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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanpbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanpHOli 00pa30BaTENBbHONM IPOTPpaMMBl CpeaHero oOIiero oOpa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DegepaibHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydueOHOro mpeamera «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit
Oenepanuu, peanu3ylolUX OCHOBHbIE 00pa3oBaTelIbHbIE MPOTrpaMMbl, U
OCHOBHBIX TONOKeHUU «(CTpaTerun pas3BUTHS BOCIHUTaHus B Poccuiickoi
Oenepanuun Ha nepuon 1o 2025 roma» (Pacnopsokenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OMPEACIICHHUIO
oO11ieit cTpaTterun oOy4YeHuUs, BOCIUTAHUS U Pa3BUTHUSI 00YUaIOIMIUXCS CPe/ICTBaMU
yueOHoro npenmera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHUentyanbHble nonoxeHuss GI'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJEH,
COJIepKaHMsI, PE3yJbTATOB OOyUYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMUYECKOe oOpa3oBaHue, MoJy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHONM  OpTraHW3aIiy, SBISETCS HEOThEMJIEMOM 4YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIUM JTalloM pealu3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YypOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYIIUX
LETOCTHOM CHCTEME XHMHUYECKOro oO0pa3oBaHUs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJIbI, GOPMUPOBAHUSI MUPOBO33PEHUS U OOLIEH KYyIbTypbl
YeJoBeKa, a TaKke OHKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U TPUPOAHOM cpene. Peanmusyercss xumudeckoe oOpa3oBaHUE
oOyyJaromuxcs Ha ypoBHE CpeHET0 OO0IIero o0pa3oBaHUs CPe/ICTBAMU YYEOHOTO
npeaMera «XUMHS», COJIEpKAHUE M TOCTPOCHHE KOTOPOTO OIpe/eNieHbl B
nporpaMMe MO XMMHUU C YYETOM CHelu(UKA HAayKM XUMUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBl U B MaTepUaJbHOW JKU3HU OOIIECTBA, a TAKXKE C YYETOM
oOImUX 1eJaed W NPUHLMUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHCTEMBI cpeaiHero ooiiero oopa3oBanus B Poccuiickoit deaeparuu.

XuMUsl KaK AJIE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAET O0COOYIO0 POJb B
COBPEMEHHOW IUBWIM3AIIMK, B CO3JaHUU HOBON 0a3bl MaTepUaTbHOU KYIbTYpBHI.
OnHa BHOCUT CBOM BKJaJ B (OPMUPOBAHKE PALMOHATHLHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IJaHHE€ IIEIOCTHOTO MPENICTABICHUS 00 OKPYXKAIOIIEM MUpE KaK O €IUHCTBE
MPUPOJIBI U YEJOBEKa, KOTOpoe (opMUpYETCS B XMMUU HAa OCHOBE MOHHUMAaHUs
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTSIMU MPUMEHEHUS.



TecHo B3aUMOJIEUCTBYSI C IPYTMMHU €CTECTBEHHBIMH HayKaMu, XMMHsI CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYpPbI, HEOOXOUMBIM YCIIOBUEM YCIEUTHOTO
TpyZa W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHass XUMHUS KaK Hayka
co3ujaTeNlbHasl, Kak HayKa BBICOKMX TEXHOJOTWW HalpaBlieHa Ha pelieHue
r00aIbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, SKOJIOTUUECKON O€30MaCHOCTH U OXPAaHBI 3JJ0POBbSI.

B coorBercTBHM ¢ OOmMMH UEISIMH M TNPUHIHUIAMUA CPEIHETO OOIIEro
oOpazoBaHnus cojepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIi YPOBEHB
M3YUYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOJUMYI0O UM ISl  BBIpAaOOTKM  MHUPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOIO BKIIYEHUS B JKU3Hb COLIMYMa, HPOJOJIKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsitoniuMu ~ ipeaMeTa  «XUMHS»  SBIAIOTCA  0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUSI KOTOPBIX SIBIIOTCS OCHOBBI 0a30BOM HayKHu: cHCTEMa
3HAHUU MO HEOPraHMYECKOM XUMHUHU (C BKIIFOUEHUEM 3HAHUN U3 O0IIEeH XUMUu) u
OpraHudeckor xumuu. POpMUPOBAHUE TAHHOU CHUCTEMBI 3HAHUMN IMPU U3YYECHUU
npeaMera o0ecnedYrBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT000pas3us
BEILIECTB HA OCHOBE OOIIMX MOHSATHI, 3aKOHOB M TEOPUN XUMHUH.

Crpyktypa coaep:xkanusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckas XuMHs» cPopMHUpOBaHA B MpOrpaMMe MO XUMHUHM Ha OCHOBE
CUCTEMHOr0 TOAXOJa K U3YYEHHIO YYeOHOro Marepuasia W 0O0YCIOBJIEHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpeAeIEHHBIX
TEOpPEeTUYECKUX YypOBHsIX. Tak, B Kypce OpPraHM4YeCcKOM XHUMHU BEIIECTBA
paccMaTpuBalOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKMX U DIEKTPOHHBIX
MpeACTaBIeHU O CcTpoeHuu BemlecTB. CBefeHUs 00 H3y4aeMbIX B Kypce
BEILIECTBAX JIAIOTCA B Pa3BUTHU — OT YIJIEBOJAOPOAOB J0 CIOXKHBIX OMOJOTUYECKHU
aKTUBHBIX COEAWHEHUN. B Kypce opraHmyeckoill XUMHUHU TOJY4aloT pa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHus MEpBOHAYaIbHbBIE
MPEACTaBICHUS O XUMHUYECKON CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKAaX BEIECTB,
3aBUCHUMOCTHU CBOMCTB BEIIECTB OT UX CTPOCHUSI, O XUMUUYECKOU pEaKIUu.

[log HOBBIM yrJiOM 3peHuss B mOpeaMeTe «XuMHs» 0a30BOro0 YpPOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHus
TEOpeTHYECKU MaTepuanl U (AKTOJOTMYECKHE CBEICHUS O BELIECTBaX W
XUMUYECKOU peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOIlas U HeopraHuyeckas
XUMUSD» OOyYarolUMCsl TPEJOCTaBIAETCS BO3MOXXHOCTh OCO3HATh 3HAUYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOIOJIOTMYECKUX TMO3UIUHI,



rIy0Xe TOHSATh HCTOPUYECKOE H3MEHEHUE (YHKIMHA HTOro 3aKoHA — OT
o0o0maroiei 10 00bSICHSAIONIEH U TPOTHOZUPYIOLIEH.

Enunas cucrema 3HaHMM O BaXXKHEMIIIMX BEIIECTBAX, UX COCTABE, CTPOCHUM,
CBOMCTBaxX W NMPUMEHEHUU, a TAKKE O XUMHYECKUX PEaAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TMpOTEeKaHus jaonojHsercss B Kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJIEPKAHUS, HMEIOIUMHU KyJIbTYpOJIOTUYECKUNH U TPUKIAJTHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHUMAHHMIO B3aUMOCBSI3M XHMHUHU C
OPYTUMHM HAayKaMH, PAaCKpPBIBAIOT €€ POJIb B MO3HABATEIIbHOW U IPAKTUYECKOMU
JEATeIbHOCTU YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUSI K MPOIECCY
TBOpPYECTBA B O0JACTH TEOPUM U MPAKTUUECKUX MPUIIOKEHUN XUMHUH, TOMOTaI0T
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XHWMHEH, KPUTUUECKH OCMBICIMBATH MHGOPMALUIO U
MNPUMEHSITh, €€ [JIs TOMOJIHEHUSI 3HAHUW, pelIeHUS WHTEJUICKTYalIbHbIX U
AKCIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a/1au.B 1enoM copepkanue yuyeOHOTO
npeaMera  «XHUMHS»  JTaHHOTO  YPOBHS  WM3YYEHHsS  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00YyUYaIOIIMXCSI MUPOBO33PEHUYECKOW OCHOBBI ISl MTOHUMAHUS
dbunocopckux uAeH, Takux Kak: MaTEpUaIbHOE €IUHCTBO HEOPraHHMYECKOro U
OpraHUYEeCKOro Mupa, OOYCIOBJIEHHOCTh CBONCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh TMPUPOJHBIX SBICHUNW MYTEM OJKCIEpUMEHTa U
pelieHrs TMPOTHUBOPEYMl MEXAy HOBbIMH (akTaMd U TEOPETUUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUH 3KOJIOTHYECKHUX MpoliieM, a
TaKke MpodaeM cOepekeHUs: IHEPTEeTUUECKUX PECYPCOB, ChIPhs, CO3JJaHUSI HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B nmnmane pemeHuss 3agad  BOCHUTAHMS, Pa3BUTHUS U COLHAIM3ALUU
oOydJaromuxcs MPUHATHIE NPOrpaMMON MO XHUMHUU TOAXOABl K OMNPEIEIICHUIO
COepKaHMsI M TOCTPOEHUS TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUE
VHUBEpPCAJIbHBIX Y4YEOHBIX JEUCTBUM, HUMEIOMMX 0a30BO€ 3HAYEHUE IS
pPa3IUYHBIX BHJIOB JEATEILHOCTU: pelIeHus mpoOjieM, IOHWCKa, aHaiu3a u
00paboTku nHGoOpMaLINK, HEOOXOAUMBIX JJIsl TPUOOPETEHHS ONBITA MTPAKTUYECKON
U HUCCIEeA0BATENbCKONU AESATEILHOCTH, 3aHUMAIOIECH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mpaktuke mnpenomaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CpPEIHET0 OOIIEro oOpa3oBaHus, MPU OMpPEAEICHUN
COJIEpKaTEeNIbHOM XapaKTepUCTUKU LeJied M3Yy4YeHHUs MpeAMeTa HaIpaBICHHEM
MEPBOCTENIEHHOW 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCA (POPMHUPOBAHUE OCHOB
XUMHUYECKOW HAyKH KaK OOJACTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATeNIbHOCTU YeJOBeKa M KaK OJHOr0 M3 KOMIOHEHTOB MHPOBOU KyJIbTyphl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOW MOAXOJ K OIPEHEIICHUIO LEJIeU U3y4YEHUS
npeaMeTa SABISIETCS BIOJIHE ONPaBJaHHbBIM.



CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LIEJIAMU H3YUYCHHs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) siBIsAIOTCS:

e (GopMHpOBaHHWE CHUCTEMbl XHMHYECKHUX 3HAHUM KaK BaKHEHUIIEH
COCTABJAIOLIEN €CTECTBEHHO-HAYYHOW KApTHUHBI MUPA, B OCHOBE KOTOPOU
JeXKaT KIIIOUEBBIC MOHATHS, (PyHAAMEHTAJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE $SI3bIKa HAayKH, YCBOCHHUE U TMOHHUMAaHHUE CYIIHOCTH JOCTYIHBIX
00001IeHNT MHUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJICHHE C HUCTOpHEH
WX Pa3BUTHS U CTAHOBIICHHUS;

e (opMHUpOBaHUE U PA3BUTUE MPEACTABICHUM O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUUECKUX pEaKIui, HEOOXOJUMBIX [Jisi MpUOOpEeTeHUs
YMEHUM OPUEHTUPOBATHCS B MHPE BEIIECTB W XUMUYECKUX SIBJICHUI,
MMEIOIIUX MECTO B IPUPO/IE, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

e Ppa3BUTHE YMEHHUH U CIIOCOOOB ESATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XMMHUYECKOT0 JKCIEPUMEHTa, COOJIIOJCHUEM MpaBUiI
Oe3omacHOro oOpalieHus ¢ BelecTBaMHU.

Hapsiny ¢ aTuM, copepkareibHasi XapaKTepUCTHKA LIeJIed U 3a7a4 U3YUYEHUs
npeaMera B mporpaMMe Mo XUMHUHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMHU B CUCTEME CpeJHEero 001Iero oopazoBanus. Cerogus B
NpenojaBaHUM XUMUM B OOJbIIEd  CTEMEeHH OTAAETCS  MPENNOYTEHUE
MPAaKTUYECKON KOMIIOHEHTE COJIepaHusi OOy4eHUs, OpPHEHTUPOBAHHOM Ha
MOATOTOBKY BBITYCKHHKA O0II€00pa30BaTEIbHON OpraHu3aliy, BIAJCIONIETO He
Ha0OpoM 3HAHUM, a (PYHKIMOHATBHOW TI'PaMOTHOCTBHIO, TO €CTh CIIOCOOaMU U
YMEHUSIMU aKTUBHOTO MOJIYYEHUs 3HAHUW U MPUMEHEHHUS UX B PEajbHOM >KU3HU
JUTSL peIIeHUs TPAKTUYECKUX 3aj1ay.

B cBa3u c 3TUM mOpu U3yYEHUHM TpeaMera «XUMHUS» JTOMUHHUPYIOIIEE
3Ha4YeHUE MPUOOPETAIOT TaKKE IEJIH U 3a]]a4H, KaK:

azanTanus oO0ydYarIIMXCs K YCIOBUAM JIMHAMUYHO Pa3BUBAIOLIETOCS MUDA,
dbopmMupoBaHUE  MHTEJUIEKTyaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
CaMO0OpPa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MHPUHSTHUIO TPAMOTHBIX
pelieHnid B KOHKPETHBIX KU3HEHHBIX CUTYaIMSIX, CBSI3AHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

dbopmupoBanue 'y OOydYarolmMXCsl  KJIIOYEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIETEHIUI), HMMEIOINX YHHUBEPCAIbHOE 3HAUYEHUE JI1 PA3IUYHBIX BHUJIOB
NeATeNIbHOCTU: pelleHus: mpoOieM, MOUCKa, aHalnu3a U 00paboTKH HH(pOpMAIUH,
HEOOXOMUMBIX [IIE TPUOOPETEHHs] OIbITa JESITENIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe JUIS OIEHKU C MO3UIUH
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
MPOIIECCOB HA OPTraHU3M YeJIOBEKA U MPUPOIHYIO CPEY;



pa3BHUTHE TMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPUYCCKUX
CrocoOHOCTEHM 00yYaromUXCs: CIOCOOHOCTH CaMOCTOSITEILHO MTPUOOPETaTh HOBBIE
3HAHHSI IO XUMHH B COOTBETCTBUU C JKU3HEHHBIMHU TTOTPEOHOCTSIMU, UCITOJIH30BATh
COBPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHH JJIsl MIOMCKA M aHalu3a ydeOHOW U
HAyYHO-TIOMYJISIPHON WH(DOPMAITUU XUMHYECKOTO COICPKAHUS;

dbopMHEpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0TI0/1aTeIbHOCTU, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOMMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHUU W TPOBEICHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydaromuxcss YOEeXKIEHHOCTH B T'yMaHUCTUYECKON
HAIPABICHHOCTH XHMHH, €€ BaXXHOW POJM B PEIICHHH TIOOATBHBIX TPOOJIeM
PaIMOHAILHOTO TIPUPOIOTIONB30BAHMS, TIOTIOTHEHUS YHEPTETUIECKUX PECYPCOB U
COXpaHEHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOTUMOCTH OEpEe)HOTO
OTHOIICHUS K TPHPOAEC W CBOEMY 370POBHIO, a TaKKe MPHOOPETCHHS OIbITa
WCIIOJIb30BAHUS TOJTYYEHHBIX 3HAHUW IS TPUHSTHS TPAMOTHBIX PEUICHUN B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSMH.

B yueOGHOM maHe cpenHero oOImero o0pa3oBaHUsl TPeAMET «XUMHUI»
0a30BOr0 YpOBHS BXOJIUT B COCTAaB MpeaMETHON oOnacTu «EcTecTBeHHO-HayUHBIC
MIPEMETHD».

OO6mIee 9ncIo YacoB, OTBEAEHHBIX VIS U3YUYCHUSI XUMUH, HA 0230BOM YPOBHE
cpeaHero ooimero oopaszoBanus, coctabisieT 68 vacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 68 yaca (2 yac B HEEIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI OPraHUYECKON XUMHUH

[IpenqmeTr opraHnvecKor XMMUH: €€ BOSHUKHOBCHHUE, PA3BUTHE U 3HAUCHUE B
MOJYYEHUN HOBBIX BEIIECTB M MarepuanoB. Teopus CTpOCHUS OPraHUYECKHX
coenuHenuid A. M. BytiepoBa, €€ ocHOBHBIE NOJI0kKeHUS. CTPYKTYpHBIE (POPMYIIbI
OpPraHMYeCKUX BeleCcTB. [ omoisorusa, wu3zoMmepus. XUMHYECKAas CBA3b B
OPraHNYECKUX COEAUHECHUSAX — OJJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenue o kiaccuduKkaluu opraHudeckux BemiecTtB. HoMeHnknaTtypa
OpraHUYECKUX COCJAMHEHUN (CHUCTEeMaThuyeckas) W TpPUBUAIbHBIE Ha3BAHUS
BAKHEUIIUX MPEACTABUTENEN KJIACCOB OPraHUYECKUX BEILIECTB.

OKCINEPUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB M UX NPEBPALLCHUN:
O3HAKOMJICHHE ¢ oOpasllaMyd OpraHMYEeCKHX BEIIECTB W MaTepHallaMd Ha UX
OCHOBE, MOJIEJIUPOBAHUE MOJIEKYJl OpPraHUYECKUX BEIECTB, HAOIIOJCHUE U
ONMCAHUE IEMOHCTPALIMOHHBIX OIBITOB 10 MPEBPALLICHUIO OPTraHUYECKUX BEILIECTB
IIpU HAarpeBaHuH (IUIaBlIeHHE, OOYTIIMBAaHUE U TOPEHUE).

YriaeBogopoasl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJOTMYECKMH psaa. MeraH u 3TaH —
MpOCTEHIINE TPEACTaBUTENN aJKaHOB: (PU3WYECKHUE M XHUMHUYECKHE CBOMCTBa
(peakuuu 3aMelnieHus W TOpPEHHs), HaXO0XKIEHUWE B MPHUPOJIEC, MOIYyYEHUE U
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKHUM PsAl. DTHIEH U TPONUJIEH —
MpOCTEHIINE TPEACTABUTENN aJKEHOB: (DU3WYECKHME M XUMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpATAllUU, OKUCIEHUS U
MOJIMMEPU3ALINH ), TOJYYeHUE U TPUMEHEHUE.

Ankanuensl: OyranueH-1,3 um MerunOyrtanueH-1,3: cTpoeHue, BakHEWIIWE
XUMUYECKUE CBOMCTBa (peakius mnoaumepusanuu). [lonyuyeHne CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUM psifl. ALIETUIICH
— MPOCTEUIIHNM TpPEeACTABUTENIb AJKUHOB: COCTaB, CTpOeHUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklu TUIPUPOBAHUS, TAJIOTEHUPOBAHUSI, TUApaTaIlUU,
TOpPEHHUsI ), TOJTyYeHHE U IPUMEHEHHUE.

Apenbl. beH3oin: coctaB, cTpoeHue, (pU3MUEeCKMe U XUMUUYECKHE CBOMCTBA
(peakuuy TaJIorTeHUPOBAHUSI U HUTPOBAHUS), TOJyYeHUE U MpUMeHeHue. 10.1yon:
cocmas, cmpoeHue,  @usuyeckue U  XumMuyeckue ceoucmea  (peaxyuu
2aN02eHUPOBAHUsS. U HUMPOBAHUs), nonayyenue u npumeHenue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBS3b MEXAYy YIJIIEBOAOPOAAMH, MPUHAIICKAIUMUA K
Pa3IMYHBIM KJlaccam.

[IpuponHbie MCTOYHUKHM YTIIEBOXOPOAOB. I[IpupomHblii ra3 W MHONMYTHBIE
HedTsubie ra3pl. HedThr u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUHM, KaTaauTH4eckuil), nuponus. [IpomykTsi
nepepaboTku HePTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHbIN
yroJib U MPOAYKTHI €ro nepepadboTKH.

OKCNEepUMEHTAJIbHBIE METOJbl HW3YUYEHHs] BEHIECTB M HX NPEeBpallleHUN:
O3HAKOMJICHME C oOpasllaMy IUIacTMacC, KayudyKOB U PE3UHBI, KOJJIEKIINU
«Hebtb» u  «Yromby, MOIEIUPOBAHHE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajioreHONnpPOU3BOIHBIX, TPOBEACHUE MPAKTUUYECKON pabOThI: MOJYyUYeHUE ATUIICHA

U U3y4YEHUE €TO CBOMCTB.

Pacu€rHble 3anaym.

Boluncnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BELIECTBA WJIM NPOAYKTA PEAKIMHU IO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIINH ).

Kucsiopoaconep:xkamue oprann4eckue coeJuHEeHUs

[IpenenpHble ONHOATOMHBIE CHOUPTBL. METaHONI U 3TaHOJN: CTPOEHUE,
¢uznyeckre M XUMUUYECKHE CBOMCTBa (peakiuu C AaKTUBHBIMU METajljlaMH,
rajoreHoBOJOpoJaMu, TOpPEHUE), MpUMEHEeHHE. BoIopoJHbIE CBS3U MEXIY
MOJIEKYJIAMU CIIUMPTOB. JIeliCTBUE METAHOJIA Y 3TAHOJA HAa OPTaHU3M YEJI0BEKA.

MHOroaroMHbl€  CHUPTHL.  ODTWIEHIJIMKONb W  TJMUEPHUH: CTPOCHHUE,
¢uznyeckre W XUMHYECKHE CBOWCTBA (B3aUMOJIEUCTBHE CO IIEJIOYHBIMU
MeTaJlylaM{, KaueCTBEHHAsl peakivsi Ha MHOroaTOMHbIE cnupThl). JlelicTBue Ha
OpraHu3M 4esoBeka. lIpuMeHenue rimneprusa U 3TUISHTIIUKOJIA.

@deHoN: CTPOCHHE MOJEKYIbl, (U3MYECKHME U XUMUYECKHE CBOMCTBA.
TokcuunocTs penona. [Ipumenenune penona.

Anpneruapl U kemowusvl. DopManpaerul, aneTadbIeruJ]: CTPOCHHUE,
¢duznyeckre U XMUMUYECKHE CBOMCTBA (peaklMu OKHUCICHUS U BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINH), TOJyYeHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/e/ibHbIE KAapOOHOBBIE KUCIOThL. MypaBbuHas H
YKCYCHAasi KHUCIIOTBI: CTpOoeHHUE, (U3UUECKUE U XUMUYECKUE CBOWCTBa (CBOMCTBA,
oOl1ue sl Kjiacca KUCIOT, peakius dTepuduKanun), noaydyeHrue 1 NpuMeHEeHHeE.
CreapuHoBasi ¥ OJIEMHOBAas KHCJIOTHI KakK MPEJICTABUTENIM BBICHIUX KapOOHOBBIX
KHCJIOT. MbUTa Kak COJIA BBICIIUX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

CnoxHbie 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [uaponus
coxHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ilpumenenune xupoB. buonornueckas
POJIb JKUPOB.



VYrineBogpl: cocTaB, KJIacCHU(pUKaUMs  yriaeBojoB  (MOHO-, JH- U
noyiucaxapubl). ['oko3a — NpocTelnii MOHOCAaXapul: OCOOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHME U XUMHUYECKHE CBOMCTBa (B3aMMOJEHUCTBHE C
rugpokcuaom Mmeau(Il), okucnenne amMmuadHbpIM pacTBopoM okcuaa cepeopa(l),
BOCCTAHOBJICHHE, OpOXEHHE TIIOKO3bl), HAXOXKIACHUE B MPUPOJIEC, MPUMEHEHUE,
ouosiornueckas poiab. @orocunte3. pyKTo3a Kak U30Mep TIIHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsie noauMepbl. CTpoeHHE Kpaxmana U
neuToa03bl.  DU3nyeckue M XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KAaueCTBEHHAsI PEaKIUsl C HOJIOM).

OKCIEepUMEHTAJIbHBIE METObl HW3yYEHHs] BEHIECTB M HX NPEeBpalleHUN:
MpoBeJicHNEe, HAOIIOJICHHE U OIMUCAHHE JAEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJA
okcugoM wmenu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBUE Kpaxmalla C HOJIOM),
MPOBEJICHUE MPAKTUYECKOU pabOThI: CBOMCTBA paCTBOpPA YKCYCHOM KUCIIOTHI.

Pacu€rHble 3anaum.

Boluncnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIHM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIIH ).

A3zoTcoaeprkanue opraHM4eckue COeTMHEHHS.

AMHMHOKHUCIIOTHI Kak aM(OTepHble OpraHuueckue coeauHeHus. duznyeckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuasl.

benku kak mNpupoaHBbIE BBICOKOMOJEKYISpHbIE coenuHeHus. llepBuunas,
BTOpUYHAsi M TpETUYHAs CTPYKTypa OeIKoB. XHMHUYECKHUE CBOWCTBA OEIKOB:
TUAPOJIU3, IEHATypalus, KAYeCTBEHHbIC PEaKIIMU Ha OCNKH.

OKCIEepUMEHTAJIbHBIE METOJbl HW3yYEHHs] BEHIECTB M HX NPEeBpallleHUN:
HaOJI0JICHHE U OMMCAaHKE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OEIKOB Mpu
HarpeBaHUM, IIBETHHIE PEaKIK OEJIKOB.

BricokomoJieKkyJIIpHbIE COeIMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIUU, CPEIHSST MOJCKYIsIpHAas
Macca. OCHOBHBIE METOJbl CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCAUHEHUU —
MOJIMMEPHU3ALINS U TTOJTMKOHICHCAIIUS.

OKCIEepUMEHTAJIbHBIE METOJbl HW3yYEHHs] BEHIECTB M HX NpEeBpalleHUN:
03HAKOMJICHHE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcC,
Kay4yKOB.

MexrpeMeTHBIE CBA3U.



Peanuzanus MeXnpeIMETHBIX CBA3EU NPU U3YUYEHUHU OPraHUYECKONW XMMUU B
10 xnacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTHUI, TaK ¥ MOHATUM, SIBIASIONIMXCS CHUCTEMHBIMH ISl OTACIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT'O I[UKJIA.

OO01uue ecTeCTBEHHO-HAaYUYHbIE MOHTHUS: IBJICHUE, HAYYHBIN (haKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAIM3, CHHTE3, KiacCU(HUKaIus, MepUuoIUIHOCTh, HAOIIOACHUE,
M3MEpeHHE, IKCIIEPUMEHT, MOJISITHPOBAaHHE.

dusnka: MaTepus, DJHEprusi, macca, arToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEHIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BeIecTBa, GU3NUECKHE BEIUYHNHBI U €IMHHUIIBI NX U3MEPCHHUS.

buonorus: kierka, opranu3Mm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJIOTMYECKH aKTUBHBIC BellecTBa (O€NKH, YIJIEBOMbBI, KHUPHI,
(hepMeHTHI).

['eorpadus: MuHepasnbl, TOpHbIE TOPOJIBI, TOJIE3HBIE UCKOIAeMbI€, TOIJIUBO,
peCYpCHI.

TexHonmorusi: MNHIIEBbIE MPOAYKThI, OCHOBBI PAlMOHATBLHOTO MHUTAHUS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHE Tperaparhl, MaTepUabl U3
MCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KVIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckne OCHOBbI XUMHUU

XUMHAYECKAN 3JIeMeHT. AToM. Sapo aroma, H30TONBI. JIEKTPOHHAA
000J10uKa. DHEPreTUYECKUEe YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTU pacrpeeieHusl AJIEKTPOHOB MO OpOUTANIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpAITUS AaTOMOB.

[Tepnonnueckuit 3akoH u Ilepuognueckas cucreMa XUMHUYECKUX JJIEMEHTOB
J. . MenneneeBa. CBs3b MEPUOANYECKOTO 3aKOHA M [leprmoamyeckoil cucTemsl
xuMua4decknx aneMeHToB J[. M. MeHaeneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUS CBOWCTB XHUMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM M MepUuoaaM.
3HaYeHHE NEPUOJNYECKOrO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenne BemiecTBa. XHUMHUYECKas CBsA3b. BHAbl XUMHYECKOH CBS3H
(koBaJeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHONM XHMHUYECKOW CBsI3M (OOMEHHBIA U JOHOPHO-
akmenTopHeiii). Bomopomgnas cBs3b. BajneHTHOCTh. DIEKTPOOTPHUIIATEIHHOCTb.
Crenenb okuciieHus1. MIOHbI: KATHOHBI U AaHHOHBI.



BemectBa  MOJIEKYISIpHOTO Y HEMOJIEKYJSAPHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI KPUCTAINIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON PELIETKH.

[TonsTe 0 OHUCHEPCHBIX cHUCTeMaxX. VICTUHHBIE M KOJUIOMIAHBIE PACTBOPHI.
MaccoBas 10J1s BELIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUM. Homenknarypa
HEOPIraHMYECKUX BELIECTB. | €HeTUYecKass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAINUX K PA3JIMYHBIM KJIacCaM.

Xumuyeckass  peaknus. Knaccudukanuss  XuMHUUYECKMX — peakiud B
HEOPraHUYECKOW W OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB,
3aKOH COXPAHEHHUs U MPEBPALICHUS SHEPTUU [IPU XUMUYECKUX PEAKLUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3inuHbIX (pakropoB. OOpaTumbie
peakuuu. XuMu4yeckoe paBHoOBecue. @MaKTOphl, BIUAIOIME HAa COCTOSHUE
xuMuyeckoro pasHosecus. [Ipunuun Jlelllarense.

DnexTponuTryueckas auccounaiys. CunbHbIe U ciaa0bie daekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpAJIbHAS, IIEIOYHAS.

OKuCIUTEbHO-BOCCTAHOBUTEIBHBIE PEAKIIHNH.

OKCINIEPUMEHTANBHBIE METOJbl M3YYCHHUS BEIIECTB M UX NPEBPALLICHUN:
neMoHcTpars Tadaun «llepuoanyueckas cuctemMa XUMHYECKuX 3aeMeHToB 1. .
MenneneeBay, U3ydeHUe MOJENeH KPUCTAUIMYECKUX PEHIETOK, HAOMIOJACHUE U
OMHUCaHUE IEMOHCTPAIIMOHHBIX U JTA0OOPATOPHBIX OMBITOB (pa3iioKeHUue NepPoKCuIa
BOJIOPOJIa B IPUCYTCTBUU KATaJIMU3aTOPA, ONPEAEICHUE CPEibl PACTBOPOB BELIECTB
C TIOMOINBID YHUBEPCAIBHOTO WHIUKATOpPA, PEaKIMd HOHHOTO O0OMeHa),
MPOBEJICHNE MPAKTUUECKON paboThl «BiusiHue pa3nuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIUN.

Pacuérneie 3anaun.

Pacuérsl 1o ypaBHEHMSAM XHMUYECKUX pPEaKLUW, B TOM YUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCHOJB30BAHUEM IIOHATHS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilomoxenue HemeTaioB B llepuoamyeckoin  cucrteme
xumMudeckux saeMeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnueckue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpOJa, cepbl, (hocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BAXHEHIITUX HEMETAJIOB (TaJOT€HOB, CEPhI, a30Ta,
dbochopa, yrmepoga W KpeMHHs)) U HMX  COCAMHEHUUA  (OKCHUJOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprumeneHne BaXHENIINX HEMETAIIOB U UX COCTUHEHUN.



Mertamisl. [lonoxenue meramnoB B Ilepuoguueckoil cucTeMe XUMHYECKUX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JOYEK
aToMoB MeTajuioB. O0mue ¢gusnyueckue cBoiicTBa MeTamioB. CIJIaBbl METaJIOB.
DIIEKTPOXUMHUYECKHUIN Pl HANPSIKEHUN METAILIIOB.

XUMHUUYECKHE CBOMCTBA BAXHEWIIIMX METAJIOB (HATPHUH, Kallui, KaJabIIUH,
MarHui, aJlOMUAHHH, ITMHK, XPOM, KeJI€30, MEb) U X COCTUHECHUM.

OO6mue crnocoObl mojydeHus: MeTauioB. llpuMeHeHre mMeTamuioB B ObITY U
TEXHHKE.

OKCIIEPUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB M WX NPEBPALLCHUN:
M3YUYEHHUE KOJUIEKIMU «MeTaabl U CIUIaBbl», 0Opa3ll0B HEMETAJUIOB, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a/a4, HAONIOJECHUE M ONUCAHUE JIEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THUIPOKCHA ATIOMHHUS C PacTBOpamMu
KHUCJIOT U IIEJI0Yel, KAYECTBEHHbIE PEAKI[MU Ha KATUOHBI METAIIIOB).

Pacuérnepie 3anaun.

Pacuéthl Maccel BemecTBa WM 00BbEMA ra30B M0 M3BECTHOMY KOJIMYECTBY
BEIllECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIONIMX B PEAKIIUU BEIECTB,
pacu€Thl Macchl (00bEMA, KOIMYECTBA BELIECTBA) MPOAYKTOB PEAKIINH, €CJIH OJHO
W3 BEILIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B oOecriedeHUM IKOJOTHYECKOH, SHEPTreTUUYEeCKOM M THIIEBOU
0e30MacHOCTU, pa3BUTUM MeAulUHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpenacraBnenuss 00 OOHMIMX HAYYHBIX MOPUHIUIIAX [TPOMBIILIEHHOTO
MOJY4YE€HUS] BAXKHEUIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MATEPUANIOB: BAXHEWIIIME CTPOUTEIbHbBIC
MaTepuaiabl, KOHCTPYKIHOHHBIE MAaTepuajbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuandbl sl 3JIEKTPOHUKHA, HAHOMATEpPUAJIbl, OPTaHUYECKUE U MHUHEpAJbHbIC
yaoOpeHus.

XuMHSIT A 3I0POBBE YEJIIOBEKA: MPABWIIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOr0 MCIOIL30BaHUs MpenapaToB OBITOBOM XUMUU
B MOBCETHEBHOW JKU3HMU.

MexrpeaMeTHBIE CBA3U.

Peanuzanus  MeXNOpeAMETHBIX  CBA3€H MNpU  HW3YyYeHUM  oOmel u
HEOpPraHW4YeCKOM XuMuU B 11 Kiacce OCyIIECTBIETCS Ye€pe3 MCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHUH, TaK MW TOHITUH, SBISIONIUXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOT' O IUKJIA.

OO0mue ecTeCTBEeHHO-HAaY4YHbIE MOHSTHUS: HAay4YHbIA (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccUPuKalus, TMePUOJUYHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJICINPOBAHNE, U3MEPEHNUE, SIBIICHUE.



dusmka: MaTepus, SHEPrus, Macca, aToM, JJICKTPOH, MPOTOH, HEHTPOH, MOH,
M30TOII, PATMOAKTHBHOCTD, MOJIEKYJIa, SJHEPTETHUECKUIN YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIEeCTBA, (PU3HYCCKHUC BEIUYMHBI U CIUHHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kmerka, opraHm3M, OJKocucTema, Oumochepa, MaKpo- U
MHKPO3JIEMEHTHI, BATAMUHBI, OOMEH BEIIESCTB B OpraHU3ME.

['ecorpadusa: MuHEpaIIBI, TOPHBIE TTOPOJIBI, IMOJC3HBIC UCKOIIAEMbIC, TOTLUIMBO,
PECYPCHI.

TexHomorMs: XUMHUUYECKAs] MPOMBIIUICHHOCTh, METALTYpPTrHs, MPOU3BOJACTBO
CTPOHUTEIBHBIX MATEpPUAJTIOB, CEIbCKOXO3SHCTBEHHOE IIPOM3BOJICTBO, ITHIIEBAs
MPOMBIIIJICHHOCTh,  (hapMarieBTHYeCKass  IPOMBIILICHHOCTh,  IPOHM3BOJICTBO
KOCMETHYECKHX TMPEenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTePHUAJIOB,
AJICKTPOHHAS IMPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHAPYEMBIE PE3VJIBTATHI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJHEI'O OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3yibTaTaM OCBOCHUS
oOydJarolmuMHCs TporpaMM cpefaHero oOimero o0pa3oBaHusl (JIMYHOCTHBIM,
METanpeIMEeTHbIM M TpeAMETHbIM). HaydHo-MeToauueckoil OCHOBOWM  1Jis
pa3pabOTKH TUJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOrpaMM CPEIHETrOo OOIIEro
00pa3oBaHus SIBISIETCA CUCTEMHO-/IESITETbHOCTHBIN MOIXO/.

B CcOOTBETCTBUM C CHCTEMHO-IESITEIHLHOCTHBIM TMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUSA MpeameTa «XUMHs» Ha YpPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOIINE:

OCO3HAHHUE OOYYAIOUIUMHUCS POCCHUICKOW TpaXKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEICIICHUIO;

HaJu4ue MOTUBALIMH K 00YyUEHHUIO;

[[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN TUYHOCTU HAa OCHOBE
KJIFOUEBBIX IICHHOCTEN U UCTOPUYECKUX TPAAUIIUi 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATeNIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMU, MPUCYIIUMH II€JIOCTHOU
CUCTEME XMMHYECKOTro 00pa30BaHMs;

HaJU4Yue MPaBOCO3HAHUS HKOJOTUUECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHsS» JIOCTUTalOTCS B
€IUHCTBE Y4YeOHOM U BOCMHUTATENHHON JESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COLMOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTIMU
U ujeajaMyd POCCHUICKOrO TIpakJAaHCKOro OOIIeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMUd U TpaBWIaMH  TOBEJEHHUS, CHOCOOCTBYIOIIMMHU  MpolleccaM
CaMOITO3HAHMS, CaMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00y4Jaromuxcs.

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS mpeaMeTa «XUMHUS» OTPaAXKaIT
c(hOpMUPOBAHHOCTb OIMbITA [MO3HABATENIBHOM M MPAKTUYECKOW EeSTEIbHOCTH
oOyyJaromuxcs Mo peajau3aiuy IPUHATHIX B OOLIECTBE [IEHHOCTEN, B TOM YHUCIE B
YaCTH:

1) rpaaaHCKOr0 BOCIIMTAHMS:

OCO3HAHUS 00YYaIOIMUMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00sI3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOIMOPSIAKY;

MPEACTAaBICHUS O COIMAIbHBIX HOpPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTA IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHWH Y4YEOHBIX U MO3HABATENbHBIX 3aJ1ay, BHIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W NPUHUMATh MOTHUBBI, HAaMEpPEHHUsI, JIOTUKY W
apryMEHTBI JIPYTUX MPHU aHAJIU3€ PA3IMYHbIX BUJOB YUEOHOU €SI TEIbHOCTH;

2) NaTPUOTUYECKOTO BOCTINTAHUS:

IIEHHOCTHOT'O OTHOIIEHUS K HWCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OT€YECTBEHHON XMMMH;

YBOXEHHSI K TIPOLIECCY TBOpPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
MPUMEHEHUS! XMMUHU, OCO3HAHUSA TOTO, YTO JOCTIKEHUS HAyKU €CTh PEe3ybTaT
JUINTENbHBIX ~ HAOMIONEHUM, KPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPy/Aa YYEHBIX U MPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIEIYIOIIEM
aHanau3e MH(OpMaIMKU O MEPEIOBbIX JOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XAMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJCHUE U TMOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX W MPAaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUNU 3THUX
MOCTYTKOB;

4) popmMupoBaHus KYJIbTYPHI 310POBbS:

MOHMMAHMUS LEHHOCTEM 3I0poBOrO0 U 0Oe3omacHoro oOpasza KU3HH,
HEOOXOJUMOCTU OTBETCTBEHHOT'O OTHOIIECHUSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 310POBBIO;

coOJItoIcHUsT TpaBUJl 0OE€30MacHOro oOpallleHHs C BELECTBAMU B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHUMAHHS LEHHOCTH TpPaBUJl HHJIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSIX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS MOCIEICTBUI U HENPUATHS BPEIHBIX MPUBBIUEK (yMoTpeOiaeHus
aJIKOTOJIsl, HAPKOTUKOB, KYpEHUSs );

5) Tpy10BOr0 BOCTIUTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-MCCIEA0BATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW ©  APYrUX  BHJAX
NeATeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B pEIICHUM MPaKTHUYECKUX 3a7ay
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKaX CBOETrO KJacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Y4YEHUI0 Mpodeccuid pa3iuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUN MO0 XUMUU;

YBAXEHUA K TPYAY, JIIOAAM TPYJIa U pe3ylabTaTaM TPYAOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAIBHOW TpaeKTOpUHU
oOpa3zoBaHus, Oyayiiell mpodeccur M peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U
noTpeOHOCTEeM 00IIECTBa;

6) 3K0JI0rn4ecKOro BOCIIUTAHMS

AKOJIOTUYECKHU I€J€CO00Pa3HOr0 OTHOUIEHUSI K MNPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU HA 3€MIIE;

MOHUMAHHS TJIO0ATBHOTO XapakTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLUAIIBHOUN CPELBI;

OCO3HAHUS HEOOXOIMMOCTH HCHOJIb30BAHUS JIOCTHXKEHHN XUMHUHU s
pELICHUsT BOMPOCOB PAlMOHAIIBHOTO MPUPOIONIOIB30BAHHS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIUX BpEd OKpPYXKaroLen
MPUPOJIHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArOMPUSTHBIE HKOJOTHYECKHE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U MTPEIOTBPAILATH UX;

HaJIMYXS Pa3BUTOTO SKOJOTMUYECKOTO MBIIIJICHUS, YKOJOTHYECKON KYJIbTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKON HaINpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMHU B IIO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAIIBHOU
MpaKTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITh HJIEOJIOTUU
xemopoouu;

7) UEHHOCTH HAYYHOI'O MO3HAHMSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH,

MOHUMAaHHS cHeu(UKA XUMHUU KaK HayKd, OCO3HaHUs €€ pojau B
(GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOIO MBIIUIEHUS, CO3JaHUM IE€JIOCTHOTO
MpeACTaBIeHUs] 00 OKpYKalollleM MUpE KaK O €IMHCTBE MPUPOJABI U UYEJIOBEKa, B
MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHuH MpodJieM COXpaHEHUs
MIPUPOAHOTO PABHOBECHS,

yOeXXIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM JJISI  COBPEMEHHOM
UMBWIM3ALUU: B €€ TyMaHUCTUYECKOW HANPABIECHHOCTA W BAXXHOW pPOJU B
CO3/IJaHUM HOBOW 0a3bl MaTepUalIbHOW KYJbTYpPhI, PEHICHUU TJI00aTbHBIX MPOoOIeM
YCTOMYMBOIO Pa3BUTHUs UYEJIIOBEUECTBA — CHIPbEBOW, SHEPTETUUECKOU, MUILEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUU MEIMIIMHBI, 00E€CIEYEHUU YCIOBUMN
YCHEUTHOTO TPpyAa U DKOJOTHMYECKH KOMGMOPTHOM KU3HM KaXKIOro ujeHa
o0IIecTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TOHUMAHUS CYIIHOCTA METOJO0B
MMO3HAHMS, UCIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh



MoJIy4yaeMble 3HAHUS JJIsl aHAJU3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOIIETo MUpa U
MPOUCXOANINX B HEM U3MEHEHUHN, YMEHHUS JieJaTh 000OCHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE HAayyHbIX (AKTOB U HMEIOUIUXCS JAHHBIX C IEIbI0 MOJYyYEeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHYECKUE 3HAHUS s
pelieHus npooieM B peajbHbIX )KU3HEHHBIX CUTYaIUIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENIbCKOMN JeSATebHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XHUMHUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSIM TPyJa B pPa3auyHbIX cdepax MmpodhecCuoHaTbHOM
NeATEebHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3ydbTaThl OCBOSHUS Y4eOHOTO TpenMera «XuMus» Ha
YpOBHE CpPEeAHEro 00IIero 00pa30BaHUsl BKIIOYAIOT:

3HAYUMBbIE ISt dbopmupoBaHuUs MHPOBO33PEHUS oOyyJaromuxcs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPAKAIONIHE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpAa H CHeNU(PUKY METOJ0B TIO3HAHUS,
HCIIOJIE3YeMBIX B €CTECTBEHHBIX HAayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpOIIeCC, CUCTeMa, HAay4YHbIM (haKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOIIOICHUE, UBMEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIC Y4eOHBIEC NeHCTBHUS (TIO3HABAaTEIbHBIE, KOMMYHHKATHBHEIC,

pEryIsTUBHBIE), o0ecrnieunBaroIIne dbopmupoBaHue (yHKIIMOHATBLHOU
IPAMOTHOCTU U COLUATIBHOW KOMIIETEHIIMU 00yJaroluXcs;
CIIOCOOHOCTD oOyyJaromuxcs UCIIO0Ib30BaTh OCBOECHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUSI M YHUBEpPCAJbHbIE y4eOHbIC
JNEUCTBUS B IIO3HABATEILHOU U COLIMAIIBHOW MPAKTHUKE.

MertanpeaMeTHbIE PpE3yabTaThl OTPAXKAIOT OBJAJACHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PEryJISTUBHBIMU
JIEUCTBUASIMU.

OBiagenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMO3HABATEJIbHBIMH
NefiCTBUAMM:

1) 0a30BbIe JTJOrHYeCKHe eHCTBUS:

CaMOCTOSITETbHO  (OPMYJIHPOBATH U AKTyallM3UpPOBaTh  MPoOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAeHATh LENIH JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTECPUH HX
JOCTUKEHUS, COOTHOCHUTh PE3YJIBTATHI AEATEIBHOCTH C MMOCTABIECHHBIMU LEIAMU;

WCMOJIB30BATh MPU OCBOCHUW 3HAHUN NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIE MPHU3HAKHU IMOHSATUM M YCTAHABIMBATH MX B3aHUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 1JI1 OOBSICHEHUS OTIAEIbHBIX (DAKTOB U
SIBJICHUM;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU I KIACCUPUKAIMU BEIIECTB W
XUMUYECKNX PEAKIINU;

YCTaHABIMBATh IPUYUHHO-CIEACTBEHHBIE CBA3M MEXAY H3y4aeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTUUECKUE paCCYXJeHHUs (MHAYKTUBHBIE, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
SABJICHUSAX, (GOPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOIb3YEMBIE B XUMUU CUMBOJNYECKUE
(3HaKOBBIE) MOJIENIU, MPEOOPA30BHIBATH MOICIIbHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) »JJIE€MEHTa, XuMuueckas ¢Gopmylia, ypaBHEHHE XUMHYECKOU
peakiuu — MpHU PEIICHUU Y4eOHBIX IMO3HABATENbHBIX M MPAKTUUECKUX 3ajad,
MIPUMEHATh HA3BAHHBIE MOJEJIBHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3YYaE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE ACCTBUSA:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOIO IMO3HAHUS BEIIECTB U XUMHYECKHX
peaxkuuu;

dbopmMynHUpoBaTh IEH U 33/1a4d UCCIIEIOBAHUS, UCIIOIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTHU
BBICKa3bIBAEMBIX CYKJIECHUI;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M  IPOBEICHUSA
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOAATh 3a XOJI0M
MpoIlecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIUpOBaTh
000011IeHNS U BBIBO/IbI OTHOCUTENIBHO JOCTOBEPHOCTHU PE3YIHTATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTarh ONBIT YYEHUUYECKOM UCCIENOBATENbCKOM U MPOEKTHOM
NEATEeNIbHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MIOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3a7ay, MPHUMEHEHUIO Pa3JINYHbIX
METOJIOB NO3HAHUSI.

3) padora ¢ uHpopmMaumeii:

OpPUEHTHPOBATHCA B Pa3IUYHBIX HMCTOYHMKAX uWHMopMauuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIep>KaHMs, CIPAaBOYHBIE MOCOOUs,
pecypebl MHTEpHETA), aHATU3UPOBATh MH(POPMAIUIO PA3IUYHBIX BUAOB U (PopM
MPEJICTABJICHHUS, KPUTUYECKHU OLICHUBATh eé JIOCTOBEPHOCTH u
HENPOTUBOPEYUBOCTH;



dbopmMynHpoBaTh 3aMpPOChl U MPUMEHSITh Pa3IUYHbIE METOJIbI MPHU MOUCKE U
orObope wuHpoOpMalMK, HEOOXOAUMOW ISl BBIMOJHEHUS] YYEOHBIX 3ajau
ONPEEIIEHHOIO TUIIA;

MpuoOpeTaTh OMbIT HCHOJIb30BaHUA HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTUMANbHYIO  (QOopMy  MpECTaBICHUS
uHopMmanuu (cxemsl, rpaduKu, AUArPaMMbI, TAOJIUIIbI, PUCYHKHU U APYTHUE);

UCIIONb30BaTh HAY4YHBIM S3bIK B KayecTBE CpeAcCTBa mpu padore cC
XUMUYECKOW uH(MOpManMel: NPUMEHSITh MEXNpeaMeTHbie (dusumdyeckue u
MaTeMaTH4YeCKUE) 3HAKU U CUMBOJIBI, (OpMYJIbl, a00OpEeBUATYPHI, HOMEHKIIATYPY;

UCIOIB30BaTh M MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJUYECKHE CpENICTBA
HarJISIAHOCTH.

OBjaeHne yHMBEPCAJTbHBIMHA KOMMYHUKATUBHBIMHU J€iiCTBUSAMMN:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI B XOJI€ JUaIoTa U/WIH
JTUCKYCCHM,  BBICKa3blBaTh  HUAeH, (GOPMYIUPOBATH CBOM  MPEIJIOXKECHUS
OTHOCHUTEJIbHO BBIMIOJHEHUS TTPEAJIOKEHHON 3aa4H;

BBICTYNIaTh C MpPE3EHTallMell pe3yJbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO I COBMECTHO CO CBEPCTHUKAMU MPU BHITIOJIHEHUHU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKON pabOThl MO HCCIEIOBAaHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealu3alii yueOHOTO MPOeKTa U (POPMYIUPOBATH BHIBOJBI
M0 pe3yJbTaTaM MPOBEIEHHBIX HCCIEAOBAHUNU MYTEM COTJIACOBAaHMS TMO3UIUNA B
X0J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMH.

OBJajieHNe YHMBEPCAJIBLHBIMH PEryJSSTUBHBIMHU AeCTBUSIMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISITh CBOIO TO3HABATEIHHYIO
NeATEeNbHOCTh, ompeenss e€ Iedd W 3ajlaud, KOHTPOJUpPOBaTh W IO Mepe
HEOOXOJUMOCTU KOPPEKTHPOBATH MpEAjiaraeMblii alropuT™M JIEUCTBUN TpHU
BBITIOJIHEHUM Y4YE€OHBIX U HCCIENOBATENbCKUX 3aJay, BbIOMpaTh Haubolee
3¢ (exTUBHBIN cnoco0 HMX pemeHuss ¢ Y4€TOM IOJyYEHHs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH AESATEIBHOCTH Ha OCHOBE CaMOaHaIN3a
Y CAMOOLIEHKH.



NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHudeckass XAMUS»
OTPa)aroT:

chOpMHUPOBAHHOCTh  MPEACTABICHUM O XUMHYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJA XMMUHU B MO3HAHUU SBJICHUU
npuposibl, B  (GOPMUPOBAHUM MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOM JJIsl pEIICHUS TPAKTUUECKUX 3a/1au
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOTHOU
cpexne;

BJIAZICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTOJIAraloIue TMOHATHS (XUMUYECKUN DJIEMEHT, aToM, DJIEKTPOHHAs
000J0UKa aToMa, MOJIEKYJIa, BAJIGHTHOCTbh, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKAs
CBSI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTass M COKpall€HHAas), MOJIb, MOJSpHas
Macca, MOJIApHBIH 0O0BEM, YIIIEpOAHBIN CKeleT, (yHKIUOHAJIbHAs TpyIma,
paguKai, U30MEpUsi, U30MEPBL, TOMOJIOTUYECKUN PsiZl, TOMOJIOTH, YIJIE€BOIOPOMIBI,
KUCIIOPOA M a30TCOJEpKALIUE COCOAUHEHUS, MOHOMEDP, IOJIUMMEDP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHNS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3bIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHMUS,
JIe)KalMe B OCHOBE IIOHUMAaHUS TMPUYMHHOCTH M CUCTEMHOCTA XUMHYECKHX
ABJICHUM, (DAKTONIOTMYECKUE CBEICHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU U
0€30MacCHOM HCIIOJb30BaHUM BaXXKHEHIIUX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM IEATEIIbHOCTH YEI0BEKA;

c(hOpMUPOBAHHOCTb YMEHHMM BBISIBISITH XapaKTepHbIE NPU3HAKUA TOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBA3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE IOHATUS IIPHU
OINMCAHUM COCTAaBA, CTPOEHUS U NIPEBPALLECHUN OPraHUYECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUM MCHOJb30BATH XUMHUUYECKYIO CHUMBOJIUKY JIJIs
COCTaBJIEHUSA MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMysl OpraHMYECKMX BEHIECTB U YpPaBHEHUH XUMHUUYECKUX pEaKIlui,
M3rOTABJIMBATh MOJEIM MOJIEKYJ] OPTaHUYECKUX BEILECTB JJI WIUIIOCTPALMUA HX
XUMHUYECKOT'0 U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIUBATH MPUHAJJICKHOCTh HU3YUCHHBIX
OPraHUYECKUX BEIIECTB II0 MX COCTaBy U CTPOCHUIO K OIPEAECIEHHOMY
KJIaccy/Tpynne CoeIuHEHUU (YriaeBOJOpPOJbl, KHUCIOPOA U a30TcojJeprKalue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEIWHEHMS), JaBaTh WM Ha3BaHUS IO
cucremarnuecko HoMmenknatype (IUPAC), a Taxkke mpuBOAUTH TpUBHUAILHBIE
Ha3BaHUsI OTMAEJIBHBIX OPraHWYECKUX BEIIECTB (ITHICH, MPOMWICH, alleTUJICH,



ATUJICHTJIUKONb, TIULEPUH, (peHois, (opManmpiaerui, aneTaibAerua, MypaBbUHAas
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAsI KUCJIOTA, CTE€APUHOBAsI KUCIIOTA, TIII0K034,
bpykTO3a, Kpaxmai, eJTi0I103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XUMUYECKOU CBSI3M B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemecTB A. M. BytiepoBa 151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUS MacChl BEIIIECTB;

c(hOpMUPOBAaHHOCTb  YMEHHMIl  XapakTepu3oBaTh  COCTaB, CTPOCHUE,
¢uznyeckre M XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTENICH pa3IHMUHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJEH, MNPOIUJIEH, allEeTUJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METaHO], 3TAaHO], STUJIECHIJIMKOIb,
[JIMIEpUH, (PEHOJI, alleTalblIeTh]l, MypaBbUHAsI U YKCYCHAsl KHUCIJIOTHI, TJIIOKO3a,
KpaxMmall, IIeJUII0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WITIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJY HUMU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHYECKUX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYI;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOIO
Coipbsi (He]Th, MNPUPOAHBIA Ta3, Yrojiab), CIOCOOBI UX TMEpepadOTKU U
MPAKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIUYECTBA MCXOJHOIO BEIECTBA WU MPOIYKTa
peakiuu 1O H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WJIH MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BIAJAETh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJ]aX HAYYHOT'O MO3HAHUs, UCIOIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBIICHUN (HaOII0IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHHUE),
UCIIOIb30BaTh CUCTEMHBbIE XUMHWYECKHE 3HAHUS [JIs MPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BeEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MPaBUIia MOIb30BAHUS XUMUUYECKOM
MOoCy/Iol U Ja0OpaTOPHBIM O0OpYAOBaHMEM, a TaKXKe MpaBWia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IJIAHUPOBATh U BBIIONHATh XUMHYECKUM
AKCHEPUMEHT (IIPEBpAIEHUS] OPraHUYECKUX BEIIECTB MPU HarpEeBaHUU, NIOJIyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIIUU OPraHUYECKUX
BEILIECTB, JIeHATypalus OEJIKOB MpH HArpeBaHUU, I[BETHBIC PEaKIMU OEIKOB) B
COOTBETCTBUM C TIpaBUJIAMHU TEXHUKA O€30MaCHOCTU TMpU OOpallleHuu C
BEIllECTBAMU U J1Ta0OPATOPHBIM O0OpPYJAOBAaHUEM, TIPEACTABIATH PE3yJIbTaThl



XUMHUYECKOTO JKCIEpUMEHTa B (OpME 3aluCU ypaBHEHUU COOTBETCTBYIOIIMX
peakiuii u (GopMyIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3UPOBATh XUMHUUYECKYIO
uHpopMalMio, TMOJIy4aeMyl M3 pPa3HbIX HCTOYHUKOB (CpPEACTBa MacCOBOM
uHopmanuu, UHTEpHET U Opyrux);

c(hOpMUPOBAHHOCTb ~ YMEHHMIl  COOJIIOJaTh  HpaBWia  SKOJOTMYECKU
1enecooOpa3HoOro TMOBEJAEHUsI B OBITY W TPYJAOBOM JAESATEIBHOCTH B IEJNAX
COXPAaHEHHUs CBOETO 340POBbS U OKPYKAIOLIEH NPUPOAHOU CpEAbl, OCO3HABATH
ONaCHOCTHb BO3JCUCTBUS HAa YXKUBBIC OPraHU3MBI OIPEAECIEHHBIX OPraHUYECKUX
BellleCcTB, MoHuMasi cmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBUICHHSI W TPEAOTBPALICHHS WX BPEAHOTO BO3JCKHCTBHUS HA OPraHU3M
YeJI0BEKa;

JUIsT 00YyYaroIIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTAMM 3I0POBbS: YMEHHE
MPUMEHSTh 3HAHUST 00 OCHOBHBIX JOCTYMHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHAYECKHUX SIBJICHU;

JUISL CIIETBIX M CIA0OBUIAIIMX OOYYaIOIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nns 3anucu XUMUYECKHX

dhopmyi.
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMS Kypca «OOIas ¥ HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  MPEACTABICHUI: O XUMHUYECKOM  COCTaBISIOIIEH
€CTECTBCHHO-HAYYHON KapTHUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBICHUU
npuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOM JJIsl pEIICHUS TPAKTUUECKUX 3a/1au
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOTMIOJIAraloIne MOHATUA (XMMHUYECKHM 3JIEMEHT, aToM, W30TOoMN, S-, p-, d-
ANIEKTPOHHBIE OPOUTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIIBHOCTh, CTENIEHb OKUCJIEHHUS, XUMUUYECKasl CBA3b
(KoBaneHTHasl, MOHHAS, METAJUINYECKasi, BOJIOPOIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TANBl XUMUYECKHX  PEAKLIHMH, PaCTBOpP, IJIEKTPOIUTHI,  HEIICKTPOJIUTHI,
ANEKTPOJUTHYECKAsT JUCCOLUUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW pPeaKiMy, XUMHUUYECKOE PABHOBECHE);TE€OPUU M 3aKOHBI (Teopus
ANEKTPOJUTHYECKON auccolranuu, nepuoandeckuit 3akon [[. M. Menpaeneena,
3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHMs] U MPEBPAIIEHUS SHEPTUU
pU XUMHUYECKHX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XUMUH,



MHUPOBO33PEHUYECKUE 3HAHMUS, JIEKAIIME B OCHOBE IOHUMAaHUS IPUUYUHHOCTH U
CUCTEMHOCTH XUMHUECKHUX SIBIICHUM, (DAKTOIOTUYECKUE CBEJIEHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUU U OE30MaCHOM HCIOIb30BAaHUU BaKHEUIINX HEOPTaHUUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIIbHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTb YMEHHMM BBISIBISITH XapaKTepHbIE NPU3HAKUA TOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBA3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIUE IOHATUS IIPHU
OINMCAaHUU HEOPTraHUUYECKUX BEIIECTB U UX IIPEBPALCHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJb30BATH XUMHUUYECKYIO CHUMBOJIUKY JJIs
cocTaBieHus (OpMyNT BEIIECTB M  ypaBHEHUM XUMUUYECKUX  PEaKIIUH,
cucrteMmarnueckyto HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEJIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, yrieKuCIbld ra3, aMMHaK, TamiéHas
U3BECTb, HETAIIEHAS] U3BECTh, TUTHEBAs COJA, TUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIECNATh BAJICHTHOCTh U CTETIEHb OKUCIIEHUS
XUMHUYECKHUX JJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTaBa, BUI XUMHUYECKOH
CBsI3U (KOBaJICHTHAs, MOHHAS, METAJJIMYECKAasi, BOJIOPOJIHAS]) B COCIUHEHUSIX, TUII
KPUCTAJTMYECKOW PEMIETKH KOHKPETHOTO BeIlecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAsA, METAJJIMYECKAs), XapaKTep CpPeAbl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCIUHCHUI;

c(hopMUPOBAaHHOCTH YMEHUU YCTAHABIINBATh MPUHAJIEKHOCTD
HEOPraHUYECKUX BEIIECTB MO KX COCTaBYy K OMNPEACIIEHHOMY Kiaccy/TpyIre
COeIMHEHU (MPOCTHIE BEIIECTBA — METAIbl U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMUS,
KHUCJIOTHI, aM(OTEpHBIE TUIPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /JI.
N. MenneneeBa U IEeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh SJIEKTPOHHOE CTPOECHUE
aTOMOB XHMMHUYECKHUX 3JIeMeHTOB 1—4 mnepuonoB Ilepuoanueckor CUCTEMBI
xumuyeckux snemeHToB . M. MenpaeneeBa, ucmosb3yst MOHSATUS «S-, p-, d-
3JIEKTPOHHBIE opOuTamny, «QHEPTETUYECKUE YPOBHIY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COCAUHEHUU
110 IepUoam U rpymnmnam lleppoanyeckon CUCTEMbl XUMUYECKUX deMeHTOB [[. U.
Menpemneena;

c(hOpMUPOBAaHHOCTh YMEHUW  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOWCTBA HEOPraHMYECKHX BELIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T'€HETUYECKOW CBS3U MEXKAY HEOPraHUYECKUMU
BEIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XUMHUYECKHE PEAKIUU IO
pa3IUYHBIM TpU3HAKaM (YUCIY U COCTaBY PEArHPYIOIIUX BEIIECTB, TEILIOBOMY



s dekTy peakiuu, U3MEHEHHUIO CTENEHEW OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peaKkiny, y4acTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YPABHEHUS PEAKIUN pPa3TuYHBIX
THUIIOB, TIOJIHBIE U COKpalIEHHbIE YPAaBHEHUSI peaKluii HIOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, IPU KOTOPBIX ATH PEaKIUU UAYT O KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIHMH, MOATBEPKIAAIOIINE
KAueCTBEHHBI COCTAaB pA3JUYHBIX HEOPraHMYECKUX BEIECTB, pPaClO3HABATh
OMBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPACKpPHIBATh CYIIHOCTh  OKHCIMTEIIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM MOCPEACTBOM COCTABJICHUSI JIEKTPOHHOTO OajaHca
JTUX PEaKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peaKIuu OT pa3INYHBIX (PAKTOPOB; XapaKTep CMENICHUS XUMUUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aeictsus (mpunuun Jlelllatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XHUMHUYECKHUE MPOIIECCHI,
JeXalue B OCHOBE MPOMBIIUICHHOTO MOJYYEHHUsS CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke Cc(HOPMUPOBAHHOCTH MPEACTABICHUI 00 OOIMX HAYYHBIX NPUHIMUIIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMHUYECKOTO TPOU3BOJICTBRA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOAUTH BBIYUCIEHUS C UCIOIb30BAHUEM
MOHSATUS «MAaccoBasi JIOJIsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHHUH Ta30B
MpU XUMUYECKUX PEaKIMSIX, MACChl BEIIECTBA WU 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce MU OOBEMY OJTHOTO M3 YYACTBYIOIIUX B pEaKIUU
BEILIECTB, TEIJIOBOTO 3(pdeKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacCChl
BEILIECTB, IPEBPAIICHUSI U COXPAHEHUSI SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MpaBUJia MOJIH30BAHUS XUMUUYECKOU
MOCy/Iol U Ja0OpaTOpPHBIM O0OpYAOBaHMEM, a TaKXKe MpaBWia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IJIAHUPOBATh U BBIIONHATh XUMHYECKUM
AKCHEPUMEHT (pa3fioKeHUe MEePOKCHAa BOJOPOJa B MPUCYTCTBUM KaTalu3aTopa,
OMpEeNIeNICHHEe CpeAbl PacCTBOPOB BEIIECTB C TOMOIIBI  YHUBEPCAIHHOTO
WHJMKATOpa, BIUSHUE PA3TUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHYECKOW pEaKIUU,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIMu Ha cylbdaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHUSI, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJad MO
temam «Metamne» U «HeMeramnasl») B COOTBETCTBUM C MPaBHJIAMU TEXHUKH
0€30MacHOCTU MPU OOpalIEHUH C BEIIECTBAMH U JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YyJAbTaThl XMMHUYECKOTO JSKCIIEpUMEHTa B (QopMme 3amucu



YpaBHEHHUM COOTBETCTBYIOIIUX pPEAKIUM U (POPMyIHpPOBATH BHIBOALI Ha OCHOBE
3THUX PE3YJbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XUMHUUECKYIO
nHpOpMaLMIO, TMOJYy4aeMyl M3 Pa3HbIX HCTOYHUKOB (CpPEICTBa MacCOBOM
KOMMYHUKanuu, MHTEepHET U Apyrux);

c(hOpMUPOBAHHOCTb ~ YMEHHMIl  COOJIIOJaTh  HpaBWia  SKOJOTMYECKU
1enecooOpa3HoOro TMOBEJAEHUsI B OBITY W TPYJAOBOM JAESATEIBHOCTH B IEJNAX
COXPAaHEHHUs CBOETO 340POBbS U OKPYKAIOLIEH NPUPOAHOU CpEAbl, OCO3HABATH
ONaCHOCTH BO3JIEMCTBUs HA )KUBBIE OPTaHU3MBbI ONPEACIEHHBIX BELIECTB, IIOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax CHOCOObl YMEHBIICHUS U
MPENOTBPALLEHUS UX BPEAHOIO BO3AEUCTBUS HA OPTaHU3M UYEJIOBEKA,

U1l 00YyYaroIIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS: YMEHHE
MPUMEHSITh 3HAaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL CIIETBIX M CIHA00BUIAIIMX OOYYaIOIMXCS: YMEHHE MCIOJIb30BaTh
penabedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nns 3anucu XUMUYECKHUX

dhopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
No HanvenoBanmepasieion KonunuyecrBoyacos DJIEKTPOHHBIE
n/m | TeMIpPOrpamMMbl Bcero KouTposibHbiepagoTsl | IlpakTHyecknepadoThl (unppornic)
o0pa3oBaTebHbIEPeCYPCHI
Pa3nen 1.TeopeTnyeckne 0CHOBBI OPraHM4YeCKO XUMHH
[IpenMer opraHUYeCKON XUMUH.
1.1 Teopus cTpoeHuss OpraHUYECKUX 3
coenuHenuit A. M. byrneposa
Hroronopazneny 3
Paznen 2.YriaeBogopoanst
21 [IpenenbHBICYTIEBOIOPOABI — )
aJIKaHbI
29 HenpenenbHpie yraeBoaopoabl: 6 1
QJIKEHBI, AJIKAIUEHBI, aJTKUHBI
2.3 ApOoMaTHYECKUEYTIIEBOI0POIbI 2
24 IIpuponHbIe HCTOUHUKHU 3 1
YTJIEBOJOPOIOB U UX IepepadoTka
Hroronopazneny 13
Paznen 3.KucaopoacoaepxamueopraHudeckuecoeInHeHUs
3.1 Crnuptsl. DeHon 3
39 Anpnerunel. KapOboHOBBIE 7 1
KUACIOTHL. CIOXKHBIE AHUPHI
33 VYranesoapl 3 1




Uroronopazneny 13

Pa3nen 4.A30Tconep:xammeoprannyecKecoe TN HeHus

4.1 AMuHBI. AMUHOKHUCIOTHL. benku 3

Hroronopazneny 3

Pasnen 5.BbicokoMoOJIeKYISIPHBIECOEIMHEHU S

5.1 ITnactmaccel. Kayayku. Bonokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoxka

KoaunuyecTBouacos

Bce
ro

KonTpoabHubiep
abdoThI

IIpakTHYyeckuep
a00ThI

HJarausyyq
eHHs

JJIeKTpOHHbIen UG poBBIcOOpa3oBaTeI
bHbIEPECYPCHI

IIpeamer opranuyeckon
XUMHH, €
BO3HUKHOBEHMUE, Pa3BUTHE
U 3HAa4CHUE

05.09.2023

Teopus crpoeHus
OpraHMYECKUX
coenuHeHuil A. M.
byrnepoBa, €€ 0CHOBHBIE
II0JIOKEHHUS

12.09.2023

IIpencrasnenue o
KIlaccupUKaIuu
OpPraHU4eCcKUX BEIIECTB.
Homenxknarypa
(cucremaTuyeckas) u
TPUBUATBHHBIC HA3BAHUS
OpPraHUYeCKUX BEIIECTB

19.09.2023

AJKaHBI: COCTaB U
CTpPOEHUE,
TOMOJIOTUYECKUU PAJT

26.09.2023

Merad u pTaH —




IIPOCTEMIINE
IIPEACTABUTENIH AIIKAHOB

03.10.2023

AJKEHBI: COCTaB U
CTPOEHHUE, CBOMCTBA

10.10.2023

OTUJIEH U MIPONUIIEH —
IIPOCTEMIINE
IIPEICTAaBUTENH AJIKEHOB

17.10.2023

[Tpaktuyeckas padora Ne
1. «Ilomy4yenue sTunena u
HU3yYEHHUE Er0 CBOMCTBY

24.10.2023

Ankanuensl. byraauen-
1,3 u meTunOyraauen-1,3.
ITonyyenue
CUHTETHUYECKOTO KayuyKa
U PE3UHBI

07.11.2023

10

AIIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHMS,
TOMOJIOTUYECKUH PSI.
Anernnen —
MIPOCTEHILNMUIIPECTABUTE
JIbAJIKMHOB

14.11.2023

11

Brruncienus no
YPaBHEHUIO XMMUYECKOU
peakuuu

21.11.2023

12

ApeHbI: OEH30J1 ¥ TOJTYOJI.
TOKCHYHOCTB apEHOB

28.11.2023

13

I'eneTnueckas cBA3L
YTJIEBOJOPOJIOB,

05.12.2023




MPUHAJICKALINX K
Pa3IMYHBIM KJ1accam

14

IIpuponHbIe HCTOUHUKHU
YIJIEBOJOPOJOB:
IIPUPOIHBIN a3 U
MOTTYTHBIE HEPTSIHBIE
rasbl, HepTh ¥ IPOTYKTHI
e¢ nmepepaboTKH

12.12.2023

15

IIpuponHbIE HCTOUHUKHU
YIJIEBOJOPOJOB:
IIPUPOIHBIN a3 U
MOTTYTHBIE HEPTSIHBIE
rasbl, HepTh ¥ IPOTYKTHI
e€ nmepepaboTKH

19.12.2023

16

KonTtponsHas paboTa o
pasaenny «YTIIeBOLOPOIbI»

26.12.2023

17

IIpenenbHble
OJIHOATOMHBIE CITUPTBHI:
METaHOJI ¥ 3TaHOJL.
Bopoponnascssse

16.01.2024

18

MHOroaroMHbI€ CIIUPTHL:
STUJICHTJIUKOJIb U
TIULEPUH

23.01.2024

19

@DeHOJI: CTpOEHUE
MOJIEKYJIbI, PU3NYECKUE U
XHMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

30.01.2024

20

AJBIETUIBL:
dbopmanbaeru u

06.02.2024




areTanpaerug. Aerod

21

OnHOOCHOBHBIE
npeaenbHbie KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs U
yKCYCHast

13.02.2024

22

[Tpaktuyeckas pabora Ne
2. «CpolicTBa pacTBopa
YKCYCHOM KHCIIOTBI»

20.02.2024

23

CreapuHoBas u
OJICMHOBAs KUCIJIOTHI, KaK
MPEJCTAaBUTENN BBICIITUX
KapOOHOBBIX KUCIIOT

27.02.2024

24

Mbr1a Kak COJIM BBICIIINX
KapOOHOBBIX KUCIIOT, UX
MOIOIllee AeiicTBHE

05.03.2024

25

Crnoxwuble 3(hupbl Kak
MIPOU3BOIHBIC
KapOOHOBBIX KHCIIOT.
Maiponu3cnokHBIXIPUPO
B

12.03.2024

26

Kupsl: runponus,
pUMEHEHHE,
Ouosornyeckas poJb
KHPOB

19.03.2024

27

VYrieBoasl: COCTaB,
KITacCU(UKaIHUS.
Baxueiiiue
MPEJICTAaBUTENH: TITIOK03a,
bpykTo3a, caxaposa

02.04.2024




28

Kpaxman u nenmronosa
KaK IPUPOJIHBIE
IIOJINMEPEI

09.04.2024

29

KonTtponsHas paboTa o
pazneny
«Kucnopoxaconepxkariue
OpraHMYECcKHe
COEIMHEHUS»

16.04.2024

30

AMMHBI: METHJIAMHUH U
AHUJINH

23.04.2024

31

AMMHOKHCIIOTBI KaK
am(oTepHbIe
OpraHUYecKue
COE€IUHEHMS, UX
OMOJIOTHYECKOE 3HAUCHHUE.
ITerrtuabl

07.05.2024

32

benku xak npupoaHbIe
BBICOKOMOJIEKYJIIPHBIE
COCAMHECHUS

14.05.2024

33

OCHOBHBIE TTOHATHUS
XUMHH
BBICOKOMOJICKYJISIPHBIX
COCAUHEHUI

21.05.2024

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUH.
[InmacTmaccel, KaydykH,
BOJIOKHA

28.05.2024




OBIIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME 34

11 KVIACC

IHOYPOYHOE IIVIAHUPOBAHHUE
11 KVIACC




Temaypoxka

KoaunuecTBoyacos

Bce
ro

KonTpoabHubiep
abdoThI

IIpakTHYeckue
padoThI

Jarausyq
eHHs

JiieKTpoHHbIenudpoBLIcOOpa3oBaTe
JIbHbIEpeCypChl

Tema 1. CTpoenue aTtoma u
nepuoanveckmii 3axon /I.H.
MeneneeBa (6 4.)

OCHOBHEIE CBEIEHUS O
CTPOCHUHU aTOMa

7.09.2023

CocTosHHE 3JIEKTPOHOB B
aTome

8.09.2023

DOneKkTpoHHBIE KOH(HUTYpaALUH
aTOMOB XMMUYECKUX
JIIEMEHTOB

14.09.2023

[lepuonuueckuit 3aK0H U
[lepuonuueckas cucrema

XUMHUYECKHUX 3eMeHToB JI. 1.

MCHZ[CJICCBH B CBCTC YUCHUA
O CTPOCHHUHU aTOMa

15.09.2023

O0o00I11IeHMEe 3HAHMI IO TEME,
MOATOTOBKA K KOHTPOJBHOM
pabore

21.09.2023

KonTtpoabHas padota Ne 1
1o teMe «CTpoeHue aToMa»
(TectupoBanmue)

22.09.2023

Tema 2. CTpoeHneBeIecTBa
(17 4.)

HNonHassXxuMHYECKAsACBI3h

28.09.2023

KoBaneHTHassXxuMu4ecKascBs
3b

29.09.2023

MeraminyecKassXuMHYCCKAsICBS
3b

5.10.2023




10 BopopoanasixuMudeckascBs3b 6.10.2023
11 MonekynsipHble 1 AaTOMHBIE 12.10.2023
pPEHETKY KPUCTATUTUYCCKHIE
12 I'uOpuan3anus>IeKTPOHHBIXOP 13.10.2023
Ouraneit
13 I'eomerpusimonexyn 19.10.2023
14 JlucnepcHBIECUCTEMBI 20.10.2023
15 I'pyboaucnepcuslie u 26.10.2023
TOHKOJIMCIIEPCHBIECUCTEMBI
16 PactBOpBI 27.10.2023
17 | IonsaTue «moms» 9.11.2023
18 Pemenue 3anad ¢ npuMeHeHnEeM 10.11.2023
TIOHSITHUS «IIOJISD»
Pemenne 3anau Ha goimio 16.11.2023
19 | BbIXOmA MIpOYKTA OT
TEOPETHYECKH BO3MOKHOTO
20 [Tonumeps! 1 BoOKHA 17.11.2023
71 Buononumepst 23.11.2023
2 VYpok — 0b6ob1ieHue 3HaHui 110 24.11.2023
Teme «CTpoeHre BEIIeCTBay
23 Kontpoannas padora Ne 2 no 30.11.2023
Teme «CTpoeHHe BelllecTBa
Tema 3. Xumnuecknepeakuu
(134.)
Krnaccudukanms XumMuaeckux
24 | peakuuii B OpraHM4ecKoii 1 1.12.2023

HeOpFaHH‘IeCKOﬁ XUMHH




25 Peaknum, naymme ¢ i3aMeHeHUEM 1 7.12.2023
COCTaBa BELIECTB
OKuCIUTENBHO- 8.12.2023
26 | BoccranoButenbHbiepeaknun(OB 1
P)
27 VYpoxk-ynpaxuenue o reme OBP 1 14.12.2023
28 TemnooiyddekTxuMuIecKonpe 1 15.12.2023
aKIuu
CKOpOCTb XUMHUYECKUX PEaKIHH. 21.12.2023
29 | dakTopbl, BIMAIOIIME HA 1
CKOpPOCTh XMMHUYECKOH peakluu
30 OO0paTNMOCTEXUMHUYECKHXPEaKI] 1 22.12.2023
ui
31 XUMHUYECKOE paBHOBECHE 1 28.12.2023
32 XUMHUYECKOE paBHOBECHE 1 29.12.2023
33 DneKTponuTHYecKas 1 11.01.2024
JIACCOLIALTHST
34 I'uponusHeopraHuYeCKUXBELLE 1 12.01.2024
CTB
35 I'iponusopraHrYecKuXBeIecT 1 18.01.2024
B
36 KonTtpoannaspadora Ne 3 1 19.01.2024
Tema 4. BemectBa n nx
CBOMCTBA
37 KnaccudukanusseriecTs KY 25.01.2024
38 Merannsl KY 26.01.2024
39 | ObmmexummuueckuecBoicrBamer | KY 1.02.2024




aJIlI0B

40 Oxkcunel u VII3 2.02.2024
TUAPOKCUIBIMETAIIIOB 4

41 Kopposusmeramion 8.02.2024

4 DJEKTPOIU3PACILIABOB YII13 9.02.2024

4

43 DJEKTPOIU3PACTBOPOB 15.02.2024

44 Yok yrpakHeHHE 0 TeMe 16.02.2024
«Meramby

45 Hemeramnnsi VK3 22.02.2024

46 OKHCIUTENBHBIECBOICTBAHEMET 29.02.2024
aJJIoB

47 BoccranoBurenbHbIECBOHCTBA 1.03.2024
HEMETAJNIOB
II/P Nel «Ilosy4yenue, 7.03.2024

48 | cobupanme ¥ pacno3HABaHHE 1
ra3oB»
OKkculipl HEMETAJIOB B 14.03.2024

49 | coorBercTBYIOIIUE UM
TUIPOKCUIBI

50 Kucnotsloprannueckuen 15.03.2024
HEOpraHWYeCcKue

51 KonnentpupoBanHascepHasKu 21.03.2024
CJIOTHI

) KonnentpupoBaHHasa3oTHasK 22.03.2024
HCIIOTHI

53 OcHOBaHUSOPraHUYECKUE U 4.04.2024
HEOpPraHUYeCKHe

54 XUMHUYECKUECBONCTBAOCHOBAH 5.04.2024

un




55

AmdorepHbIe OpraHUYECKUE U
HEOPTaHUYECKHE COCTUHEHNS

11.04.2024

56

Conn

12.04.2024

57

I'enernueckas cBsI3b MCKOY
KJ1acCaMH OPIraHUYCCKUX 1
HCOPraHN4YCCKUX COC)II/IHCHI/Iﬁ

18.04.2024

58

['enernyueckuii psi METAJJIOB U
HEMETAJLIIOB

19.04.2024

59

I1/P Ne2. Pemrenne
IKCIEePUMEHTAIBHBIX 33124 HA
HACHTH(UKAIMIO BellleCTB

25.04.2024

60

YpaxxHeHus 1o TeMe
«BerecTBa 1 UX CBOMCTBa»

26.04.2024

61

Ypok — 06001eHune «BermiectBa 1
X CBOICTBa

2.05.2024

62

KonTtpoasnast paéora Ne 4 mo
TeMe« BemecrBa m mx
CBOMCTBa»

3.05.2024

Tema 5. Xumus B :KU3HH
o0mrecTBa

63

XUMHUYECKOE 3arpsA3HCHUE
OKpY’KalOLLEH Cpesibl U €ro
MOCJIEICTBUSA

16.05.2024

64

XUMHS U 310POBbE
yesoBeKa. JIekapcTBEHHbIE
cpencraa

17.05.2024

65

Xumug mumu. Poias xumnu
B 00€CIIEUEHNH TUILEBOI
0e30IacHOCTH

23.05.2024

66

KocMmernueckue u
napdroMepHbIe CpesICTBa.

24.05.2024




BbriToBag xumug

XHUMHS B CEIbCKOM 30.05.2024
67 xo3siicTBe. Opranuueckue 1
1 MUHEpAJIbHBIC YI0OpEHUS
CucreMaTuzamnus u 31.05.2024
68 0000I11ICHIE 3HAHUI 10 1
TemMe
1
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHME OBPA30BATEJIBHOI'O TPOLECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 29506604513842569967847282462287250401048067750
Bnageney KOxHo HaTanbs MpuropsesHa

OeicTevTened C14.03.2023 no 13.03.2024
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