCTh, MOJICKYJIA, SHEPTCTHUECKHI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHUE BEIIECTBA, (PM3HUUYCCKHUE BEIUUUHBI U CIUHMIIBI MX
U3MEPECHUS, CKOPOCTD.

buonorus: knerka, opraHu3M, 2JKOCHCTeMa, Ouocdepa, Makpo- U
MHKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpraHU3MeE.

['eorpadus: MuHEpasbl, TOPHBIC TTOPOIBI, MOJIE3HBIC UCKOIIAEMbIC, TOILIMBO,
pPECYpPCHI.

TeXHONOrusA: XUMHUYECKass MPOMBIIIICHHOCTh, METAJLTypIrHsi, MPOU3BOJACTBO
CTPOHUTEIIBHBIX MAaTEPHAJIOB, CEIBCKOXO3IMCTBEHHOS IIPOM3BOJICTBO, ITHIICBAS
IPOMBIIIICHHOCTh,  (hapMalleBTHYEeCKass  MPOMBIIUICHHOCTh,  MPOHM3BOACTBO
KOCMETHYECKHX IPEIapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCPHAIOB,
AIICKTPOHHAS MTPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIIBTATBI OCBOEHU A ITPOTPAMMEBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
00yJaromuUMHCs TMPOrpaMM  CpPEHEro 00Iero oOpa3oBaHus (JUYHOCTHBIM,
METanpeIMeTHbIM W MHpeaMeTHbIM). HaydHo-MeToauyecko OCHOBOM IS
pa3pabOTKU TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOrPaMM CpPEIHEro oOIero
00pa3oBaHUS SIBISETCS CUCTEMHO-/ICATEIIbBHOCTHBIN MTOAXO/I.

B cooTBeTcCTBUM C CUCTEMHO-ACSTEILHOCTHBIM MOAXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS TMpeaMeTa «XHUMHS» Ha YPOBHE CpPEIHErO
0011ero oOpa3oBaHus BBIJCICHBI CICTYIONTNE COCTABIISIOIIHNE:

OCO3HAHHWE OOYYaIOIIMMHUCA POCCUHUCKOM TIpa)kTaHCKOW WJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH U CAaMOOTIPEICICHHUIO;

HaJu4Yue MOTUBALIMY K 00YUYEHUIO;

[[eJICHANIPABIICHHOE PAa3BUTHUE BHYTPEHHUX YOEKICHUN JTMYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEW M UCTOPUUYECKUX TPAIUIIUKA 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh W CIOCOOHOCTh OOYYalolmUXCsS PYKOBOJCTBOBATHCS B CBOEH
NESATEIbHOCTA I[€HHOCTHO-CMBICIIOBBIMA yYCTAHOBKaMH, MPUCYLUIUMU 1ETOCTHOM
CHUCTEME XMMHYECKOTO 00pa30BaHus;

HaJU4Yue MPaBOCO3HAHUS IKOJIOTHYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTH
LEJIA U CTPOUTDH )KU3HEHHBIC TIJIaHBI.

JInyHOCTHBIE pE3yJbTAThl OCBOEHUS MpeaMeTa «XHUMHS» JIOCTUTAIOTCS B
CAMHCTBE Yy4YeOHOM U BOCHUTATEIBHOM JIEATEIBHOCTM B COOTBETCTBUHM C
TYMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U HuJeajlaMH POCCHICKOTO TPakKJIaHCKOTO OOIINEeCTBa, MPUHATHIMU B OOIIECTBE
HOpMAMHU W TpaBWJIaMU  TOBEICHMs, CIIOCOOCTBYIOIIMMH  IPOIleccam
CaMOIIO3HAHMS, CaMOpPa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MmpeaMeTra «XUMHUSD) OTpaxkaroT
c(hOpMUPOBAHHOCTh OIBITA IIO3HABATEIIPHOM M TPAKTUYECKOW JICSITCIBHOCTH
00yyYaromuxcs Mo peaiu3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM UYUCIIE B
YacTH:

1) rpa:xaaHCKOr0 BOCTIUTAHUSA:

OCO3HAHUS OOYYAIOIIMMHCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00sS3aHHOCTEH,
YBOKEHUS K 3aKOHY U MPABOMOPSAKY;

MPEJCTaBICHUS O COIMAIbHBIX HOPMaxX MW MpaBUIaX MEXKINYHOCTHBIX
OTHOIIECHUH B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JAESITENIbHOCTH IPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX M MO3HABATENBHBIX 3aJ1a4, BBHIOJIHEHHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTU TMOHUMATh W MPUHUMATH MOTHUBBI, HAaMEpPEHHUS, JIOTHUKY U
apryMEHTHI APYTUX MPU aHAIIM3E PA3TUYHBIX BUJIOB YUEOHOM JIEATEIIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIMTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY M HAYYHOMY HACIEIUIO
OTCUYECTBCHHON XMMMU;

YBOXEHHUS K IPOIIECCY TBOPYECTBA B OOJACTH TEOPHH U TMPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHMSI TOTO, YTO JOCTHXKEHHUS HAyKH €CTh pPe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJICHUM, KPOMOTIUBBIX  SKCIIEPUMEHTAIbHBIX  ITOHMCKOB,
MOCTOSIHHOTO TPY/Jla YYEHBIX U MPAKTUKOB;

WHTEpeca U TO03HABATEJIbHBIX MOTHMBOB B TMOJYYEHUU U MOCIETYIOIIEM
aHanu3e MHGOpMalUKd O MEPEAOBBIX JTOCTUKEHUAX COBPEMEHHON OTECYECTBEHHOMU
XUMUW;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAllMH, CBSI3aHHbIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH,;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJECHUE U TOCTYIKH CBOMX TOBApHIIEH ¢
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUM ITHX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJbTYPHI 310POBbS:

NOHMMAaHMUS I[IEHHOCTEW 3J0pOoBOro M 0Oe3omacHoro o0pa3a KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHONICHHUS K COOCTBEHHOMY (PU3UMYECKOMY H
MICUXHYECKOMY 3/I0POBBIO;

COOMIOEHUsT TpaBWJI 0OE€30IacCHOr0 OOpalleHusi ¢ BeUlecTBaMU B OBITY,
MOBCETHEBHOM JKU3HU U B TPYJAOBOM JIEATEIILHOCTH;

MOHUMAHHUS I1EHHOCTU TMPaBWI HWHAUBUIYAIBHOTO U  KOJUJIEKTHBHOI'O
0€30MacHOr0 MOBEJACHUS B CUTYAILIMUSIX, YTPOXKAIOIINX 3[0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCJEACTBUI M HENPUATUS BPEAHBIX MpPUBBIYEK (YMOTpeOiIeHus
aJIKOT0JIs1, HAPKOTUKOB, KypEHUS);

5) TpyaoBOro BoCIMTAHMSA:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIEA0BATEIbCKON
NESTENbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOW U  JAPYTHX BHJIAX
NEeSATeNbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YydYacTHE€ B PEIICHUHM MPAKTHUECKHX 3a7ad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YyUYEHUIO Mpodeccruil pa3aIuvyHoro poja, B TOM
YKCJIe HA OCHOBE MMPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMHH;

YBaXKEHHUS K TPYY, JIIOASM TPYJia U pe3ybTaTaM TPYAOBOU JIEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HMHAWBUIYAIbHON TpaeKTOpUU
oOpaszoBanus, Oyayiiei npodeccun U peanusalud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTEeH 00IIIeCTRA;

6) IK0JI0rM4eCKOro BOCIIUTAHUA:

HKOJIOTHYECKHU 11e7IeCO00Pa3HOr0 OTHOIIEHUS K TPUPOJE, KaK HCTOUYHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIJIE;

NOHMMAaHHS TJ00aJbHOTO XapakTepa 53KOJOTHMYECKHX NpoOJieM, BIUSHUA
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MTPUPOTHON U COIUATBLHOM CPEJibl;

OCO3HAHUS HEOOXOJWMOCTH UCIIOIb30BAHUS JOCTHXKEHUM XUMHM TSt
pelIeHus: BOIPOCOB PAIIMOHAIIBHOTO MPUPOJOTOIL30BAHNUS;

AKTUBHOTO HENPUATUSA JEUCTBUN, MNPUHOCIIIMUX BpPEHN OKPYKAIOLIEH
OPUPOJHON Cpejie, YMEHUsl MPOTHO3UPOBATH HEOJIArONPHUSATHBIE JKOJIOTUYECKUE
MOCJIEICTBUS MIPEANPUHUMAEMBIX JEHCTBUM U MPEOTBpAIIaTh UX;

HAJIMYHUS Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHHS, SKOJIOTMUYECKOU KYIbTYpHI,
OTbITa NeATeTbHOCTH HKOJIOTUYECKOM HaIPaBJIEHHOCTH, yMEHUSI
PYKOBOJCTBOBAaThCSI UMHU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAIBHOU
MpPaKTUKE, CHOCOOHOCTM U YMEHUS aKTUBHO MPOTUBOCTOSITH HACOJOTHH
xemopoouu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

chOpMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPaKTUKH;

MOHUMAaHMS CheuuUKd XUMHUM KaK HAayKH, OCO3HaHMs €€ poju B
(GbOopMHUpPOBAaHUU PAIMOHAIILHOTO HAYYHOTO MBIIIJICHUS, CO3[JaHUU LETOCTHOTO
npeAcTaBiIeHUs 00 OKPYXaIOIIeM MHUpE KaK O €IUHCTBE MPUPOJbI U YellOBeKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUd NPoOJIEM COXpaHEHUs
MPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM ISl  COBPEMEHHOU
IUBUJIM3alUA: B €€ TYMaHHCTUYECKOW HaIlpaBICHHOCTH W BaXXHOM pOJU B
CO37aHMHM HOBOM 0a3bl MaTEpPHATIbLHON KYJIBTYpPbI, PEHICHUHU TI100albHBIX MpoOiieM
YCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPTrEeTUUECKOM, MUIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, OOECIIEUECHUH YCIOBUIMA
YCIEIIHOTO TpyJa M DSKOJOTMYECKHM KOMGPOPTHON >KM3HU KaXIOro ujeHa
o01IecTBa;

€CTEeCTBEHHO-HAYYHOW T'PAMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METO/IOB
MO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BATh



MoJIydaeMble 3HAHUA ISl aHAlM3a U OOBSCHEHUS SIBIICHUN OKPYXKAIOILIEro Mupa u
POUCXOIAIIUX B HEM U3MEHEHUH, YMEHHUS JIeflaTh 000CHOBAaHHBIEC 3aKJIFOUCHUS Ha
OCHOBE HAayyHbIX (AKTOB W UMEIOIMMXCS JAHHBIX C I1EIbI0 IOJTYYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XMUMUYECKHE 3HAHUS IS
penieHus mpodJieM B pealibHbIX )KU3HEHHBIX CUTYAIlUsX;

MHTEpEca K MO3HAHUIO U UCCIIEIOBATENbCKOM NS TENbHOCTH;

FOTOBHOCTM U  CIIOCOOHOCTM K  HENpPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHUW 10 XHUMHUHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSIM TpyJa B pa3MyHbIX chepax mpodeccruoHanbHON
JEATEIIbHOCTH.

METANPEIMETHBIE PE3YJIBTATDI

MeTanpenMeTHbIE pe3yJabTaThl OCBOCHHS YUEOHOTO MpeaMeTa «XuMUs» Ha
YpOBHE CpeIHETo 00I11ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS dhopmupoBaHus MHPOBO33PEHUS 00yyJaromuxcs
MEXIUCIUTUIMHAPHBIE (MEXIPEAMETHBIE) OOIeHAyYHbIC MMOHATHS, OTPAXKAIOIIHNE
IIEJIOCTHOCTh HAYYHOW KAPTUHBI MHpa H CHEeNU(PUKYy METOJOB IO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHs, SIBJICHHUE,
poIecc, CUCTeMa, HAyYHbIN (haKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeIOBaHNe, HAOIOICHNE, N3MEpPEHNE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCAJIbHbIE y4eOHble JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHUBHEIE,

PETYJSITUBHBIC), obecrnieunBaroIIne dbopmupoBaHue GYHKIIMOHATBHOM
I'PaMOTHOCTHU U COIMAIbHON KOMIIETEHIIUU O0yYarOIINXCS;
CIIOCOOHOCTD oOyyJaromuxcs UCII0JIb30BATh OCBOEHHBIE

MEXIUCIUTUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M yHUBEpPCAJbHBIC YUEOHBIC
JICMCTBHS B IIO3HABATEIILHOW U COIMATILHOM MPAKTHKE.

MeranpeagMeTHble pe3yJbTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKATHUBHBIMU U  PETYISTUBHBIMU
JICCTBUSIMU.

OBJaajgenune YHUBEPCAJIbHBIMHA Y4eOHBbIMH NO3HABaTEJbHBIMH
JeHCTBUSIMMU

1) 0a30BbIe JJOrHYeCKHE e CTBUSA:

CaMOCTOSITEIbHO  (OPMYJUPOBAaTH U aKTyallU3UpoBaTh  MpoOlJieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENENISITh LEJNIU JACATCIBHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUU UX
JOCTHUKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIIbHOCTU C MOCTABJICHHBIMU LEISMU;

HCTIOJIb30BAaTh MPU OCBOCHUHW 3HAHUW MPHUEMBI JIOTUYECKOTO MBIILJICHUS —
BBIJICJISITh XAPAKTEPHBIEC IMPU3HAKU TMOHATUM W YCTAHABJIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHATHS JIJIs1 OOBSICHEHUS! OTACNIBbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAaHMS W KPUTEpUM Uil KJIAcCU(PUKAIIMU BEIIECTB U
XAMHUYECKAX PEAKIIUU;

yCTaHABIIUBaTh MPUYUHHO-CICJACTBEHHbIC CBA3M MEXKAY HU3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTHh JIOTUYECKHE pacCykAeHus (MHAYKTUBHbBIE, JI€IyKTHUBHBIE, IO
aHaAJOTWHU), BBISBISITH 3aKOHOMEPHOCTU U TMPOTUBOPEUHS B PACCMATPUBAEMBIX
SIBIICHUAX, (POPMYJIMPOBATH BHIBOJIbI M 3aKIIOUCHUS;

MPUMEHSITh B MPOIECCe MO3HAHUS, UCTIONb3YyeMbI€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEO0OPA30BBIBATH MO/ICNIbHBIE MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) »DJIEMEHTa, XHUMHUYecKass ¢opMmysa, ypaBHEHHUE XUMUUYECKOU
peakiMu — OpU pelIeHUH Y4eOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJICTbHBIC TIPEICTABICHUS JJIsl BBISIBJICHUS XapaKTEePHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKIIUM.

2) 0a3oBbIe HCCIEN0BATEIbCKHE NeiiCTBUA:

BIIaJIETh OCHOBAaMU METOJOB HAYYHOI'O MO3HAHUS BEUIECTB U XHUMHUYECKHUX
peaxkiuu;

(dhopmMyIUpOBaTh LIENIU U 33]]Ja4U UCCIIEA0BAHUS, UCTIOIB30BaTh TOCTABICHHbIE
U CaMOCTOSITEBbHO C(OPMYIUPOBAHHBIE BOMPOCH B KaueCTBE HMHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI JUIsi (POPMUPOBAHUSI THUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUII;

BJAJETh HABBIKAMU CAMOCTOSITENIBHOTO IUIAHUPOBAHUS M MPOBEICHUS
YUEHUUYECKHX KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJ0M
npolecca, CaMOCTOSATEIBHO TPOTHO3UPOBATh €ro pe3ylbrar, (OpMYIHUpPOBATH
00001IEeHUS U BBIBOJIbI OTHOCUTEIHHO JTOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHUS,
COCTaBJISATb 0OOCHOBaHHBIN OTUET O TIPOJIeTaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIIEIOBATENIbCKOM W MPOEKTHOU
NEeATeNIbHOCTH, MPOSIBISATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJIOB pEUICHUS NPAKTUYECKUX 3a]ady, HPUMEHEHUIO Pa3IUYHBIX
METOA0B MO3HAHMSI.

3) pabora ¢ undgopmanueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHKAX UWHGoOpManuu (Hay4yHO-
NOMyJsipHasl JIMTepaTypa XHUMHUYECKOTO COJEp’KaHUs, CIPaBOYHBIE TMOCOOMUS,
pecypebl HTEepHETa), aHAIM3UPOBATh UHPOPMAIUIO PA3IUYHBIX BUJIOB U (HOpPM
pEACTAaBICHUS, KPUTHUYECKHU OILICHUBATH eé JOCTOBEPHOCTD U
HEMIPOTUBOPEUYUBOCTH;



(bopMyIHpOBaTh 3aMpPOChl U MPUMEHATHh PA3IUYHbIC METOJIbI MPHU TMOUCKE U
otbope wuHpOpMAIMK, HEOOXOAMMOW JI BBIMOJHEHUsS YYEOHBIX 3ajad
OIPEAECIEHHOTO TUIIA;

npuoOpeTaTh OMBIT UCIOJIb30BAHUS HH(DOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpAaTh  ONTUMAaJbHYIO  (QopMy  MpEACTaBICHUS
uH(popManuu (CXembl, TpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKHU U IPYTHE);

UCIIOIb30BaTh HAy4YHBIM $3bIK B KauecTBE CpeACTBa Mpu padoTe ¢
XUMUYECKOW WHpOpMAIMel: TPUMEHATh MEXKIpeAMETHbIC ((PU3UYeCKUe W
MaTeMaTHUYEeCKUE) 3HAKU U CUMBOJIBI, (hOpMYJibl, aO0OpeBHATYpbl, HOMEHKIIATYPY;

UCIIONIb30BaTh M TPeoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKHE CpPEJICTBA
HaTJISIAHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMUA KOMMYHHKATHBHBIMH J1€iiCTBUSIMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYK/1aeMOU TeMbl B XOJI€ JUajora W/wiu
JUCKYCCUM,  BBICKa3blBaTh  ujeu, (HOPMyIUpPOBATh CBOU  MPEJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHUS MTPEAJIOKSHHON 3a]1a4H;

BBICTyNaTh C MPE3EHTAlUeW pe3yJIbTaTOB MO3HABATEIBHON EATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UJIM COBMECTHO CO CBEPCTHUKAMU MPU BBHITIOJIHEHUU
XUMUYECKOTO 3KCIEPUMEHTa, MPAKTUUECKON pabOThl MO HCCIIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, peau3aluu yueOHOro mpoekTa u (popMyaupoBaTh BBIBOIBI
[0 pe3yJibTaTaM IMPOBEAEHHBIX HMCCIEAOBAHUN MYTEM COTJIACOBAHUS IMO3ULHNA B
X0J1€ 00CYKJIeHHsI 1 OOMEHa MHEHUSIMHU.

OgiaieHne YHUBEPCAJTbHBIMU PEryJsiITUBHBIMH JeHCTBUSMM:

CaMOCTOSATEIbHO TUIAHUPOBATh U OCYIIECTBISATH CBOKO IMO3HABATEIHHYIO
NESTENBHOCTh, ONpeneNsss e Ield W 3aJadyd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh MpeAjlaraeMblii aJIrOpuTM JIEUCTBUU MpH
BHITIOJTHEHUW YYEOHBIX M HCCIICAOBATEIIbCKUX 3a7ad, BbIOMpaTh Hauboee
3(p(EeKTUBHBIN CHOCOO WX pelIeHUs C YYETOM IOJyYEeHHs HOBBIX 3HAHHUM O
BEILECTBAX U XUMHUUECKUX PEAKIUAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEU JIEATEIbHOCTH Ha OCHOBE CaMOaHalu3a
¥ CaMOOILICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIIACC

[IpenmeTHble pe3yibTaTbl OCBOEHUS Kypca «OpraHuyeckass XHUMUSD)
OTPAXKAIOT:

chOpMHUPOBAHHOCTh ~ NPEJCTABICHUH O XHUMHYECKOW  COCTaBISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XUMHUHU B T[IO3HAHWUU SIBJICHUU



npupoabl, B  (HOPMHPOBAHWM MBIIUIGHUS W KyJIbTYypbl JUYHOCTH, €€
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOM ISl pelIeHUs] IPAKTUYECKUX 3a1a4
U DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOILIECHHSI K CBOEMY 370POBbIO M MPUPOIHOM
cpene;

BIIQJICHUE  CHCTEMON  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTOJIAralolue TMOHATUA (XMUMHUYECKUM DIIEMEHT, aToM, JJIEKTPOHHAs
00o0JI04YKa aTroma, MOJIeKyJa, BAJIEHTHOCTh, DJIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi Gopmyna (pa3BEpHYyTas U COKpaIlEHHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIA OOBEM, YIVIEpOAHBIA CKeJeT, (yHKIHOHAIbHAs Tpymmna,
paaukal, u30Mepus, U30MEpbl, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHUCIIOPOA W a30TCOJEpKalllie COCAUHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COEUHEHHUS); TEOPUU U 3aKOHBI (TCOPUSI CTPOCHUS
oprannueckux BemniectB A. M. byTiepoBa, 3aKOH COXpaHEHUSI MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUI S3bIK XHUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalme B OCHOBE IMOHMMAHUS MPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKUX
SBIICHUH, (DAKTOJOTUYECKHUE CBEJIEHHUS O CBOMCTBaxX, COCTaBe, IOJYYCHUH W
0€30MacHOM HCIOJIb30BAHUM BAKHEUIIUX OPraHUYECKUX BELIECTB B OBITY U
MPAKTUYECKOM 1eATeTbHOCTH YEI0BEKa;

c(OpPMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEpHbIC MPU3HAKUA MOHSATHUH,
yCTaHABJIMBaTh UX B3aUMOCBSI3b, HUCIOJb30BAaTh COOTBETCTBYIOIIME MOHATHUS MPU
OMMUCAHUU COCTaBa, CTPOEHUS U MPEBPAIEHUN OPTaHUYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHUN UCIOIb30BATh XUMHUUYECKYI) CUMBOJIUKY JIs
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYecKMX BEIIECTB W YpaBHEHUH XHMHUYECKHX PEaKIIuid,
U3TrOTABJIMBATh MOJIETU MOJIEKYJ OPraHMYECKUX BEHIECTB IS WILTIOCTpAIUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHMUS;

chOpMHUPOBAHHOCTh YMEHHMM YCTAHABIMBATh MPUHAJJIEKHOCTh H3YYEHHBIX
OpPraHWYeCKUX BEHIECTB IO HUX COCTAaBY U CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/TpyINe COEAUHEHHIN (YTrieBOJOPOJIbI, KHUCIOPOA U a30TCOAEpKalllue
COCIMHEHUS, BBICOKOMOJIEKYJISIDHbIE COCIMHEHUS), JaBaTh WM Ha3BaHHUS IO
cucremarnueckoir HoMeHkinatype (IUPAC), a Takxke NPUBOIUTH TPUBHAIBHBIC
HA3BaHUS OTJIEJIbHBIX OPraHWYECKUX BEUIECTB (ITHIICH, MPOIMMJIEH, alleTUJICH,
ATHJICHTJIMKOJIb, TIULEpUH, (eHosn, Gopmanbaerus, aneraibAerull, MypaBbUHas
KHUCIIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAsS KHCIIOTA, TIII0K034,
bpyKTO3a, KpaxMall, IeJUII0103a, TTUIKH);

chOpMHUPOBAHHOCTh YMEHHUS ONPENEIATh BHUAbI XUMHUYECKOM CBSI3U B
OpPTraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHBIE);



c()OPMUPOBAHHOCTh YMEHHS IPUMCHSTH IIOJOKECHHUSI TEOPUH CTPOCHUS
oprannueckux BemectB A. M. bytiepoBa i 0ObsICHEHUST 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

cOpMUPOBAHHOCTh ~ yMEHUM  XapakTepu3oBaTb  COCTaB, CTPOEHUE,
dbu3uyecKkue M XMMHUYECKHE CBOMCTBA TUMUYHBIX MPEACTaBUTENEH pa3IUUYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 9TaH, ITUJIEH, MPOMUJIEH, alleTHJIEH,
oyramuen-1,3, merunOyranueH-1,3, OeH30JI, METAaHOJ, ATaHOJ, ATHUJICHTJIMKOJb,
TIIMIEPUH, (PEeHOJI, aneTaabJeruj, MypaBbUHasi U YKCYCHasi KHUCIJIOThI, IJIFOKO3a,
Kpaxma, 1eJIJTI0JI03a, aMUHOYKCYCHasl KUCJI0Ta), WITIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXAY HUMU YPAaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKUX PEAKIUU C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIL;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHHUKHU YTIEBOJOPOIHOTO
Chipbsi (He(Th, MPUPOAHBIA Ta3, Yrojb), CIOCOOBI UX TMEepepadoTKU U
MpPaKTUYECKOE MPUMEHEHUE MTPOAYKTOB EpEepadOTKH;

c(OpMUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHHsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa
peakiu MO HW3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WJIH MPOTYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHUW BIIAJIETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJaX HAyYHOTO MO3HAHMS, UCHOJb3yEeMbIX B XUMHUHU MPU U3YUEHUU BEILIECTB U
XUMUYECKUX SBJICHUN (HaOII0/IeHUE, U3BMEPEHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE),
UCIIOJIb30BATh CUCTEMHbIE XUMHUYECKHE 3HAHUS ISl NPUHATUS pEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX C BEHIECTBAMH M UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COOJII0IaTh MPaBHJIa TTOH30BAHUS XUMHUECKOM
nocy/iol W JabopaTOpHBIM OOOpPYJOBAHHMEM, a TaKXKE MpaBuUiia OOpaIlECHUS C
BEIIIECTBAMHU B COOTBETCTBUU C MHCTPYKIHMSAMHU IO BBIIIOJTHEHHUIO JIAOOPATOPHBIX
XUMHYECKHUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUM TUIAHUPOBATH M BBIMOJHATH XUMUYECKUI
HKCTIEPUMEHT (MPEBPAILIECHUSI OPTAaHUUECKUX BEIIECTB MPU HarpeBaHUHU, MOJTYyUCHHE
STUJICHA W W3YYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKIIMU OPraHUuYECKUX
BEIIIECTB, JICHATypalus OEJIKOB NMPU HArpeBaHWU, I[BETHHIC peakIMu OCJKOB) B
COOTBETCTBUM C TIpaBUJAMHU TEXHUKH OE30MAaCHOCTH TIpH OOpaIllleHHH C
BEIIECTBAMU U J1A0OpaTOPHBIM OO0OPYIOBAaHHUEM, TPEICTABISTh PE3YJIbTaTh
XUMHUYECKOTO JKCHepuMeHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX
peakiuii 1 (GOpMyJIMPOBATH BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHMI KpPUTHUYECKH aHAM3UPOBATh XUMHUUYECKYIO
uH(popManKio, TONMy4aeMyl0 €3 pa3HbIX MCTOYHHUKOB (CpPEACTBA MAacCOBOM
uHpopmanuu, UHTEpHET U IpyTUX);



cOPMUPOBAHHOCT, ~ yMEHUM  COONIOAATh  TpaBUJia  DKOJOTUYECKHU
1eJIeCO00pa3HOro TOBEACHUS B OBITY M TPYIOBOM NEATEILHOCTH B IEISAX
COXPAaHEHMS CBOErO 30POBbS M OKpY)KaloLel INPUPOJHOUW Cpelbl, OCO3HABAThH
OMAaCHOCTh BO3JIEUCTBUSI HA >KUBBIE OPraHU3MbI OMPEACIIEHHBIX OPraHUYECKUX
BeIECTB, MOHMMAasi cMmbich mokasatens [IJIK, moscHsaTe, Ha mpuMepax CHOCOOBI
YMEHBIIICHUSI W TPEIOTBpAIEHUS MX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
YEJI0BEKA;

JUIsl 00YYaroIIMXCsl C OFPAHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHUE
OPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/aX TO3HAHHS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUIS  CHENbIX W CIA0OBUASAIIMX OOYYalolUXCs: YMEHHE HCIOIb30BaTh
penbedHO-ToueuHYI0 cucTeMy oOo3HaueHuid JI. bpailns s 3anucu XuMHUYeCcKuX

dbopmy.
11 KJIACC

[IpenmerHbie pe3yibTaThl OCBOeHUs Kypca «OOImass U HeopraHuydeckas
XUMUSD» OTPAXKaroT:

chOpMHUPOBAHHOCTh  MPEACTABICHUNA: O XHMMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIM XUMHU B T[IO3HAHUMU SBJICHUU
npupoabl, B (HOPMHPOBAHWM MBIIUIGHUS W KyJIbTYypbl JUYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOM JJIs pElIeHUs MPAKTUYECKUX 3a/1a4
U DKOJIOTUYECKU OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHON
cpene;

BJIAICHUE  CHUCTEMOW  XUMHUYECKHX  3HAHWM, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAralolIue MOHITUSL (XUMUYECKHI 3JIEMEHT, aToMm, H30Tom, s-, p-, d-
AIIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJEKyda, MOJb, MOJSPHBIM O0O0BEM,
BaJICHTHOCTb, AJIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCICHUS, XUMUYECKas CBS3b
(KoBaJIEeHTHAsl, HOHHAsI, METAJUIMYECKas, BOJIOPOJIHAS ), KPUCTAIUINUECKAsl pELIETKA,
TUNBl  XUMUYECKHX  PEaKlHil, pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAS] JUCCOLMALNS, OKHCIUTEIb, BOCCTAHOBUTEDL, CKOPOCTh
XUMUYECKOW pEeaKUUU, XMMHYECKOE DPaBHOBECHE); TEOPUM U 3aKOHbI (Teopus
ANEKTPOJIUTUUECKON Auccouuanuu, nepuoandeckuii 3akon . M. Menneneena,
3aKOH COXPAHEHUS MAacChl BEIIECTB, 3aKOH COXPAHCHHS U MPEBPALLICHUS YHEPTUU
IpU XUMHYECKHUX PEAKLUHUSIX), 3aKOHOMEPHOCTHU, CHUMBOJIMUECKUHN S3bIK XUMHH,
MUPOBO33PEHUYECKHAE 3HAHMS, JIEKAIUIME B OCHOBE NOHUMAHUS MPUYUHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SBJICHUM, (hAaKTOJOTUYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U O€30MaCHOM MCIOJIb30BAHUM BAKHEUIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUUECKON ACSATEIHLHOCTH YEJIOBEKA;



c(hOPMUPOBAHHOCTh YMEHUMW BBISBIIATH XapaKTEPHBIC IMPU3HAKWA TOHSATHH,
YCTaHABJIMBAaTh WX B3aWMOCBA3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS MPHU
OMMUCAaHUU HEOPTaHUYECKUX BEILIECTB U UX MPEBPAILCHUI;

c(OpMUPOBAHHOCTh YMEHUN HCIOJIb30BATh XUMHUUYECKYI) CUMBOJIUKY JIs
coctaBieHus (OpMysl BEHIECTB M  ypPaBHEHHM XUMHUYECKUX  pPEaKiHil,
cucremarnueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX
HEOPraHMYECKUX BeHIeCTB (yrapHbId ras, YIJIEKHUCIBIM Ta3, aMMHaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUThEBAs COMA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHI ONPEACIISATh BAJICHTHOCTh U CTCIICHb OKUCIICHHS
XUMUYECKUX DJIEMEHTOB B COCIUMHEHMSIX PA3JIMYHOrO COCTaBa, BUJ XUMHUUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAs, METaJUIMYECKAasi, BOJIOPOJIHAS) B COCIUHEHUAX, THUI
KPUCTAJUTMYECKOM PEMIETKH KOHKPETHOTO BelllecTBa (aTOMHasi, MOJIEKYJspHas,
MOHHAs1, METaJUIMYECKasi), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCITMHCHUIA,

c(hOpMUPOBAHHOCTH yMEHUM yCTaHaBIIUBAaTh MPUHAJIC)KHOCTD
HEOPraHMYECKUX BEIHIECTB 10 HMX COCTaBY K ONPEACIEHHOMY KJacCy/TpyIIe
coeIMHEHUH (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCHUJIbI, OCHOBaHMSI,
KHUCJIOTHI, aM(pOTEPHBIEC TUIPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /.
N. MenneneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONTYIO, 00bSICHUTEIBbHYIO
U IPOTHOCTUYECKYIO (QYHKIINH;

c(OpMUPOBAHHOCTh YMEHUM XapaKTepHU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XHUMHYECKUX J3jieMeHTOB |4 mnepuonoB Ilepuoguueckoil cuCTEMBI
xumuyeckux sjeMeHtoB J[. M. MeHneneeBa, MCHONB3ys MOHATUSA «S-, p-, d-
AJIEKTPOHHBIC opOuTamn, «IHEPTeTUYECKHUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COCIUHEHUI
1o nepuojam u rpynnam [lepuoanueckon cuCTEMbl XUMUYECKUX 351eMeHTOB /1. 1.
Menpeneena;

c(OpMUPOBAHHOCTh YMEHUH  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMHUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PAa3JIUYHBIX  KJIACCOB,
MOATBEPK/IaTh CYLIECTBOBAHUE TCHETHYECKON CBSI3M MEXIYy HEOPraHUYEeCKUMH
BEIIIECTBAMU C ITOMOILbIO YPAaBHEHU COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(DHUIIMPOBATh XUMHUYECKHE PEAKIUU T10
pPa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBy pPEarvupyrollydXx BEIIECTB, TEIJIOBOMY
abPexTy peakuuu, U3MEHEHUIO CTENEeHEW OKHCIICHHS 3JIEMEHTOB, 00paTUMOCTH
pEaKLNM, YHaCTHIO KaTalnu3aTopa);

c(OpMUPOBAHHOCTh YMEHUN COCTaBJISTh YpPaBHEHUS PEAKIMN Pa3TUUHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPABHEHUS PEaKIIMii HOHHOTO OOMEHA, YUYHUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA;



chOpMHUPOBAHHOCTh YMEHHMM TMPOBOAMTH PEAKIMH, TOATBEPIKIAIOIINE
KAUECTBEHHBI COCTaB pa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, pPAaCIO3HABATH
OTBITHBIM MYTEM HMOHBI, NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUU  PACKpPBIBATh CYHIHOCTh  OKHUCIIUTEIbHO-
BOCCTAHOBHUTEJIbHBIX PEAKIIUI MOCPEIACTBOM COCTABIICHUS JEKTPOHHOTO OanaHca
ATUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHI 0OBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pEeaKIMM OT PANTMYHBIX (PAKTOPOB; XapaKTEP CMEIIECHUS XUMUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3nencTBus (mpuniui Jle [larense);

chOpMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XHUMHYECKHE TMPOIECCHI,
JeXaliue B OCHOBE MPOMBIIUICHHOTO TMOJIYYEHHsS] CEPHOM KHUCIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTaBICHUM 00 OONIMX HAyYHBIX MPUHLHUNAX U
HKOJIOTUYECKUX MPoOieMax XUMHUUECKOTO TPOU3BO/ICTBRA;

c(OpMUPOBAHHOCTh YMEHUM MPOBOJUTH BBIUUCICHUSI C HUCIOJIH30BAHUEM
MOHSTHS «MaccoBasi JI0Ji BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHI Tra3oB
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA WM 00BbEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WIM 00bEMY OJAHOTO M3 YyYaCTBYIOIIUX B pPEaKIUU
BEILECTB, TEIUIOBOrO 3(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, MPEBPAILICHUS U COXPAHEHUSI SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUHN COOJI0IaTh MPaBUIIA MOJIH30BAHUS XUMHUUECKON
nocyynod u nabopaTopHbIM OOOpYJOBAaHHUEM, a TaKXkKe MpaBujia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBMHU C MHCTPYKUHUSIMH IO BBITOJHEHHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHUW IJIAHUPOBATH U BBIMIOJHATh XUMHUYECKUN
HKCTIEPUMEHT (pa3jI0KEeHHE MEPOKCHAa BOJOPOJa B MPUCYTCTBUHU KaTalau3aTopa,
ONpENENIEHUE Cpelbl PacTBOPOB BEIIECTB C IOMOIIBK) YHUBEPCAIBHOIO
WHJUKATOpa, BIUSHUE Pa3IUYHBIX (PaKTOPOB Ha CKOPOCTh XMMUUYECKOW peakini,
peakiMu MOHHOTO OOMEHA, KaueCTBEHHbIE PeaklHnH Ha cyib(dar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE AKCIEPUMEHTAIBHBIX 3a7a4 IO
TeMaMm «Mertamibl» U «HemeTtamiby) B COOTBETCTBUM C NIpaBUJIaMU TEXHUKH
0€30MacHOCTH MpU OOpaIICHUH C BEUIECTBAMHU M JJAOOPATOPHBIM 00OPYIOBAHUEM,
NPEICTaBIATh Pe3yJbTaThl XMMHUYECKOTO JKCIepuMeHTa B (¢GopMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIMX peaKIil U (HOpMYIMPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3yJbTATOB;

chOpMHUPOBAHHOCTh YMEHHMM KPUTHUECKH AaHAIM3UPOBATH XUMHUYECKYIO
uH(popMalKio, TMOJTYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEeACTBA MAacCOBOM
KOMMYHHKalUK, IHTEpHET U IpyTUX);



cOPMUPOBAHHOCT, ~ yMEHUM  COONIOAATh  TpaBUJia  DKOJOTUYECKHU
[EJIECO00Pa3HOT0 TOBEACHHUS B OBITY M TPYAOBOM [EATEIBHOCTH B IEJSX
COXpaHEHHSI CBOETO 3/IOPOBbS M OKPYXKAIOIIEH MPUPOTHON Cpeabl, 0CO3HABATH
OTACHOCTh BO3/ICHCTBHS Ha KUBBIE OPTaHU3MBI ONIPEICIEHHBIX BEIIECTB, IIOHUMAs
cvbeicn mokazarens [IJIK, mosicHaTe Ha mpuMepax CHocOObl yYMEHBIICHHS H
PEIOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M UYEIOBEKa;

U OOy4YaloIIUXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBBS: YMEHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TIO3HAHWS BEIIECTB U
XUMHUYCCKUX SIBJICHUIM;

JUISE  CHETBIX W CIIA0OBUISIIMX OOYYaIONMUXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHuid JI. bpaiins st 3anmucu XMMUYECKUX

bopmyi.
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