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HHOACHUTEJBbHAA 3AIINCKA

[Iporpamma Mo XMMHU Ha ypOBHE cpenHero oOmiero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii deneparumny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHs (enepanbHOil 00pa3oBaTeIbHON MPOTPaMMBbl CPEIHETO
obmero ob6paszoBanus (POII COO), npencraBiaeHHbIX B DenepaqbHOM TOCYAaPCTBEHHOM
obpaszoBatensHOM cTangapte COO, ¢ yuérom Konuenmmu mnpernojaBaHus y4eOHOrO HpeaMera
«Xumus» B o0pazoBaTenbHbIX opranuzaiusax Poccuiickoil denepanuy, peaau3yromux OCHOBHbIE
oOpa3zoBaTeNnbHbIE MPOTPaMMBI, ¥ OCHOBHBIX MOJOXEeHUH «CTpaTeruu pa3BUTHs BOCHHTAHUS B
Poccutiickoit @enepanuu Ha niepuoa a0 2025 roxa» (Pacnopspkenue [paBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJX0/10B K pa3pa0OTKe NpOrpaMMbl 110 XMMHHU, K OIPEAESICHUIO 001Iel cTpaTeruu
00y4YeHHs, BOCTIUTAHUS U PA3BUTHS O0YYAIOIIUXCS CPEICTBAMH YIEOHOTO MpeaMeTa « XUMUS JUIs
10-11 xkmaccoB Ha 0a30BOM YpOBHE COCTaBMIM KOHLeNTyanbHble noioxeHus PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIEJIeH, COJepKaHUs, Pe3yIbTaToB OOydeHHsI U TPeOOBaHUI K YPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe — o0pa3oBaHWE,  IOJlydaeMO€  BBITYCKHHUKaMH  00IIeoO0pa3oBaTelbHOM
OpraHu3alMM, SBJISIETCS HEOThEMIIEMON YacThio UX 00pa3oBaHHOCTU. OHO CIYXHT 3aBEpIIAOIINM
3TalloOM peaju3ally Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIINX
LIEJIOCTHOM CHCTEME XMMHUYECKOro 00pa3oBaHMs. OTHU LEHHOCTH KacaroTcs IO3HAHHs 3aKOHOB
npupobl, (OPMHUPOBAHUS MUPOBO33PECHUS U OOIICH KyJIBbTYyphI UEIIOBEKA, a TAKKE HKOJIOTUIECKU
00OCHOBAHHOI'O OTHOIIEHUS K CBOEMY 37I0POBBIO M MPUPOAHON cpene. Peanusyercs xumuueckoe
oOpa3oBaHue OOYYAIOIIUXCS HA yYPOBHE CPEIHETO OOMIEro OO0pa3oBaHUS CPEICTBAMHU Y4EOHOTO
npeamera « XUMHS», COJEpKAHUE U MIOCTPOCHUE KOTOPOTO ONpEAEIeHbI B IPOrpaMMe 10 XUMHUU ¢
y4€TOM CcHelM(PUKN HAyKH XUMUH, €€ 3HAYCHUs B MO3HAHUU MPHUPOJABI U B MaTepUaIbHON KU3HU
olmiecTBa, a Takke ¢ y4€ToM OOLIUX IieJied W TMPUHIMIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpe/iHero obuiero oopaszoanus B Poccuiickoit deneparui.

XuUMHUSl KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAayK HIPaeT 0coOYyI0 pojib B COBPEMEHHOM
LUBWIN3ALUU, B CO3JJaHMM HOBOI 0a3bl MaTepHaabHON KyJabTypbl. OHa BHOCHT CBOW BKJaJa B
($hopMHpOBaHNE PALMOHAILHOTO HAyYHOTO MBIIIJIEHHS], B CO3/IaHUE L[EJIOCTHOTO MPEACTaBIECHUS 00
OKpY’KaloIlleM MHpe Kak O €IMHCTBE MPUPOJbI M YeloBeKa, KoTopoe (opMupyercs B XUMHUHU Ha
OCHOBE NNOHMMAaHHUS BEILIECTBEHHOTO COCTaBa OKPY KAIOIIEro MUpa, OCO3HAHUS B3aUMOCBS3H MEXTY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JIaCTAMU PUMEHEHUS.

TecHO B3aMMOJEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMH, XUMHUS CTala HEOThEMJIEMOM
YaCThI0 MUPOBOM KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHUEM YCIIEIIHOTO TPYJIa U KHU3HH KaXKJ0r0 YiIeHa
obmiectBa. CoBpeMeHHass XMMHUSI KaK HayKa CO3uaTesibHasi, KaKk HayKa BBICOKMX TEXHOJOTHI
HarpaBjIeHa Ha pelIeHue TI00albHbIX MPo0IeM YCTOMUMBOTO pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOMH,
SHEPreTHUECKOH, MUILEBOM, IKOJIOIMYECKO 0€30aCHOCTH M OXPaHbI 310POBBS.

B coorBercTBUM ¢ OOIMMH LENSIMH M HOPUHIMUIIAMU CpeIHEro oomiero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIil YpOBEHb M3y4Y€HHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYalOIIUXCs, HEOOXOOUMYIO UM ISt
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCIEIIHOIO BKJIIOYEHHUS B IKU3Hb COLUYMA,
MIPOAOIDKEHHUS 00pa30BaHUs B pa3IMUHBIX 0071aCTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsgomuMy npeameTa « XuMus» ABISI0TCA 0a30Bble Kypchl — «OpraHudeckas XUuMUs»
u «OO0mast 1 HeoOpraHu4eckas XUMUs, OCHOBHBIM KOMITOHEHTOM COJIEpKaHHUsI KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HayKH: CHCT€Ma 3HAHMH 10 HEOPTaHWYECKOW XMMUU (C BKIOYEHHEM 3HAHUM M3
o01eit XuMUM) U opraHnyeckod XuMun. @OpMHUpPOBaHUE JAaHHON CUCTEMbI 3HAHUHN MPHU U3YUECHUHU



npeaMera 00ecriedrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEIO MHOT00Opa3us BELIECTB Ha OCHOBE
O0IIMX MTOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepkanHusi KypcoB — «Opranndeckas xumus» u «OOIIas U HeopraHudeckas
XUMHUS» cPOpPMHUpOBaHA B IPOrpaMMe IO XMMHMHU Ha OCHOBE CHUCTEMHOIO MOAXO0JA K H3YyYEHUIO
yueOHOro Marepuaia ¥ OOYyCJIOBJICHa MCTOPHYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUHA Ha
ONPENCNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHM4ecKOM XHMMHMM BELIECTBA
paccMaTpuBarOTCS Ha YPOBHE KJIACCHUYECKON TEOpUM CTPOECHUS OpPraHMYECKUX COEIMHEHUH, a
TAaK)K€ HAa YPOBHE CTEPCOXMMHMYECKHX M DJIEKTPOHHBIX IPEICTABICHHH O CTPOCHMM BELIECTB.
Ceenenuss 00 M3ydaeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJIOB [0
CIIO)KHBIX OMOJIOTMYECKM AKTHBHBIX COEIMHEHMH. B Kypce opraHuMueckod XUMHMH IOJIyYarOT
pa3BuTHE C(OPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs NEpBOHAYAIBHBIC
IPEJCTAaBICHU O XUMHUYECKOW CBSI3M, KIACCU(UKALMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIHUH.

Ilon HOBBIM yIrJiOM 3peHUs B HpeaMeTe «Xumus» 0a30BOro ypOBHS paccMaTpHUBAETCS
U3Y4YEHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o0O0pa30oBaHUsS TEOPETUYECKUH MaTepual u
(aKTOJIOrMUeCKUe CBEJICHHs O BEIIECTBAaX W XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mass 1 HeOpraHW4ecKas XUMHS» OOYyYalOUIMMCs TPENOCTABISETCS BO3MOXKHOCTH OCO3HATH
3Ha4YeHUE MEePUOJANYECKOI0 3aKOHA € OOLIETEOPETUUECKUX U METOA0JIOIMYECKUX MO3ULIH, TTy0Ke
MOHATHh UCTOPUYECKOE M3MEHEHUE (DYHKIMK 3TOTO 3aKOHA — OT 0000IIaomel 10 00bSICHSIOMEH 1
IIPOrHO3UPYIOLICH.

Ennnas cucrema 3HaHMM O Ba)KHEWINMX BELIECTBAX, UX COCTABE, CTPOCHHUM, CBOWCTBAX MU
IIPUMEHEHHH, a TAKXXE O XMMHYECKHUX PEaKLUsAX, UX CYIIHOCTH M 3aKOHOMEPHOCTIX NPOTCKAHUSA
nomonHsieTcs B Kypcax 10 wm 11  kiaccoB sieMEHTaMU  COAEP)KaHMs, HMEIOIIUMHU
KyJbTYpOJIOTUYECKUH M NPUKIAAHOM XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSA3M XUMHHM C JpPYTMMH HayKaMH, pAacKpbIBalOT €€ posib B I0O3HABaTEJIbHOM U
MIPAKTUYECKON JESITeIbHOCTH 4YeNOBEKa, CIOCOOCTBYIOT BOCHMTAHHIO YBAaXEHHSI K THpPOIECCY
TBOpYECTBAa B 00JACTH TEOPUM M IMPAKTUYECKHX NPHIOKEHUH XUMHH, TTOMOTAlOT BBITYCKHHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYMMBIX IMpOOJIeMax, CBA3aHHBIX C XHMUEH,
KPUTHYECKH OCMBICIUBATh MH(GOpPMAIMIO U MPUMEHATh €€ Ui TOINOJHEHUs 3HAHWH, peleHus
MHTEJJIEKTyaJIbHbIX M 3KCIIEPUMEHTAIbHBIX HCCIEAO0BATEIbCKUX 3anad. B 1memom copepxkaHue
yueOHOro npenMera «XHMHsS» JAHHOTO YPOBHS M3y4Y€HMsS OPUEHTHPOBAHO Ha (OpPMHUpOBaHUE Y
o0yyaroluxcsi MUPOBO33PEHUYECKONW OCHOBBI [UIsl NOHMMaHUA (QMIOCO(PCKUX HIEH, TaKuX Kak:
MaTepHallbHOE €IMHCTBO HEOPraHWYECKOI0 M OpPraHMYecKOoro MHpa, oOyCIOBJICHHOCTb CBOMICTB
BEIIECTB UX COCTaBOM U CTPOEHHEM, MIO3HABAEMOCTh NMPUPOAHBIX SBJICHUMN MyTEM 3KCIEpUMEHTA U
pelIeHsl TMPOTUBOPEUUH MeXAy HOBBIMU (akTaMH M TEOPETUYECKHMMM MPEANOChIIKAMHU,
OCO3HaHHE POJIM XMMHMM B DPELIEHUH SKOJOTMYECKHX MpoOiieM, a Takxke MpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3aHMsI HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B nnane pemenust 3a1a4 BOCIIUTAHUS, Pa3BUTHS U COLMAIM3AIMU O0YYalOIINUXCSl TPUHSATHIE
IIPOrpaMMOil 0 XMMHMM HOJAXOJbl K OIPEAEICHUIO COACPKAHMS M IIOCTPOEHMS IIpeIMeTa
npenycMarpuBaioT (OPMUPOBAHHWE YHUBEPCAJIbHBIX Y4Y€OHBIX JAEMCTBHMM, HMEOIUX 0a3oBoe
3Ha4YeHHUeE JJIs1 Pa3JIMYHbIX BUJOB JIESATEIBLHOCTH: pelieHus Mpo0ieM, MOUCKa, aHaIu3a U 00paboTKU
nH(popMaluy, HEOOXOAMMBIX Ui MPHOOPETEHUs OIbITa MPAKTUYECKOM M HCCIeI0BaTeNIbCKON
NESTENbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B MIO3HAHUM XUMUH.

B npakTtuke npenogaBaHusi XMMHH Kak Ha YPOBHE OCHOBHOI'O 00111ero o0pa3oBaHUs, TaK U Ha
YpOBHE cpenHero oOmiero oOpa3oBaHMsA, MPH ONpPECICHUH COAEP)KATEIbHOW XapaKTepUCTUKU
nene M3ydeHHs TMpeAMeTa HalpaBJIEHHEM MEepPBOCTENEHHOW 3HAYUMOCTU  TPATUIMOHHO
npu3Haércst  (OpPMHpPOBAHHE OCHOB XHMHYECKOM HaykKd Kak oO0JaCTM  COBPEMEHHOIO
€CTECTBO3HAHUS, IPAKTUYECKOMN NESTEIHHOCTH YEeJIOBEKAa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOI
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KyabTypbl. C METOAMYECKOM TOUKM 3pEHHUSl TAaKOW MOAXOJA K OINPEACNICHUIO IeJIeld H3yueHUs
MpeAMETA SIBJISETCS BIIOJHE ONPABIaHHbBIM.

CornacHO JaHHOM TOYKE 3pEHUsSI TJIABHBIMU LEISIMU HW3Y4YEHHUs MpeaMera «XuMus» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GopMHpOBaHHE CHCTEMbl XHMHYECKHMX 3HAHMM KaK BaXHEHIIEH COCTaBJIAIONMIEH
€CTECTBEHHO-HAYYHOI KapTUHBI MHUpPA, B OCHOBE KOTOPOHM JI€KAT KJIKOYEBBIE ITOHATHS,
(dbyHIaMeHTalbHbIE 3aKOHbl M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOEHHE U
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO Xapakrepa,
03HAaKOMJICHHUE C UCTOPUEU UX PA3BUTHS U CTAHOBJICHUS,

e (opmupoBaHuEe U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHMS BEUIECTB U
XUMHYECKUX PEAKIUi, HEOOXOAMMBIX Il MPUOOPETCHUS YMEHUN OpPHUEHTHUPOBATHCS B
MHUpE BEIIECTB U XMMUUYECKHUX SIBJICHUM, UMEIOIIMX MECTO B MPHUPOJIE, B NIPAKTUYECKON U
MMOBCEIHEBHOMN JKU3HH;

® Da3BUTHE YMEHHU M CIIOCOOOB JESTEIHLHOCTH, CBSI3AHHBIX C HAOIIOJCHUEM B OOBSICHEHUEM
XUMHUYECKOTO OKCIIEPUMEHTa, COOJIIOJIGHHEM TMpaBuil OE30MacHOTO OOpalieHus C
BELIECTBAMH.

Hapsiny ¢ stuMm, conepkareibHas XapaKTepUCTHKA LieJIed W 3a/ad HU3yueHHUs IpeiMeTra B
rporpaMme 1o XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU MPHUOPHUTETAMH B
cucTeMe cpefaHero oodmiero oopasoBanus. CerogHs B MpenofaBaHUM XMUMHUU B OOJbIIEH CTENEeHU
oTAAaETCs MPEANOYTEHNE MPAKTHYECKOW KOMIIOHEHTE COJIepKaHusl 00ydeHHs, OpUEHTHPOBAHHOW Ha
MOJITOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aluy, BiIaICioero He HabopoM 3HaHHI,
a (YyHKIMOHAJIFHOW T'PaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHUSIMH aKTHBHOTO ITOJTyYEHHS
3HaHUHI U NPUMEHEHUS UX B PEalIbHOM )KU3HU U1l pEICHUS] TPAKTUYECKHUX 3a/1a4.

B cBs13u ¢ 3TUM Npu U3yUYEHHUH NpeaMeTa « XUMUS» TOMUHUPYIOLIee 3HaUeHHe TPHOOpeTaoT
TaKue 1eNH U 337a4, KaK:

ajanrtanus o0y4aroIIuXcsl K yCIOBUSAM AMHAMUYHO pa3BHUBAIOIIErocsi MHupa, GOpMUPOBAHKE
UHTEJJIEKTyallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOATEIIFHOMY TPUHATUIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYaIIMX,
CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

(dhopMupoBaHHe y 00YUAIONIUXCS KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETCHITUH ), UMEIOIINX
YHHUBEpPCAIbHOE 3HAYCHHE /I Pa3NUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHHUS MpoOsieM, TMOHUCKa,
aHanu3a u 00paboOTKM HHQOpMaIUMU, HEOOXOIUMBIX JJIsI TMPHUOOPETEHUSI OIbITa JEATEeIbHOCTH,
KOTOpasi 3aHMMAeT Ba)XHOE MECTO B IO3HAHUMU XUMHUHU, a TakXkKe JUIsl OLIEHKM C MO3ULIHNA
9KOJIOTMUECKON O€30MacHOCTH XapakTepa BIMSHHUS BELIECTB M XUMHUYECKHX IPOIIECCOB Ha
OpraHu3M YeJIOBEKA U MIPUPOJHYIO CPEIY;

pa3BUTHE T0O3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYalbHBIX UM TBOPUECKHUX CHOCOOHOCTEH
oOydaromuxcsi: CIOCOOHOCTH CaMOCTOSITEIbHO MPUOOpETaTh HOBBIE 3HAHHWS MO0 XHMHH B
COOTBETCTBUM C >KU3HEHHBIMHU IOTPEOHOCTSMHU, MCIIOJIB30BaTh COBPEMEHHbIE MH(GOpPMAIMOHHbBIE
TEXHOJIOTUH JUIsl TIOMCKAa U aHajn3a y4eOHOW M Hay4YHO-TIOMYJISIPHOM WHGOPMAIUU XUMUYECKOTO
COJIEpKaHUS;

(dbopMUpOBaHHE U PA3BUTHE y OOYYAIOMIMXCS aCCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
Ha0J101aTeNbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPble 0COOEHHO HEOOXOAUMBI, B YACTHOCTH,
MIpY TUTAHUPOBAHUU U MTPOBEJACHUN XUMHUECKOTO KCIIEPUMEHTA;

BOCIUTAaHHE Y 00ydaromuxcsi yOexkIEHHOCTH B TYMaHUCTHUECKON HANpaBJIE€HHOCTU XUMHH,
e€ BAXHOU poONM B pEIICHUWH TIOOATBHBIX MPOOJIEM paIlMOHATIBLHOTO MPHUPOAONOIB30BAHUS,
MOTIOJIHEHMSI SHEPreTHUECKUX PECYpCOB U COXPAaHEHHUs MPUPOJHOTO pPABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpe’KHOr0 OTHOILIEHUS K MPUPOJIE U CBOEMY 3JI0POBbIO, a TaKXkKe MPHOOpETeHUs



OTIBITA WCIONH30BAHUS TIOMYYEHHBIX 3HAHWUW I MPUHATHS TPAMOTHBIX PEIICHUH B CUTYAIHSX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B ydeOHOM mmaHe cpemHero oOmero oopa3oBaHUs NpeaMeT «XUMUsS» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB IIpeaMeTHON obnacTu «EcTecTBeHHO-HAYYHbIE TPEIMETHI.

OO1miee 4yucIO YacoB, OTBEACHHBIX JUISI M3YUYCHHs] XUMHH, HAa 0a30BOM YpPOBHE CpPETHETO
obmero oopazoBanusi, coctabiser 68 yacos: B 10 kinacce — 34 yaca (1 yac B Henenro), B 11 kmacce —
34 gaca (1 gac B HezemIo).

COJEP)KAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMHUH

IIpenMer opraHm4eckod XMMHHU: €€ BO3HUKHOBEHHWE, Pa3BUTHUE U 3HAYCHHUE B IIOJYYCHHH
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus opraHnueckux coequHenuit A. M. bytieposa, eé
OCHOBHbIE NOJOXKeHUA. CTPYKTypHbIE (OPMYJIbI OpPraHUYeCcKUX BemiecTB. ['omororus, usomepus.
XuUMHYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHbBIE U KPATHBIE CBSA3H.

IIpencraBnenue o kiaccu(UKauu OpraHMYecKUX BellecTB. HoMeHKIaTypa opraHu4ecKkux
COEMHEHMH (cucTeMaTHYecKasl) U TPUBUAIbHBIC HA3BAHUS Ba)KHEHIIMX IPEICTaBUTENEH KJI1acCOB
OpPraHUYECKUX BEILECTB.

DKClepUMEHTAIbHBIE METOJbl HM3Y4YEHMs] BEIIECTB M MX IPEBPALLEHUI: O3HAKOMIIEHUE C
o0pa3llaMu OpPraHUYECKUX BELECTB M MaTepualaMd Ha MX OCHOBE, MOJIEIMPOBAHUE MOJIEKYII
OpPraHUYECKUX BEILLECTB, HAOJIOIEHNE U ONMCAHNE IEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALLICHUIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBJICHUE, OOYIJIMBAaHUE U TOPEHHE).

YraeBoaopoasl

ATKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHMYECKMH psA. Meran W 3TaH — MpocTeumme
MPEJCTaBUTENIN aJIKaHOB: (PU3NYECKHE M XMMHUYECKHe CBOWCTBA (PEaKLMU 3aMELCHUs U TOPeHHUs),
HaX0XJIEHUE B IPUPOJIE, MOTYUEHHE U TPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKUHN pPsil. DTWIEH W MPOIWIEH — MPOCTEHIINE
MIPE/ICTaBUTENIN QJIKEHOB: (U3NYECKHEe M XMMHUYECKHME CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJJOreHUPOBAHUS, THAPATALIUH, OKUCIECHHS U TIOJTMMEpU3alliN ), MOJyYeHHE U IPUMEHEHHE.

Anxaguensl: OytaaueH-1,3 u MermnOyranueH-1,3: cTpoeHue, BaKHEHIINE XUMHYECKHE
CBOMCTBa (peakuus noauMepusanun). [lomyueHre CHHTETHYECKOr0 KayuyKa U Pe3UHBbI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTHYECKUN psAll. AUETHIIEH — MPOCTEHIIHIA
NPEJCTaBUTENIb AJKHHOB: COCTaB, CTpPOeHHE, (U3MYECKHEe U XUMHUUYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALIIH, TOPEHHUS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QHU3UUYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUSI M HUTPOBAHHWA), IOJNYYCHHE M IpHUMEHEHHe. Jonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2anio2eHupoS8anus U HUMPOBAHUs), NOTYYeHUue U
npumenenue.  TOKCUYHOCTb  apeHOB. ['eHeTmueckas CBA3b MEXIY  YIIIEBOJOPOJAMH,
MIPUHAUJIEKAITMMU K Pa3IU4HbIM KJ1accaM.

[IpupoaHble UCTOYHHUKHU YTiIeBOAOpoa0B. IIpuponHblii ra3 u momyTHblE HETSHBIE Ta3bl.
Hedts u e€ nmpoucxoxaenue. CriocoOsl nepepadboTku He(TH: Meperonka, KpeKHHr (TEpMUYECKUH,
KaTaJuTH4ecKuil), nuponus. [IpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHHE B MIPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBII yronb U IpoIyKTHI €ro NepepadoTKH.

DKCcriepUMEHTAIbHbIE METObl HM3Y4YEHHs] BEIIECTB M HMX MPEBPALEHUI: O03HAKOMIIEHUE C
o0pa3laMu IuIacTMacc, KayuyykoB M pe3uHsl, koiuiekuuu «Hedte» n «Yrompy, MonenupoBaHue



MOJIEKYJ YIJIEBOJOPOJOB M TaJlOT€HONPOU3BOAHBIX, IPOBEICHUE IPAKTUYECKOW pabOThI:
MOJIyYEHHE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnsble 3anaun.

Bbruucienus no ypaBHEHUIO XUMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIU MPOYKTa PEAKLIMHU 110 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BEIIECTB WU MPOYKTOB PEAKLIUN).

Kucnopoacoaepxaniue oprannyeckne coeinHeHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHOT M 3TAaHON: CTPOEHHE, (GU3NYECKUE MU
XUMHUYECKHE CBOMCTBA (pEakUMM C aKTUBHBIMM METajulaMH, TajlOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHue. BoopoiHble CBA3M MeXly MOJIEKyJIaMu cupToB. JlelicTBUE MeTaHOJa U 3TaHOJa Ha
OpraHMU3M YeJIOBEKa.

MHOroaToMHbl€ CIUPTHI. OTWIECHIVIMKOJIb M IJIMLUEPUH: CTpOeHHue, (U3NYeCKHe U
XMMHUYECKHUE CBOMCTBa (B3aMMOJAEHMCTBHE CO IIEIOYHBIMH METasIaMU, KaueCTBEHHAsl PEaKlMs Ha
MHOroaTOMHble cnuptThl). /JlefictBue Ha opraHusm uyenoBeka. llpumeHeHue minnepuHa U
STHJICHTJIUKOJIS.

@DeHoJI: CTpOEHHE MOJIEKYJIbl, (PM3NYECKHEe U XMMUYecKue cBoicTBa. TokCHYHOCTH (heHoa.
[Ipumenenue denomna.

Anpnerunpl U kemownvli. DopMmanblerui, aueTIbJETuA: CTpOoeHHe, (u3nyecKkue u
XUMHUYECKHE CBOMCTBA (pEaklUMM OKUCIEHHMS M BOCCTAHOBJICHUS, KayeCTBEHHbIE pEAKIIUH),
MOJIyYeHHE U IPUMEHEHHE.

OAHOOCHOBHBIE NPEJENbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas M YKCYCHasi KHCIIOTBI:
CTpoeHue, pU3NYecKue U XMMHUYECKHe CBOMCTBa (CBOICTBa, oOIIMe JUI Kilacca KUCIOT, peaKius
sTepuUKaAIMK), TMOoMydyeHne | npuMeHeHne. CreapuHOBass W OJEWHOBAas KHCIOTHl Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOIIEE ACHCTBUE.

Crnoxuble 3uppl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MApPOIU3 CIOXKHBIX A(PUPOB.
XKupsl. 'maponns xxupos. IIpumenenne xxupoB. bruonorudeckas poib KUpOB.

VYrieBonbl: cocTaB, KiacCU(pUKAIUs YIJIEBOIOB (MOHO-, TU- U ToJucaxapuabl). [oko3a —
INPOCTEHIIMA MOHOCAaXapHuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbl, (U3NYECKUEe U XHUMHUYECKHE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(ll), okucienrne aMMuayHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBiIEHHE, OpOKE€HHE TJIIOKO3bl), HAaXOXKJICHHE B MpPHUPOJE, NPUMEHEHHE,
ouosnoruyeckas poib. dotocunTes. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemnonioza kKak IpUpoAHbIE mosmMepbl. CTpoeHHe Kpaxmala M LEJUIIOJIO3BI.
duznyeckue U XMMHUYECKHUE CBOICTBa Kpaxmaiia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHS C HO/I0M).

OKCIIEpUMEHTAJIBHBIE METOJAbl HW3YYEHHs BEIIECTB M MX IPEBPALICHUI: NPOBEACHHUE,
Ha0JII0/IEHUE U ONMCaHUE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIUPTOB, KAUECTBEHHBIE PEAKIIUU
OJTHOATOMHBIX CIUPTOB (OKHCIeHHE HTaHona okcuaoM Meau(ll)), MHOroaToMHBIX CIHPTOB
(B3ammogericTBue TimiepuHa ¢ ruapokcuaom meau(ll)), ampnernoB (OKucIeHWE aMMHAYHBIM
pactBopoMm okcuga cepedpa(l) u rugpoxcunom menu(ll), B3ammoneicTBre Kpaxmaia ¢ HOJOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHsle 3anaun.

Boruncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEIIECTBA MJIU MPOYKTA PEAKLIMHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconepikaliye opraHn4eckie CoOeIMHEHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHnyeckue coennHeHus. dusznueckne U XMMHUYECKHE
CBOWCTBAa AaMMHOKHMCIOT (Ha WpuUMepe TIIKMIuHa). buomormueckoe 3HaueHHE aMHUHOKHCIOT.
[TenTuae!.




benkyu kak HpUpPOAHBIE BHICOKOMOJIEKYJISIpDHbIE coeiMHEHUd. llepBuuHas, BTOpUYHas W
TpeTU4Has CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEJIKOB: THUIPOJIN3, JEHATyparus,
KayeCTBEHHBIC PEaKMy Ha OCJIKH.

OKCIIepUMEHTAJIbHBIE METO/bl M3Y4YEHHUs BEIIEeCTB M MX IpeBpalleHuil: HaOIoAeHUE U
OIMCaHME JIEMOHCTPALMOHHBIX OMBITOB: JACHATYypauus OEJIKOB IPU HArPEeBAaHUH, IIBETHBIC PEAKLIUU
OEIKOB.

BbicokomosiekyIsipHbIe cOeJUHEHHSA

OcCHOBHbBIE TOHATUS XHUMHUU BBICOKOMOJIEKYJIAPHBIX COCAMHEHHMN: MOHOMED, IIOJUMED,
CTPYKTYpPHO€E 3BEHO, CTEIIEHb IOJUMEPU3ALIMU, CPEIHSSA MOJIEKyIgpHas Macca. OCHOBHbBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN — MIOJIMMEPU3ALINS U OJUKOHICHC AL

OKClepUMEHTAJIHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUI: O3HAKOMIIEHUE C
o0pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB.

MexnpeaMeTHbIE CBS3U.

Peanuzanus MeXNpeAMETHBIX CBs3€d NPU W3y4eHUU opraHuueckod xumuu B 10 kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX IOHSATHH, TaK W
MIOHATHUM, SBISAIOIUXCA CUCTEMHBIMU JJIS OTJENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOm1re ecTeCTBeHHO-HAyYHBIC TOHATHS: SBICHUE, HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHs,
aHaJIu3, CUHTe3, Kiaccudukauus, MNEPUOAUYHOCTb, HAOIIOJEHUE, HU3MEpPEHHE, SKCIIEPUMEHT,
MOJICIIMPOBAHNE.

®dusuka: MaTepus, SHEPIUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJIA, SJHEPIeTUYECKUI YPOBEHb,
BELIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BELIECTBa, (PU3MUYECKHE BETUUYHUHBI U €UHUIIBI UX
U3MEpEHUs.

buonorusi: kierka, opraHusM, Ouocdepa, oOMeH BemIeCTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKHU, YIIIeBOIbL, JKUPHI, (DEPMEHTHI).

I'eorpadus: MuHepasbl, TOpHbIE TIOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOILIINBO, PECYPCHI.

TexHosorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIINUE CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE IpenapaThl, MaTEpUabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMHHU

XuMuyeckuil sneMeHT. AToM. Sapo aroma, U30TONBL. OJEKTpOHHas 00OJIOUKa.
DHepreTHYeCKUe YPOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d- smemeHThl. OCOOCHHOCTH
pacnpesiesieHuss EKTPOHOB IO OpOMUTANsIM B aTOMAax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHUOIOB.
DeKTpoHHast KOH(UTYpaLus aTOMOB.

[Iepnonnueckuit 3akoH u Ilepmoanueckas cucrema xumMuuyeckux ssemenros [l M.
MenpeneeBa. CBs3b IEpUOINYECKOr0 3aKoHA U [lepnoanyeckoil CUCTEMbI XMMUUYECKHUX JIEMEHTOB
J. 1. MenaeneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX MU MIPOCTHIX M CIOXKHBIX BELIECTB 110 TPYIIaM U
nepuogaM. 3HaueHue NepUoINYECKOro 3aK0OHa B pa3BUTUH HAYKH.

CrpoeHne BemiecTBa. XHMHMUYECKas CBsI3b. Buapl XuMudeckod cBsi3M (KOBaJEHTHAas
HEeMnoJisipHas W TMOJsIpHAas, HMOHHAs, MeTajindeckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOU
XMUMUYECKOM CBA3M (OOMEHHBIH M JOHOPHO-aKIENTOpHBIN). BomoponHas cBsizb. BaneHTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTeneHb OKucaeHus. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAIUIMYECKOMN PEIIETKH.



IlonsaTne o mgucnepcHsIXx cuctemax. VMICTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas nois
BEILIECTBA B pacTBOPE.

Knaccudukanus Heopranuyeckux coeauHeHuil. HoMeHkIaTypa HEOpraHMYECKUX BEIIECTB.
I'eneTnyeckast CBSI3b HEOPraHUYECKHUX BELIECTB, IPUHAUICKAUX K PA3TUUYHBIM KJIACCaAM.

Xumuueckass peakuus. Kiaccupukamuss XMMHYECKHMX pPEAKUMA B HEOPraHMYECKOW U
OpraHMYeCKON XUMHUHU. 3aKOH COXPAaHEHMsI MAacChl BELIECTB, 3aKOH COXPAHEHUS WU MPEBPALLCHUs
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT Pa3iIM4YHBIX (akTopoB. OOpaTUMBbIE pPEaKIHHU.
Xumndeckoe paHoBecue. DakTOpbl, BIMAKOIME HAa COCTOSHME XHMHUYECKOIO PpPaBHOBECHS.
[Tpuniun Jle [latense.

Onexkrponutuyeckas aucconuanus. CunbHble W cinadbie snekTponuThl. Cpeaa BOIHBIX
pPacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaJIbHasl, IIEJTOYHAs.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKCIEepUMEHTAIbHbIE METOAbl H3YUYEHHs BEIIECTB M HX NPEBPAILCHUN: JIEMOHCTpanus
tabimmn «llepuonnueckass cucrema xXumHYeckwx odyieMeHToB J[. V. MenpeneeBa», H3ydeHHE
MoOJeNiell KPUCTAJUIMYECKUX PEmETOK, HaOMI0JAeHHe U ONHCAaHHE JIEMOHCTPAI[MOHHBIX U
1a00paTOPHBIX OMBITOB (pa3ioKeHHWE TEepPOKCHIAa BOJOPOJAa B MPHCYTCTBUU KaTalu3aTopa,
ONpEIEICHUE Cpelbl PACTBOPOB BEILIECTB C INOMOILIBI YHUBEPCAJIBHOTO WHJMKATOpa, PEaKkUUu
HOHHOIO0 OOMeEHa), NPOBEACHHE IPAKTHUUECKOHM paboThl «BnusHue pa3nuyHbIX (QakTOpoB Ha
CKOPOCTb XUMUUYECKOW PEAKLIUM.

Pacuérnsble 3anaun.

Pacuérel 0 ypaBHEHUSM XMMHUYECKUX PEAKLMi, B TOM UYUCIE TEPMOXHUMHYECKUE PACUETHI,
Pacy€ThI ¢ UCITOJIB30BAHUEM ITOHATHS «MACCOBas 10JIsI BEIIECTBAY.

Heopranunueckasi Xumms

Hemeramnsl. Ilonoxenne HemeramnoB B [leproandeckoil cucTteMe XUMUYECKHUX JJIEMEHTOB
J. U. MenneneeBa u OCOOCHHOCTH CTpoeHHsI aToMoB. Dusnyeckue CBONWCTBA HEMETAJUIOB.
AnnoTponusi HeMeTaJUIoB (Ha IpuMepe KUCIopoa, cepbl, pocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajoreHoB, cephl, azora, ¢docdopa,
yriepoja U KpeMHHS) U UX COCJUHEHUN (OKCHJIOB, KHUCIOPOJCOJEPKALIUX KUCIOT, BOAOPOJHBIX
COCJIMHEHHI ).

IIpuMeHeHNne BaXHENIINX HEMETAINIOB U UX COEJUHEHHH.

Meramnsl. [lonoxxenne Meramuios B Ilepuoanueckol cucteme XuMH4YecKux ieMeHToB /1. M.
MenneneeBa. OcoOEHHOCTH CTPOEHHsI 3JEKTPOHHBIX O0O0JOYeK aTroMoB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTayuioB. CIUIaBbl METAJUIOB. OJEKTPOXUMHUYECKHM psl HampsKeHUi
METAJIJIOB.

XUMHYECKHE CBOWCTBA BAXHEWUIIUX METAUIOB (HATPUN, KaldWil, KajdblUi, MAarHui,
AIIOMUHUM, IUHK, XpPOM, XKEJIE30, MEJIb) U UX COETUHEHU.

O61ue cnocoObl Moxy4yeHus: MeTauioB. [IpuMeneHue MeTamuioB B ObITY U TEXHHUKE.

OKCIepUMEHTAJIBHBIE METO/IbI U3yUYEHHUs BEIIECTB U UX MPEBPAIIECHUN: U3yUYE€HUE KOJUIEKIINH
«Mertamisl U crijiaBbl», 00pa3lioB HEMETAJIOB, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4, Ha0J0/IeHue
U OIMCaHME JEMOHCTPALMOHHBIX M JA0OPAaTOPHBIX ONBITOB (B3aUMOJEHCTBUE TUAPOKCH]IA
AIFOMHUHMS C paCTBOpPaMH KUCIJIOT U LIeJI0Uel, KaYeCTBEHHbIE PEaKIIMU HAa KAaTHOHBI METAIJIOB).

Pacuérnsie 3amaymn.

Pacuérbl macchl BemiecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce
WK 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEaKIUH BELIECTB, pacuéThl Macchl (00bEMa, KOJINYECTBA
BElIECTBA) MIPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BELECTB UMEET IPUMECH.

XumMus 4 )KU3Hb



Ponp xuMum B 0OecriedeHUH SKOJIOTUYECKOH, SHEPreTHYeCKON M IMUIIEBOH 0€301MacHOCTH,
pa3BUTHM MeAULIMHBL. [IoHATHE O HAYYHBIX METOAAX MMO3HAHMS BELIECTB M XUMHUYECKUX PEaKLUH.

[IpencraBnenus 06 oOUMX HAYYHBIX MPHUHLIUIAX MPOMBIIUICHHOTO MOXY4YEeHHUS BaKHEHIINX
BEIIECTB.

YenoBek B MHUpE BEUIECTB M MaTepHaliOB: Ba)KHEHIIME CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHbIE MaTepHalibl, KpacKH, CTEKJO, KepaMHKa, MaTepuajbl A 3JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAJIbHBIEC YJOOPEHUSI.

XuMmHsl M 370pOBbE YEJIOBEKA: IIPAaBMUJA MCIIOJIB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiia 6€30MacHOr0 UCTIOJIb30BAHUS MIPETapaToB OBITOBON XUMHUH B TOBCETHEBHOM JKU3HU.

MexIpeIMeTHbIE CBA3H.

Peanu3zanus MeXIIpeIMETHBIX CBsI3€d NMPU U3yUEHUU OOIEl U HeopraHuyecKoil xumuu B 11
KJIacce OCYILIECTBISIETCS Yepe3 MCI0JIb30BaHHE KaKk OOIIMX €CTECTBEHHO-HAYUYHbBIX MOHATHH, Tak U
MOHSTHUM, SBISIOLIIUXCA CUCTEMHBIMU JJIs1 OTJIENIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOu1re ecTeCTBEHHO-HAy4YHblE MOHATHUS: HaY4HbIM (akT, rMIoTe3a, 3aKOH, TEOpHs, aHaJIM3,
CHHTE3, KJIAacCU(pHKAIMA, TEePUOAUIHOCTh, HAOIIOACHHWE, OSKCIEPUMEHT, MOACIUPOBAHHUE,
U3MepeHue, BJICHHE.

@dusuka: marepusi, SHEprusi, Macca, aToM, D3JIEKTPOH, IMpPOTOH, HEUTPOH, HMOH, H30TOI,
PallMOaKTUBHOCTb, MOJIEKYJA, 3HEPreTHMUYECKUI ypOBEHb, BEILECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, (PU3NIECCKHE BEIIMYMHBI U €ANHUIIBI X U3MEPEHHS, CKOPOCTb.

buonorusi: kierka, oOpraHusM, 53KocucTeMa, Ouocdepa, Makpo- U MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

I'eorpadus: MuHepabl, TOPHbIE TOPO/Ib, MTOJIE3HbIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHosorus: XUMHUYecKasi MPOMBIIIJIEHHOCTh, METAJLTyprusi, MPOU3BOACTBO CTPOUTEIbHBIX
MaTepHaloB, CeJIbCKOXO035HCTBEHHOE IIPOM3BOJICTBO, IUILEeBast IPOMBIIIJICHHOCTb,
(dapmalieBTHUECKasi MPOMBILIUIEHHOCTb, IPOM3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKLIMOHHBIX MaT€pPHAaIOB, 3JIEKTPOHHAS! IPOMBILIUIEHHOCTh, HAHOTEXHOJIOTHUH.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMNWHN HA BA3OBOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHHsS OO0yYarolUMMHCS
IIpOrpaMM cpeaHero obiiero oOpa3oBaHMs (JIMYHOCTHBIM, METAapEIMETHBIM U TNPEAMETHBIM).
HayuHo-meTon4eckoit OCHOBOH Uil pa3paOOTKU MJIaHUPYEMBIX Pe3yJIbTaTOB OCBOEHHS MPOrpaMM
CpenHero o0Iero o0pa3oBaHus SBISETCS CHCTEMHO-IESTETFHOCTHBINA MTOAXO.

B cooTBercTBHM € CHCTEMHO-IEATENBHOCTHBIM IOAXOJOM B CTPYKTYpE JHYHOCTHBIX
PEe3yJIbTaTOB OCBOCHUS MpeAMeTa « XUMHUS» Ha YPOBHE CPEAHEro 001Iero o0Opa3oBaHMsl BbIIAEIEHBI
CJIEYIOIINE COCTABIIAIONINE!

OCO3HaHUE OOYYaIOIUMHUCSI POCCHICKON TpakIaHCKOW HWIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIENICHHUIO;

HaJIMuMe MOTHUBALIUU K 00YUYEHHUIO;

L[EJICHAPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXJEHUH JMYHOCTH Ha OCHOBE KIIIOUEBBIX
LIEHHOCTEN ¥ UCTOPUUECKUX TPAAUIINIA 6a30BOM HAyKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTb OOYYAaIOLIMXCS PYKOBOJCTBOBATHCS B CBOEH JIEATENLHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, MPUCYIIMMU LEJOCTHOM cHUCTEME XHMHYECKOTOo
o0pa3oBaHus;

HaJIM4ue MPaBOCO3HAHUS HKOJIOTMUECKON KyJIbTYpbl U CHOCOOHOCTH CTaBUTh LEJIU U CTPOUTH
KU3HEHHBIE TUIaHBbI.



JIMYHOCTHBIE PE3yNbTAThl OCBOCHHS MpeaMeTa «XHUMUSD» JOCTHTAIOTCS B €AMHCTBE YUeOHOMH
U BOCHHUTATEIbHOW NEATENIbHOCTH B COOTBETCTBHUM C T'YMAaHUCTUYECKHUMH, COLUOKYJIbTYPHBIMU,
TyXOBHO-HPABCTBEHHBIMH IICHHOCTSMHU M HJ€ajlaMH POCCHHCKOTO TPakJaHCKOro oOIIecTBa,
MNPUHATHIMU B OOIIECTBE HOPMAMHM U TpaBUJIaMH MOBEACHUS, CIOCOOCTBYIOUIMMH Ipolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTUYHOCTH O0YYaIOIIMXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUSA MpeaMeTa «XUMHUS» OTpaxaroT cHOpMHUPOBAHHOCTH
OTIbITA TIO3HABATEIILHOM U MPAKTHYECKOM JeSITEIbHOCTH 00YUaIOMIUXCS 110 PeaTH3alliy MPUHATHIX B
o01iecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOTO BOCIUTAHMS:

OCO3HaHHUs OOYYaIOIIMMHUCS CBOMX KOHCTHUTYLHMOHHBIX NMPaB U OOS3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPaBOIOPAIKY;

MPEJICTAaBICHUS] O COLMAJbHBIX HOPMax U TMpaBWIAX MEXJIMYHOCTHBIX OTHOILIECHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIbHOCTH MPU CO3JAHUH YYEOHBIX MPOEKTOB,
peleHnH yu4eOHbIX 1 M03HABATEIbHBIX 3a/1a4, BEITTIOTHEHUH XUMHUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUs], JJOTUKY U apTyMEHTHI JPYTHX
NIPU aHAJTU3€ PA3IMYHBIX BUJOB YUEOHOH e TEIbHOCTH;

2) IATPUOTHUYECKOT0 BOCTIMTAHMS

[EHHOCTHOTO OTHOIICHUS K HICTOPUYECKOMY M HaAyYHOMY HACIICAMIO OT€YECTBEHHOW XUMUH;

YBa)XEHUS K MPOLIECCY TBOPUECTBA B 001ACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUSI XUMUH,
OCO3HAHMA TOTO, YTO JOCTHIKEHHS HAYKH €CTh PE3yJIbTaT JUIMTEIbHBIX HAOIIOIEHUH, KPOTIOTIUBBIX
AKCIIEPUMEHTATIbHBIX MIOMCKOB, TTOCTOSIHHOTO TPY/Aa YUYEHBIX U MPAKTUKOB;

WHTEpECca U MO3HABATEIbHBIX MOTHBOB B TIOJIYYEHHH U TIOCIIEIYIOIIEM aHaln3e HHPOpMAaLuu
0 MEePEeIOBBIX JOCTIXKEHUAX COBPEMEHHOW OTEUECTBEHHOU XHUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPaBCTBEHHOTO CO3HAHUS, STHUECKOTO TTOBEICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYaIlUH, CBS3aHHBIE C XMMHYECKUMH SIBJICHHUSIMH, ¥ TIPUHUMATh
OCO3HAHHBIE PEIICHHSI, OPHEHTUPYSICh Ha MOPAJTbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH;

TOTOBHOCTH OIIGHWBaTh CBOE IOBEJCHME U IIOCTYNKH CBOMX TOBapuIled ¢ MO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE TIOCIIECTBHIA ATHX ITOCTYIIKOB;

4) popmMupoBaHMA KYJIbTYPHI 310POBb:

MOHUMAaHMSI 1LIEHHOCTEW 30poBOro M Oe3zomacHoro oOpa3a >KHM3HH, HEOOXOIMMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBBIO;

coOJTroIeHHsI TIpaBUJI OE30MaCHOTO OOpaIleHusl C BEIIECTBAMU B OBITY, MOBCETHEBHON JKU3HU
U B TPYJOBOI1 1€ TENLHOCTH;

MMOHUMAaHWMSI IICHHOCTH MPaBWJI HHIUBUIYATEHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBEICHHS
B CUTYAalUsIX, YTPOXKAIOIIUX 3I0POBBIO U KHU3HU JIO/IEH;

OCO3HAHMS TOCJICICTBHA W HENPHUATUS BPEAHBIX NPUBBIUEK (YMOTPEOJICHHUS aIKOTOJIs,
HApKOTHUKOB, KYpPEHHSI);

5) TpynoBOro BocnuTaHus:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIEIOBATENbCKONW  JeSITeIbHOCTH,
OOIIECTBEHHO TTOJIE3HOM, TBOPUECKOH U APYTHX BUAAX JIESITEITHHOCTH,

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B PEIICHUH MPAKTHYECKUX 3a7ad COIHMAIbHOM
HaIpPaBJICHHOCTH (B PaMKax CBOETO KJIacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUEHUIO poQeccuil pa3auyHOro poja, B TOM YUCIIEe Ha OCHOBE
MPUMEHECHHUS TTPESIMETHBIX 3HAHUH 110 XHMHH;

YBOKEHHUS K TPYILY, JIOISIM TPyJla U pe3yiabTaTaM TPYAOBOH NeATeIbHOCTH;
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TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHAWBHIYaLHOW TpaeKTOpuu oOpa3oBaHwus, Oymaymieit
npodeccun U peanuzaldyd COOCTBEHHBIX XM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMS:

HKOJIOTUYECKU 11EIeCO00pa3HOr0 OTHOUICHUS K MPUPOJE, KaK HCTOYHHMKY CYIIECTBOBAHUS
JKM3HHU Ha 3emIie;

MOHMMAaHMs TJI00AJBHOTO XapaKTepa SKOJIOTMYECKHX MpPoOJeM, BIUSHHSA SKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COUMATIBHOMN CpEbl;

OCO3HaHMA HEOOXOJMMOCTH HCIIOJIb30BAHMS JOCTHIKCHUH XUMHH JUIsI PELICHUS BOIPOCOB
palMOHAIBHOTO MPUPOIOIIOIb30BAHNS;

AKTUBHOTO HENPUATUS JCHUCTBUN, NPUHOCAIIUMX BpEJ OKpYKarollel NpUpPOJHON Ccpee,
YMEHHUSI MPOTHO3UPOBATH HEOJATOMPUATHBIE SKOJIOTMYECKHUE MOCIEACTBUS IMPEeANPUHUMAESMbIX
JNEUCTBUN U NTPEAOTBPALLATh UX;

HaJu4usl Pa3BUTOrO HSKOJIOTMYECKOTO MBIIIJICHUSA, SKOJOTUYECKOM KYJIbTYpbl, OIBITA
JESTEIbHOCTH  DKOJIOTUYECKOW  HalpaBICHHOCTH, YMEHHUS  pPYKOBOJACTBOBAaTbCS HMU B
MO03HABATEIbHON, KOMMYHUKATUBHOM M COLMANBHON MPAKTHUKE, CIOCOOHOCTH U YMEHUS AaKTHBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU ¥ OOIIECTBEHHOM MTPAKTUKU;

MOHMMAaHUA CHeu(UKN XUMHUU KaK HayKd, OCO3HaHUA €€ poiau B (PopMUpOBaHUU
paIMOHaIFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUH IEJIOCTHOIO MPEACTABICHUSI 00 OKpYXKaroIlieMm
MHUpE KaK O €IMHCTBE MPUPOJIbl U YEIOBEKA, B IO3HAHUU NIPUPOAHBIX 3aKOHOMEPHOCTEH U pelieHnn
po06sieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOe)KIEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIS COBPEMEHHOM LMBHUIM3alUU: B €€
I'YMaHUCTHYECKON HAaNpaBiICHHOCTH M BaXHOW pOJIM B CO3JaHUM HOBOW 0a3pl MaTepuanbHON
KyJbTYpBI, PEIICHUU TIOOANbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA — CBHIPHEBOM,
SHEPTeTUYECKOMN, MUIIEBON M IKOJIOTHYECKON O€30MacCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUeHUN
YCIIOBUH YCIEIIHOTO TPYAA U AKOJIOTHUYECKU KOMGMOPTHOM KU3HU KaXKAO0T0 YieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOH TpPaMOTHOCTH: TIOHMUMAaHHs  CYIIHOCTH METOJOB  IIO3HaHUA,
UCIONIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIONIb30BaTh MONydYaeMble 3HAHUS IS
aHaIM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEr0 MUPA U MPOUCXOIANINX B HEM U3MEHEHUN, YMEHUS
Jenath 00OCHOBAaHHBIE 3aKTIOYEHHS] HA OCHOBE HAYUYHBIX (DAKTOB M MUMEIOIIUXCS TAHHBIX C LEJBI0
MOJTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHbHO MCTOJIb30BaTh XUMUYECKHE 3HAHUSI JUIsSI PEelIeHUsI poodieM B
peaNbHBIX KUZHCHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHUIO U HCCIIEJOBATENbCKOM A TENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHM K HEIMpephIBHOMY OOpa30BaHMIO U CamMO00pa3oOBaHUIO, K
AKTUBHOMY IMOJIYYE€HUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TPYyAa B Pa3IMUHBIX chepax NpodecCHOHATbHON AESITETbHOCTH.

METANPE/IMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS Y4eOHOT0 MpeaMeTa « XUMUs» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HaYUMBbIe JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUaAIOUIUXCS MEXAUCHUIIIIMHAPHBIE
(MeXIpeIMeTHBIE) 00IIeHayYHbIE TOHITHS, OTPAKAIOIIUE [IETOCTHOCTh HAYYHOU KapTHHBI MHUpa U
CHelu(pUKy METOAOB IO3HAHUS, HCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEprusi, SBIEHUE, MPOLECC, CUCTEMa, HAYYHBIM (HaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIeI0BaHUE, HAOIOIeHHEe, U3MEPEHHE, SKCIIEPUMEHT U JIpyTHUe);
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YHHUBEpCaJbHbIE YUeOHbIE EHCTBHS (IIO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJIATUBHBIC),
obecneynBarone GpopmMupoBaHue (QYHKIHMOHAIBHOW I'PaMOTHOCTH M COLMAIBHOW KOMIIETEHLUU
o0yJaronuxcs;

CIIOCOOHOCTh ~ OOYy4YaroIUMXCs  HUCIHOJb30BATh ~ OCBOGHHbIE  MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMUS U YyHUBEpCajbHble Y4eOHble JACHCTBUS B IIO3HABaTEIbHOM U
COLMAJIBHOW IIPAKTHUKE.

MeramnpeaMeTHble  pe3yJbTaThl  OTPAKAIOT OBJAJCHHE YHHBEPCAJIbHBIMH  YYEOHBIMHU
[103HABATEIbHBIMHY, KOMMYHUKATUBHBIMU U PETyJIATUBHBIMU JI€HCTBUAMHU.

Ogy1ajeHne YHMBEPCAJIbHBIMH YU4eOHBIMH NIO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a30BbIe JJOrHYecKHUe AeHCTBUS:

CaMOCTOSITENTbHO ~ (pOPMYJIMpPOBaTh UM aAKTyalM3UpOBaTh MpoOJIeMy, BCECTOpPOHHE €
paccMaTpuBaTh;

ONpeAeATh 1LeNIM JAEATEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl A€ATEIILHOCTHU C TOCTABICHHBIMHU LIEJISIMU;

UCIOJIb30BaTh IPM OCBOECHUU 3HAHUW MNPUEMBI JIOTUYECKOTO MBILUIEHUS — BBIICISTH
XapakTepHble NPU3HAKM TOHATMH W  yCTAHABIMBaTh MUX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIME MTOHITHUS JJIs1 OOBSICHEHHS OTJICNIBHBIX (DAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIIMIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3yYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyKIeHUs (MHAYKTHBHbIE, NEIyKTUBHbIC, 10 aHAJIOI'MU), BBIABIATD
3aKOHOMEPHOCTH M IPOTUBOPEYUS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYJIUPOBATH BBIBOJbBI U
3aKIIIOYEHUS;

IPUMEHSTh B IMPOLIECCE IMO3HAHUS, HCIOIb3yeMble B XUMHUU CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIeJIH, NIPeoOpa3oBbIBATh MOJICNIbHBIE MPEICTaBICHUS — XMMUYECKUH 3HAK (CMMBOJI) 3JIEMEHTA,
XUMHueckas (Qopmyia, YypaBHEHHE XHMMMUYECKOHM peakIMM — TMpH pPElIeHUH Y4eOHbIX
MIO3HABATENbHBIX U MPAKTUYECKUX 33/a4, IPUMEHSATh Ha3BaHHbIE MOJICIbHBIC MPEICTABICHUS IS
BBISIBJICHMSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKLIUN.

2) 0a30BbIe HCCJIeN0BaATENbCKUE € CTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O [TO3HAHUS BEILIECTB U XUMUYECKUX PEAKLIUN;

¢dbopMynupoBaTh LEIM U 3aJadd  HCCIEIOBaHUS, MCIONb30BaTh IIOCTABJIEHHBIE U
CaMOCTOSITENILHO C(POPMYJIMPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJISt
(hopMHPOBaHUSI TUTIOTE3bI 0 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHMIA;

BJIQJIETh HaBbIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M TIPOBEACHMS YUYEHHUYECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAONIOAATh 3a XOJIOM IIPOIecca, CaMOCTOSITEIIbHO
IIPOTHO3UPOBATh €ro pe3ynbTaT, (OpPMYIHPOBATH OOOOLIEHUS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PpE3yJIbTaTOB MCCIEAOBAaHUS, COCTaBISATh OOOCHOBAaHHBIM OTYET O MPOJAETaHHOU
pabore;

MpUOOpETaTh OMBIT YYEHWYECKOW HCCIIEOBATENbCKOM M IMPOEKTHOH JIeATeNbHOCTH,
MPOSIBJISATh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pEIICHUs
MPAKTUYECKHX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS.

3) pa6ora ¢ nungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MH(pOpMaluu (Hay4yHO-TIOMYJIsipHAs IUTEpaTypa
XMMHYECKOTO COJEp)KaHUs, CHpaBOYHBIE MOCOOMs, pecypcsl VIHTepHeTra), aHaIM3UpPOBATh
MH(OPMALIMIO Pa3IUYHbIX BHAOB U (OpM TpPENCTaBICHUS, KPUTUYECKH OILICHHBATh €€
JOCTOBEPHOCTH U HEITPOTUBOPEUNBOCTE;

(dbopMynupoBaTh 3alMpochl W TNPUMEHSATh pa3jMyHble METOJbl MpU TOUCKE H O0TOOope
uHpopMaluu, HeOOXOJUMOM [T BBIMOJIHEHHS YUeOHBIX 33a]1a4 ONPeeIEHHOTO THIIA;
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npUOOpeTaTh OMBIT HCIOJB30BAaHUSA HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAIbHYIO (HOpMY MpencTaBieHUs MHPOPMAIUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCTOJB30BaTh HAYYHBIH S3BIK B KAueCTBE CpEACTBA MpH paboTe C XUMHUYECKOH
nHpOpMaIIUEH: IPUMEHATh MEXIPEIMETHbIE ((PU3NIECKHE U MAaTEeMaTHYECKUE) 3HAKU M CUMBOJIBI,
(dopmyIbl, a0OpeBHaTypbl, HOMEHKIIATYPY;

UCIIOJIB30BATh M MIPEOOPa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATIISTHOCTH.

OgiajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1eHCTBUSAMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKJIaeMOW TEeMbI B XOJNI€ JHMAjora W/WIHM JUCKYCCHUH,
BBICKa3bIBaTh  HUAEH, (HOPMYIUpPOBaTh CBOM MPEUIOKEHUS  OTHOCUTEIIHO  BBITOJHEHHUS
MPEUIOKEHHOH 3a/1a4H;

BBICTYNAaTh C MPE3CHTALMEH pPe3ylIbTaTOB TO3HABATEILHOW JEATEIBHOCTH, ITOJYYECHHBIX
CaMOCTOSITEIILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIMOJIHEHUH XUMHUYECKOTO IKCIICPUMEHTA,
MPAKTUYECKOH PaOOTHI MO HMCCIECIOBAHUIO CBOWMCTB M3YyYaeMbIX BEIIECTB, peajH3alld y4eOHOTO
npoekta W (OPMYJIHPOBATH BBIBOJBI IO pe3yJbTaTaM MPOBEASHHBIX WCCICIOBAHUN ITyTEM
COTJIACOBAHUS TIO3UIUI B X07e 00CYKACHUS M 0OMEHAa MHEHUSIMH.

OgiajieHne YHUBEPCAIBLHBIMH PEeryJIssTHBHBIMU JeHCTBUSIMU:

CaMOCTOSITENIFHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO MO3HABATENBHYIO JESTEIHHOCTD,
ompenenss €€ UeNMW W 3allaud, KOHTPOJHPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
IpeJUlaraeMblii  aIrOPUTM JCHCTBHI TPU BBHIMOJHEHUH YYEOHBIX M HCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanbosee 3PPEeKTHBHBIA COCO0 MX PEIICHHs ¢ YYETOM MOJYYCHUs HOBBIX 3HAHHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

MNPEAMETHBIE PE3YJBbTATDBI
10 KJIACC

[IpenmMeTHBIE pe3ybTaThl OCBOECHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCT TMPEICTABICHUA O XMMHMYECKOW COCTaBJISIOIIEH eCTeCTBEHHO-HayYHOH
KapTUHBl MHUpA, POJIM XUMHUU B TO3HAHUU SIBJIEHUH NPUPOABI, B (OPMHUPOBAHUHN MBIILICHUS U
KyJbTypbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM Ml  pelleHus
MPAKTUYECKUX 3a/lad M D3KOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3I0POBBIO U
MIPUPOIHOM CPEJIE;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpasi BKIKOYAET: OCHOBOIOJATAKOIINE ITOHATHS
(XMMHUYECKUIl DJIEMEHT, aToM, »JJEeKTpOHHas 000JIoYKa aToMa, MOJEKyJa, BaJEeHTHOCTH,
ANEKTPOOTPHUIIATEIbHOCTh, XMMHUYECKas CBsI3b, CTPyKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaIléHHast), MOJib, MOJIIpHAs Macca, MOJISIpHBII 00BEM, YITIEpOAHBIN CKeeT, PyHKIMOHATbHAS
rpyIIa, paauKai, U30MepHUs, N30MEPbI, TOMOJIOTMYECKHUH PsiJl, TOMOJIOTH, YIJIE€BOAOPOIbI, KHCIOPO/
U a30TCOZACpIKALIUE COCIUHEHHUs], MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJIISIPHBIC
COEIMHEHMS); TEOPUU U 3aKOHBI (TEOpHsl CTpOeHus opraHmdeckux BemecTB A. M. bytieposa,
3aKOH COXpPaHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHMBOJWYECKHH SI3bIK XHUMUU;
MHpPOBO33PEHUYECKHE 3HAHMS, JIEXKallMe B OCHOBE ITOHMMAHHsS IPUYMHHOCTH W CHCTEMHOCTH
XMMUYECKHX SIBJICHUH, (AKTOJIOIMYECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
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0€30IaCHOM HCIOJIb30BAHUN BAKHEHIIMX OPraHUYECKHUX BEHIECTB B OBITY M MPAKTHYECKOM
NEeSATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBISBIIATH XapaKTePHbIC PU3HAKU MOHATUN, yCTAaHABINBATH UX
B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME IOHATUSA IPHU OMNMCAHUM COCTaBa, CTPOCHUA U
MPEBPALLICHUN OPTaHUYECKUX COCUHEHUN;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XHMUYECKYI0 CHMBOJHKY JUISI COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIEHHOW) (HOpMyYT OpraHUYeCcCKUX BEIIECTB U
YpPaBHEHUH XUMHUYECKUX PEAKIMI, U3rOTaBIMBATh MOJEIH MOJIEKYJ OPIaHMYECKUX BEIIECTB IS
WUTIOCTPALIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUU YCTaHABIMBATH MPUHAAJIC)KHOCTh H3YYEHHBIX OpPraHMYeCKHX
BEIIECTB 10 HUX COCTaBY M CTPOGHUIO K ONpEeNelIEHHOMY KIAcCy/TpyIie COCTUHEHUN
(YrJ1IeBoAOpO/Ibl, KUCIOPO U a30TCOAEPKAIIME COSAMHEHHSI, BHICOKOMOJIEKYJISIPHBIE COSAMHEHNUS),
JaBaTh WM Ha3BaHWs 10 cucremarnmyeckod HomeHkiatype (IUPAC), a Taxke mnpuBOIUTH
TPUBUAIBbHBIE Ha3BaHUS OTJEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIMMIICH, AalleTUJICH,
STHJICHIJIMKOJb, TIUIEPUH, (peHo, GopMabaeri, aneTanbIeru, MypaBbuHas KHCII0Ta, YKCyCHas
KHCIIOTa, OJICMHOBAas KUCJIOTA, CTEAPHHOBAs KUCJIOTA, III0K03a, PpyKTO3a, Kpaxmall, IeJUTI003a,
TJIMIIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OMNPEIEIsITh BUABl XHUMHUYECKOH CBS3M B OpPraHHYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHITHh IMOJNIOKEHUS TEOPHUH CTPOSHUS OPraHu4YecKuX
BemectB A. M. BytnepoBa i 0ObSCHEHHsI 3aBUCUMOCTH CBOWCTB BEIECTB OT WX COCTaBa U
CTPOEHHS; 3aKOH COXPAHEHHUS MACCHI BELIECTB;

c(OPMHPOBAHHOCTH YMEHHUH XapaKTEepPHU30BaTh COCTAB, CTPOEHHE, (PU3NIECKHE U XUMHUECKUE
CBOMCTBA THIMHYHBIX MPEACTABUTEICH PA3IIMYHBIX KJIACCOB OPraHMYECKUX BEUIeCTB (METaH, JTaH,
STUJICH, TPOINWIEH, aleTwieH, OyrtaaueH-1,3, merunOyramueH-1,3, OeH30J, METaHOJ], AITaHOI,
STWJIEHIJIUKOJb, TIUIEPUH, (EHOJI, aleTalbJIeru]l, MypaBbluHas U YKCyCHas KHUCJIOTHI, TJOK03a,
KpaxMaJ, LEeJII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEKIY
HUMH ypaBHEHUSMHU COOTBETCTBYIOIIMX XMMHYECKHUX PEAKIHI C HCHOJIb30BAaHHUEM CTPYKTYPHBIX
hopmyu;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEepPU30BaTh UCTOUYHUKU YTJIIEBOJOPOJHOTO ChIpbs (HEDTB,
HNPUPOJHBIN Ta3, yroijib), CrocoObl MX MepepadOTKH M TMPaKTHUECKOe MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOIUTH BHIYMCICHUS IO XUMUYECKUM YPaBHEHHUSIM (MacCCHI,
00BbEMa, KOIMYECTBA UCXOTHOTO BEIECTBA UJIU MPOJYKTa peaklUu 10 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXOJIHBIX BEIECTB WIM MPOAYKTOB PEAKIMHN);

c(hOpMHUPOBAHHOCTh YMEHHUM BJIAQJE€Th CHUCTEMOW 3HAHUM OO0 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, UCTIOIB3yEMbIX B XUMUU MIPH U3YyUYEHUH BEIIECTB U XMMUYECKUX SIBIICHUH (HaOm0eHMe,
U3MEpeHHue, HKCIIEPUMEHT, MOJEIUPOBAHKE), UCIOIb30BaTh CUCTEMHBbIE XMMHUYECKUE 3HAHUS IS
MPUHATUSA PEIICHUM B KOHKPETHBIX XU3HEHHBIX CHUTYalUAX, CBSI3aHHBIX C BELIECTBAMHU U MX
MIPUMEHCHHEM;

c(OPMHPOBAHHOCT YMEHUH COONIIOJATh MpaBWiia MOJb30BAHHUS XUMHYECKOW IMOCYIOH M
abopaTOpHBIM O00OpPYJOBAaHUEM, a TaK)Ke TpaBUiIa OOpaIlleHUsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMH IO BBITOTHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATh U BBINOJHATH XMMHYECKUH HKCIEPUMEHT
(mpeBpallleHrss OPraHUYECKUX BEIECTB MPU HArpeBaHHUM, MOJIYYEHUE ATHICHA U WU3Y4YEHHUE €ro
CBOMCTB, KaUeCTBEHHBIE PEAKI[MU OPraHUYECKUX BEILECTB, JIeHATypalusi OeIKOB MPHU HAarpeBaHUU,
[[BETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBHUH C MPaBHJIAMH TEXHUKU O€30MaCHOCTH MpU OOpaIleHuu
C BemlecTBaMM M J1a0OpaTOPHBIM OOOpYJOBaHUEM, NPEACTABISTh PE3yIbTaThl XHUMHUYECKOIO
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SKCIepUMeHTa B ()OpME 3alUCH ypPAaBHEHHH COOTBETCTBYIOIIMX pEaKuuid Hu (OPMYIHPOBATH
BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCT YMEHUH KPUTHYECKH aHATU3UPOBATh XUMHUECKYI0 HH(OpPMAIHIO,
MOJIy4aeMy0 U3 pa3HbIX HCTOUYHHKOB (CpeAcTBa MaccoBoi MHPopManuu, UHTepHET U Apyrux);

c(OPMHPOBAHHOCTh yMEHHUI COONMIOAAaTh MpaBUia OSKOJOTUYECKH —LEIecO00pa3HOro
NOBEJCHUsT B OBITY M TPYAOBOM JEATEIBHOCTH B LEISAX COXPAaHEHHs CBOEro 370pPOBbi U
OKpYy Karollled MNPUPOJHON Cpebl, OCO3HAaBaTh ONACHOCTb BO3JCHCTBUS HA YKUBbIE OPraHU3MBbI
OIIpEeAEIEHHBIX OPTaHNYECKUX BEIECTB, MIOHUMas cMblca nokaszarens IIJIK, noscuaTe Ha npumepax
CIOCOOBI YMEHBIIIEHUS U IPEJOTBPALICHHUS UX BPEIHOTO BO3CHCTBUS HA OPraHU3M YeJI0OBEKa;

U1l 0OydYaroUIMXCsl C OTPAaHMYEHHBIMH BO3MOYKHOCTSIMH 3[0POBbS: YMEHHME IPHUMEHATh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUIA;

IVl CIENbIX M CIa0OBUIAIIMX OOyYaroIIMXCs: YMEHUE HCIOJb30BaTh Peslbe()HO-TOUCUHYIO
cucreMy obo3HaueHui JI. Bpaiist i 3amuc XUMHYECKIX (OPMYII.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl 0OCBOCHHS Kypca «O01as 1 HeOpraHUIecKasi XUMUs OTPaKAIOT:

c(OPMHUPOBAHHOCTh MPEACTABICHUI: O XUMHUYECKOW COCTaBIIAIOLICH €CTeCTBEHHO-HAYyYHOH
KapTHHBI MHUpA, POJIM XWMHUHU B TIO3HAHUM SIBICHUW TPUPOABI, B (POPMHUPOBAHMH MBIIUICHHUS U
KyJbTypbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM JJsi pelleHus
MIPAKTUYECKUX 3a/lad M 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY 3I0pPOBBIO U
IIPUPOJHOM cpene;

BJIa/ICHUE CUCTEMOM XMMMUYECKUX 3HAHUN, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOUINE OHSTHS
(XMMHYECKHUil JIEMEHT, aToM, U30TOIl, S-, P-, 0- AMEKTPOHHBIE OPOUTATIH aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJIApDHBIA 00BEM, BaJEHTHOCTb, 3JIEKTPOOTPULATENIBHOCTb, CTENEHb OKHUCIIECHUS,
XMMHYECKas CBs3b (KOBAJEHTHAas, HOHHAs, MeTajlIn4yeckas, BOAOPOAHAsA), KpHUCTaIM4ecKas
pemérka,  TUOBl  XMMUYECKMX  pEaKIMi,  pacTBOp,  DJIEKTPOJUTHL,  HEDJIEKTPOIMUTHI,
ANEKTPOIUTUYECKAs] JUCCOLMAIUS, OKUCIUTEh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW pEeaKIH,
XMMHUYECKOE pPAaBHOBECHE); TEOPUM U 3aKOHBI (TEOpHsl DIEKTPOJUTHUECKOW IHUCCOLUAINH,
nepuoanyeckuii 3akoH . M. MenaeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U INPEBPALIEHUS DHEPIMM IPH XUMHUYECKHX PEaKLUsAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUH S3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIUE B OCHOBE MOHUMAHUSI IPUYUHHOCTH U CUCTEMHOCTH
XMMHAYECKUX SIBJICHUH, (AKTONIOTMYECKHE CBEACHUS O CBOMCTBaX, COCTaBe, IOJYyYEeHUH U
0€30MacHOM HCIOJIb30BAaHUN Ba)KHEUWIINX HEOPraHMYECKUX BEIIECTB B OBITY U IPAaKTUYECKOM
JESTEIBHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHH BBISBIISITh XapaKT€pHbIE MPU3HAKY MOHATUHN, YCTAHABINBATh UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS MPU ONMCAHUHM HEOPTaHUYECKUX BEILECTB
U X IPEBPALLECHU;

c(OPMHPOBAHHOCT YMEHMH HCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJHUKY JJISi COCTaBICHUS
(bopMyJT BEIIECTB M YPaBHCHUN XUMHUYCSCKHX peakiuid, cucteMaTrueckyo Homenkinatypy (IUPAC)
U TPUBHAJIbHbIE HAa3BaHMS OT/AEIbHBIX HEOPraHWYECKUX BeIIeCTB (YrapHbIW ra3, yrieKHUCIbId Tas,
aMMHaK, raiéHasi U3BecTh, HeraléHas U3BecTb, TUThEBas Coja, MUPUT U JPYyTHE);

c(OPMHPOBAHHOCTH YMEHHUH ONpeNesiTh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHUECKUX
3JIEMEHTOB B COE€IUHEHUSX Pa3JIMYHOIO COCTaBa, BHJl XUMHUYECKOW CBSA3M (KOBaJIEHTHAs, NOHHAs,
METaJIJINYECKasi, BOJOPOJHAsA) B COEAMHEHHUAX, THUI KPUCTAUIMYECKOW PEMIETKM KOHKPETHOIO
BellecTBa (aToMHas, MOJIEKYJsIpHAas, WOHHAs, MeETaJlIn4yecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COECIUHEHMI;

c(OpMUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPUHAAIE)KHOCTh HEOPraHMUECKUX BEIECTB 110
UX COCTaBy K ONpeAeraEHHOMY KiacCy/Tpynie COeIuHeHHMH (MpOCThle BEIleCcTBAa — METAUIbl U
HEMeTaJlJIbl, OKCHU/IbI, OCHOBAHMUSI, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);
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c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICH Niepruoanydeckoro 3akona JI. M. Menzaeneena
U IGMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYI0, O0BSICHUTEIBbHYIO U MPOTHOCTUYECKYIO (DYHKIUH;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKHX
aneMeHToB 1—4 nepuonos llepuoandeckoi cucteMbl XxuMuueckux 3aeMeHToB [[. M. Menneneena,
UCIOJB3Ysl MOHATUS «S-, P-, U-3JCKTPOHHBIC OPOUTAINY, «IHEPIETUUCCKUE YPOBHU», OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMUYECKUX DJIEMEHTOB M MX COCIMHEHHUI MO Mepuojaam u
rpymnmnaMm [lepuoanueckoit cucteMbl XMMUYECKUX 3J1eMeHTOB 1. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE T'€HETHUECKOU
CBS3M MEXIYy HEOPraHMYeCKMMH BEIIECTBAMU C IIOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATh XUMUYECKHUE PEAKIHHU [0 Pa3InYHbIM
MpU3HAKaM (YUCITy U COCTaBY PEarupyIONIUX BEMICCTB, TEIUIOBOMY (D (EKTy peakiuu, n3MESHESHHIO
CTETEeHeW OKUCIICHUS IIEMEHTOB, 0OpPaTUMOCTH PEAKIUH, YIACTHIO KaTaanu3aTopa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBIISITh YPABHEHUS PEAKIIU Pa3IMIHBIX THUIIOB, TIOJHBIC U
COKpalIéHHbIE YpaBHEHHUS peakUuid HOHHOTO OOMEHa, Y4YUThIBas YCIIOBUS, MPU KOTOPBIX OSTHU
peakiu UAyT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUI NMPOBOIUTH PEAKIINH, MOATBEPHKAAIOIINE KaYeCTBEHHBIN COCTaB
Pa3IUYHBIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIHE B
BOJHBIX PAaCTBOpPaxX HEOPTaHMUECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUW PaCKPhIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUS SIEKTPOHHOTO 0alaHCca ATHX PEaKIIHii;

c(OPMUPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW PEaKIMH OT
pa3nuyYHbIX (HAKTOPOB; XapakTep CMEIICHHS XHUMHYECKOrOo paBHOBECHS B 3aBUCUMOCTH OT
BHelIHero Bo3aencTBus (nmpunuun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XUMHUUYECKHE IMPOIIECCHI, JISKAIUE B OCHOBE
MPOMBIIIJICHHOTO TOJIY4€HUS CEepPHOM KHCIOTHI, aMMHakKa, a Takxke C(HOpPMUPOBAHHOCTh
MpEACTaBICHUN 00 OOIMX HAyYHBIX MPHUHIUIAX M SKOJOTUYECKHX MpoOJeMax XHWMHUUYECKOTO
MIPOU3BOJICTBA;

c(hOPMUPOBAHHOCTh YMEHHI TMPOBOJUTH BBIUUCIEHUS C HCIOJH30BAHUEM TOHSTHUS
«MaccoBasi J0JIsl BEIIECTBA B PacTBOPE», 00BEMHBIX OTHOUICHHUM ra30B MPU XUMUUYECKUX PEaAKIIHSIX,
Macchl BEIIECTBa MM O00BEMA Ta30oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe WU OOBEMY
OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIMU BEUIECTB, TEIIOBOrO d(PeKTa peakiui Ha OCHOBE 3aKOHOB
COXpaHEHHsI MaCChl BEIIECTB, IPEBPAILICHUS U COXPAHEHHS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOOIaTh TMpaBHJIa TOJH30BAHHS XMMHUYECKOW TOCYyAod U
nabopaTOpPHBIM O00OpPYJOBAaHUEM, a TAKXKe TpaBUiIa OOpaIleHUsl C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMH IO BBITOIHEHUIO 1a00paTOPHBIX XUMHUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHHMM TUIAHUPOBATH W BBINOJTHATH XUMHUYECKUM ODKCIEPUMEHT
(paznoxeHue NepoKcuaa BOJOpoJa B MPUCYTCTBUU KaTallu3aTopa, ONpPEAesIeHHE Cpeabl PaCTBOPOB
BEIIIECTB C TIOMOIIBIO YHUBEPCATHHOTO WHIAWUKATOPA, BIMSIHUE Pa3IUYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHYECKON peakiny, peakllui HOHHOTO 0OMEHa, KaueCTBEHHBIC PEaKIuu Ha Cynb(ar-, KapOoHaT-
U XJIOpUII-aHUOHBI, HAa KATHOH aMMOHHs, PEUIEHHWE ODKCIEePUMEHTAIbHBIX 3a7a4 10 TeMaM
«Meramne» u «HemeTtannel») B COOTBETCTBUU C MpaBUJIaMH TEXHUKH O€30MAaCHOCTH TIpU
oOpameHuu ¢ BEIIECTBAMH U JIA0OPATOPHBIM O0OPY/IOBAaHUEM, WPEACTABIATh PE3YIbTAThI
XUMHYECKOTO OJKCIIEpUMEHTa B (opMe 3alliCH ypaBHEHUU COOTBETCTBYIOIIMX pEaKIUd U
(hopMyITHUpOBaTh BBIBOJIBI HA OCHOBE dTHUX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUU KPUTHYECKH AaHAIM3UPOBATh XHUMHUECKYI HWH(OpMAIIHUIO,
MOJTy4aeMYI0 U3 Pa3HBIX HICTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKaIHK, IHTepHET U ApyTruXx);
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c(OPMHPOBAHHOCTh yYMEHHUI COONMIOAAaTh MpaBUia OSKOJOTUYECKH —LEIecO00pa3HOro
MOBECHUA B OBITY M TPYIOBOM JEATEIHHOCTH B LEISIX COXPAHEHUS CBOETrO 3[0POBbI H
OKpY’KaloIlle TPUPOJHOM Cpelbl, OCO3HABATh OMACHOCTbh BO3JCUCTBUS HA YKUBBIE OPTraHU3MBI
ornpeAeNnEéHHbIX BElIeCTB, MoHuMas cmbici nokazatens [1JIK, moscHAT, Ha mpumepax CrocoObl
YMCHBIICHHUA U MPCAOTBPALICHUA UX BPpCIHOI'O BO3I[CﬁCTBPI$I Ha OpraHu3M 4CJIOBCKaA,

Ui OOy4arolUuXcs C OTPaHHMYEHHBIMH BO3MOXKHOCTSIMH 3/IOPOBBS: YMEHHUE MPUMEHSThH
3HaHUA 06 OCHOBHBIX OOCTYIIHBIX METOJAaX IMO3HAHHUA BCIICCTB U XUMHWYCCKUX HBHGHHﬁ;

JUISL CJIETIBIX M CIAOOBUISAIIMX OOYYaIOLIUXCA: YMEHHE UCIOJIb30BaTh PelbeHO-TOUCUHYIO
cucremy obo3naueHuii JI. bpaiins mist 3anmucu XuMU4Ieckux GopMyIr.

TEMATHYECKOE IIVTAHUPOBAHME

10 KJIACC
KosnuecTBO yacos JJ1IeKTPOHHbIE
Ne HaunmMeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NMporpamMMsl Becero KP IIP  oOpa3oBareibHbIe
pecypcsl
Pa3zpnen 1. Teoperuyeckne 0OCHOBbI OPraHU4eCKON XMMHHU
[Ipeamet oprannyeckoit xumun. Teopus
11 CTPOCHHS OPTAaHHYECKUX coequHeHnid A. M. 3
bytneposa
Hroro mo pasneny 3
Paznea 2. YriieBogopoabl
2.1 [IpenenbHbIE YTIEBOIOPOILI — aTKAHbI 2
29 HenpenenbHble yriieBogOPOAbL: aJKeHBI, 6 1
QJIKaHEHBI, AJIKUHBI
2.3 ApoMaTHYeCKHE YTIeBOIOPOIbI 2
24 [IprupoaHbIe HCTOUHUKH YTIEBOAOPOIOB U X 3 1
nepepaboTka
Hroro mo paznemy 13
Pa3zpnen 3. Kuciopoaconep:xanue opranndeckme coeJuHeHust
3.1 Cruptel. @eHon 3
3.2 Anpnerunbl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHbIe Y3QUPHI
3.3 VYriaeBoasl 3 1
Hroro no pazneny 13
Pasnen 4. A3oTcoaep:kaiiue opraHudeckue coeTuHeHus
4.1 AwMuHBI. AMUHOKHUCIOTHI. benku 3 \ \
Hroro o pasneny 3
Paszpnen S. BeICOKOMOJIEKYISIPHBIE COCAUHEHUSA
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ‘ ‘
Utoro no pazzeny 2
OBILEE KOJIMYECTBO YACOB I10 a | 2]
[MPOT'PAMME

17




11 KJIACC

KounuecTBO YyacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero | KP P oOpa3zoBaTejbHbIE
pecypcsl
Pa3nen 1. TeopeTnyeckne 0CHOBbI XUMHUH
Crtpoenue aromoB. [lepronnyeckuii 3aKoH
11 u llepuonnyeckas cucteMa XUMHUECKUX 3
anemenToB 1. 1. MenneneeBa
12 Crpoenue BemecTBa. MHOrooOpasue 4
BEIIIECTB
1.3 XHUMHYECKHE peaKITHH 6 1 1
Hroro mo pazmeny 13
Pa3zpnen 2. Heopranuyeckass XuMus
2.1 MeTasuibt 6 1
2.2 Hemerasmibl 9 1 1
23 CBs13b HCOPraHNYCCKUX U OPraHUYCCKUX 2
BEIIIECTB
Hroro no pazneny 17
Pasznen 3. Xumus U sKU3Hb
3.1 Xumusl U )KU3Hb 4 ‘
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 34 2 3
I[MPOI'PAMME
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YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

.0. C. TI'abpuensn, N.I'.Octpaymos, C.A.CnagkoB. Xumus. 10 kimacc. — M.:IIpocBemienne,
2023 .
O. C. I'abpuensn, U.I'.Octpaymos, C.A.CnaakoB. Xumus. 11 knacc. — M.:IIpocBemienue,
20231

METOAUYECKUE MATEPHUAJIBI JIUISI YYUTEJIA

MeTtoaudeckoe mocobue. bazoswiii ypoenb. 10 kmacc (aBtoper: O. C. I'abpuensH, C. A.
Cnankos), 2019

Kuura gns yuurens. ba3zoBwiii ypoBens. 10 xmacc (aBtopsi: O. C. T'abpuensn, U. T.
Octpoymos, C. A. Cnaakos), 2019

KonTposnbasle u npoBepounbie paOoTsl. basoBwiii ypoBenb. 10 kmacc (aBropsr O. C.
I"abpuensu u ap.), 2019

Meroaunueckoe nocobue. bazoBwiii ypoBenb. 11 kmacc (aBropsli: O. C. IN'abpuensin, C. A.
Cnankos), 2019

Kuura nns yuwutensa. bazosbiii ypoBenb. 11 kmacc (aBtopsi: O. C. T'abpuensn, U. T
Octpoymos, C. A. Cnaakos), 2019

KonTponbable U npoBepounble pa®oTsl. ba3oBbiii ypoenb. 11 kmacc (aBroper: O. C.
I"abpuensu u ap.), 2019

OO6mras xumus B TeCTax, 3anayax, ynpaxHenusax. 11 kmacc (aBropsl: O. C. I'abpuensan, 1. T'.
Octpoymos, A. I'. Beenenckas), 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

XUMHUS U )KU3HB: HAYYHO-TIOMYJISIPHBIHA KypHan http://www.hij.ru/

A30Oyka BeO-morcka ajisi XuMuKkoB http:// www.chemistry/

[Meproanyeckas cucTeMa XUMHYECKUX dyieMenToB http://www.jergym.hiedu/

Xumus s Beex http://www.informika.ru/text/

OnexTpoHHas Oubnuoreka no xumu http ://www. chemnet.ru/rus/

Poccuiickas IUCTAaHIMOHHAS OJIMMITHA/IA IIKOJIBHUKOB 1o xumuu hitp://www.muctr.edu.ru/
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TIpommTo, NPOHYMEPOBAHO i CKpEILIEHO

MeYaThio \ (4 nw\&m ) JIUCTOB
mw\t Ko @ceep &K&\ ety
AL O.
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