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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMUMHM Ha YpPOBHE cpeaHero oOmero oOpa3oBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickort denepanmmny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOTpaMMBbl  CPEAHEro O0IIero 0o0pa30BaHUsA
(®OIT  COO), npencraBneHHbIXx B dDenepasbHOM  TOCYAAPCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
y4eOHOro mpeaMmera «XuMus» B 00pa30BaTENbHBIX OpraHu3anusx Poccuiickoii
denepanuy, peamu3yIOlMX OCHOBHBIE 00pa3oBaTelibHbIE MPOTPAMMBbI, U
OCHOBHBIX TnoyiokeHnd «CTpaTeruum pas3BuTUs BocnuTtaHus B Poccuiickoi
®enepanuu Ha nepuon 10 2025 roma» (Pacmopspkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OCHOBY NOAXOIOB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEIAECICHHUIO
oO1ielt crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHsI 00YYAIOIIUXCSl CPEJICTBAMU
yueOHoro npeamera «Xumus» aist 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHnentyainbHble mojioxkeHus PI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICNIEH,
COJIepKaHUsl, pPe3yJbTaTOB OOy4YeHUs] U TPeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, II0JIy4aeMOe BBIITYCKHUKAMHU
o011e00pa3oBaTeIbHON OpraHM3allM, SBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3oBaHHOCTH. OHO CHYXUT 3aBEpIIAONIMM JTaloOM pead3alid  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEW, MNPUCYIIHX
LEJIOCTHOM CHCTEME XHMHUYECKOTO 00pa3oBaHUs. OTH LIEHHOCTH KacaroTcs
NO3HAHMSI 3aKOHOB MPUPO/IbI, (POPMUPOBAHUS MUPOBO33PEHHUS U OOLIEH KyJIbTYpHI
YeJl0OBeKa, a TaKXe »SKOJOIMYeCKM OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY
3I0pOBbI0 M TIpUpPOAHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
oOydJaromuxcs Ha ypoBHE cpeaHero oOiiero o0pa3oBaHUs CPEICTBAMU YUEOHOTO
npeaMera «XuMHUsS», COIEpKAaHHE M TMOCTPOCHHE KOTOPOro OIpPENESICHbl B
nporpaMme 1O XUMHUU C y4€TOM CHenu(UKd HAyKu XUMHUH, €€ 3HAYCHUS B
NO3HAHUU MPUPOABl U B MATEPHUAIBHOM >KM3HM OOIIECTBA, & TAKXKE C Y4ETOM
o0lMX 1ened M TPUHLHUIIOB, XapPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero ooiiero oopasoBanus B Poccuiickoit deaepariuu.

XuUMUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HIpaeT oco0ylo pojb B
COBpEMEHHOW IMBWJIM3AIMH, B CO3JJaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIIICHHUS,
B CO3/IaHME€ IEJIOCTHOIO MPEJCTABICHUSI 00 OKPY’KAIOIIEM MHUPE KaK O €IMHCTBE
IpUPOABl M YeJoBeKa, KOTopoe (popMupyercs B XMMHUM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPY>KAKOLIETO MUPA, OCO3HAHUS B3aUMOCBSI3ZH MEXKIY
CTPOCHHMEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU O0JIACTSIMU IPUMEHEH Ul



TecHO B3aMMOJEUCTBYs C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHs CTaja
HEOTHEMJIEMOI 4aCcThI0O MUPOBOU KYJIbTYPhI, HEOOXOJUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJa W SKM3HM KaxJoro ujeHa oOuiectBa. CoBpeMEHHas XMMHS KakK Hayka
CO3UJATENIbHAsI, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBlI€HA Ha pPEIICHUE
IJI00ABHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTHSI YENOBEYECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTMYECKON 0€30IMaCHOCTH U OXPAHbI 3[I0POBbS.

B cootBercTBUM ¢ OOmMMH LEMSIMH M MPUHIUIAMH CPETHET0 OOIIero
oOpa3oBanus conaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMICKYJIbTYPHYIO MOJITOTOBKY
oOy4Jammuxcs, HEOOXOAUMYH0 UM Il  BBIPAOOTKH  MHPOBO33PEHUECKHUX
OpPUEHTUPOB, YCIECIIHOIO BKJIIOYEHUS B JKU3Hb COLWYMA, IPOAOJDKEHUS
o0pa30oBaHus B pa3IMYHBIX O0JACTIX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsitoliiMU ~ TIpeIMEeTa  «XUMHUSD»  SIBIAIOTCS 0a30Bble  KypChl —
«Oprannyeckas xumuss» U «OOIass W HEOpPraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HaHUM M0 HEOPTaHWUYECKON XMMUU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHnyeckor xumuu. @OpMHUPOBAHME NTAHHOW CUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera o0ecneurBaeT BO3MOXHOCTb PACCMOTPEHHST BCETO MHOroooOpasus
BEII[ECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB ¥ TEOPUIN XUMHUH.

CrpykTrypa coaepxaHusi KypcoB — «OpraHuyeckas xumus» u «OOmas u
HEOpraHuveckas XUMHsS» CHOpPMUpOBaHA B NPOrpamMMe IO XHMMHUHU Ha OCHOBE
CUCTEMHOTO TIOJIXO/la K M3YYCHHIO Y4eOHOTrO MaTepuaiia U 0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HaHUM Ha  ONpene’EHHbIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHM4eCKOM XHMHUH BEIIECTBA
pacCMaTpUBAIOTCSI HAa YPOBHE KIIACCHYECKOM TEOPUM CTPOCHHUS OPTaHHYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPEOXMMHMYECKUX U  IJIEKTPOHHBIX
OpeacTaBlIeHUd o cTpoeHuu BemiecTB. CBeneHuss o0 HU3yyaeMbBIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YTIJIEBOJOPOJOB 0 CIOKHBIX OMOJIOTHYECKH
AKTUBHBIX COCOUHEHUH. B Kypce OpraHMyeckom XHWMHUHU IIOJIYy4YarOT pPa3BUTHUE
chOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHusl MepBOHAYAIbHBIC
MPEICTABICHUS O XUMUYECKON CBSI3M, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], 0 XMMUYECKOU PEAKLUU.

[Ton HOBBIM yriioM 3peHHs B mpeaMere «XuUMHsS» 0a30BOTO YPOBHS
paccMaTpuBaeTCs M3Y4YEHHBI Ha YpOBHE OCHOBHOIO 001Iero oOpa3oBaHUs
TEOPETUYECKU Marepuan M (PAKTOJIOrMYECKHE CBEACHHMS O BELIECTBAX W
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuieckas
XUMHS» OOYyYaroIIUMCS TPEIOCTAaBIACTCS BO3MOXHOCTh OCO3HAaTh 3HAYCHHE
NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUUYECKHX M METOJOJOTHYECKUX IMO3UIH,



riIy0o’)ke TIOHSATh HMCTOPUYECKOE W3MEHeHHWe QYHKIUNA JTOro 3akoHa — OT
o0o0m1aroie 10 00BICHSIONIEH U MTPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BaKHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHHHU, a TAKKE O XUMHUYECKUX PEaKIHUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTEeKaHus JomojHsieTcs B kKypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIIUMH KYJIbTYPOJIOTHUYECKUI U MNPUKIATHOM
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TIOHMMAHHWIO B3aWMOCBSI3U XUMHUHU C
JPYTUMHU HayKaMH, PacKpbIBAlOT €€ pojb B IMO3HABATEIbHOM M MPAKTUYECKOM
NESATEIbHOCTH YeJIOBEeKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K TMPOLECCY
TBOpUYECTBA B 00JACTH TECOPUU U MPAKTUUECKUX MPHUIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3AHHBIX C XUMHEH, KPUTUUYECKH OCMBICIUBATh MHPOPMAIUIO U
OpUMEHSATh €€ HJis TIOTNOJHEHUS 3HAaHUM, PEIICHUS WHTEJUIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX MCCIIEI0OBATENbCKUX 3a/ad. B 1enom conepkanue ydyeOHOTro
npeaMera «XUMHS»  JTAaHHOTO  YPOBHS  U3YYEHUS] OpPUEHTHPOBAHO  HA
dbopmupoBaHrue y OOYyYaroOIMXCSI MUPOBO33PEHUECKON OCHOBBI JJII MMOHUMAaHUs
dbunocopckux uaed, Takux Kak: MaTE€pUaIbHOE €IUHCTBO HEOPTraHUYECKOTo U
OpPraHUYEeCKOro MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, TIO3HABAEMOCTb TMPUPOJHBIX SABJICHUN MYTEM HKCIEPUMEHTa U
pelieHrs TPOTHUBOPEUUM MEXJY HOBBIMM (akTamMu U  TEOPETHUYECKUMHU
NpEeANOChUIKaMHU, OCO3HAHUE POJIU XUMHUHU B PEIICHUH SKOJOTHUUECKUX MPpooieM, a
Takke Mpo0seM cOepekeHUs] IHEPTETHUECKUX PECYPCOB, ChHIPhS, CO3aHMs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemeHus 3agay  BOCHUTAHWS, PAa3BUTUS W COLMAM3ALUU
OOy4Yaromuxcsi MPUHATHIE MPOrpPaMMON MO XUMHHU MOJXOJbI K OMNpPEACICHUIO
COJIepKaHMsI M TOCTPOEHHUS TMpeaMeTa MpeaycMaTpuBaroT (GopMHupoBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUHN, WMEIOMUX 0a30BO€ 3HAUCHUE JUIS
pa3sTUYHBIX BHJIOB JICATEILHOCTH: pEIICHHs MpoOjeM, TOWCKa, aHauu3a W
00paboTku MHGOPMALIMK, HEOOXOUMBIX ISl TPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCIIEIOBATEIbCKON JESITEIBLHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B IMO3HAHUHU
XUMUH.

B mpaktuke mnpemojgaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs, TaK U HAa YPOBHE CpeHEr0 00I1Iero o0pa3oBaHusl, MPU OMPeaeTICHUN
COJIEpKaTEIbHOM XapaKTepUCTUKU IIeJied HW3ydeHUsl MpeaMeTa HampaBiIeHHUEM
NEPBOCTENIEHHOW 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKU Kak OOJIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JEATEeIbHOCTH 4Y€JIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBON KylbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS TAKOW MOJAXOJ K OINPEACICHUIO LENEH W3y4YeHUs
npeaMeTa SBIISIETCS BIIOJHE OMPaBIaHHbBIM.



CornacHo JaHHOW TOYKE 3pCHHs TJABHBIMU IEISMHU HM3yYCHHUS TpeaMera
«Xumust» Ha 6a3oBom ypoBHe (10 —11 ki1.) SBIISAIOTCSA:

e (opmMupoBaHME CHUCTEMBl XUMHUYECKHMX 3HAHUM Kak  BaKHeHIen
COCTaBISIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPAa, B OCHOBE KOTOPOU
JeKaT KIFOUEBBIC TIOHATHS, (PyHIaMEHTaIbHBIC 3aKOHBI U TCOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000111eH1IT MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHHE C HCTOPHEi
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHUSA
BCIIECTB M XUMHYCCKUX PEaKIHWid, HEOOXOIWMBIX IS TPHOOPETCHUS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEUIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIHUX MECTO B MPUPO/IE, B IPAKTUYECKOM U MOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUI U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM H
OOBSICHEHMEM XHUMHYECKOTO OSKCIEPUMEHTa, COOJIOJCHUEM IpaBUII
0€301macHOro o0palieHus ¢ BEIIECTBAMHU.

Hapsiny ¢ atum, conmepxkaTenbHasi XapaKTepUCTHKa LeJel U 3a7a4 U3ydeHus
npeaMeTa B IporpaMMe Mo XMMUK YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMHU B CHUCTEME CpeAHero obmiero oopazoBanus. CeroaHs B
NpernoJaBaHUM  XUMHUM B OONbIIEH  CTEEeHW OTHAETCs  MPEANOYTCHHE
MPAKTUYECKON KOMIIOHEHTE COJEpX aHUsl OOydYeHMs, OpPUCHTUPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpPraHu3alliy, BIAJICIOIIETO HE
HAOOpOM 3HaHUM, a (PYHKIIMOHAILHONW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTHBHOTO TIOJYYCHHsI 3HAHWK W MPUMEHCHUS WX B PEAbHON KU3HH
JUIS PEIIeHUs] TPAKTHYECKUX 3a/1a4.

B cB3m ¢ 3TUM mpU U3y4YEeHUM TMpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEE
3HauEHHE MPUOOPETAIOT TaKKE IEIH U 33/1a4H, KaK:

amanTanyus 00yJaroImuxcs K yCIOBUSAM JUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMuUpoBaHWE  HMHTEIUIEKTYaldbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHPHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIlUsX, CBSI3aHHBIX C BEIECTBAMH U UX
MPUMEHEHUEM;

dbopMupoBaHne y OOYYarOImIMXCS KIIOUEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETCHIINI), MMEIOIINX YHHBEPCATbHOE 3HAYCHHWE [JIS1 PAa3IMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHUs] po0sIeM, MOMCKa, aHalnu3a U 00paboTku uHGOpMAIIH,
HEOOXOIMMBIX JJIi TMPUOOPETEHUsI ONbITa JEATENIbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B I[IO3HAHUM XHUMHH, a TaKKe JUId OIEHKHM C TMO3ULIUN
DKOJIOTUYECKOW OE30MacHOCTH XapaKTepa BIHMSHHUS BEHIECTB W XUMHUYECKHX
MIPOIIECCOB HA OPTaHU3M YeJIOBEKa U IPUPOIHYIO CPEAY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH 00YyJaroIMXCsl: CIOCOOHOCTH CaMOCTOSITENIFHO MMPUOOPETATh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUU C KU3HCHHBIMU MOTPEOHOCTSIMHU, UCTIOIH30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TOMCKAa U aHaiu3a y4eOHOU u
HAy4YHO-TIOMYJISIPHON MH(OpPMAIIMU XUMHUECKOTO COJEPIKaHMUS;

dbopMupoBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO M IOTHYECKOTO
MBIIIICHUS, HA0TF01aTeTLHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOIUMBbI, B YAaCTHOCTH, MPHU TUIAHUPOBAHUU M TMPOBEACHUU XHUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOydalmmxcsd yOeKIEHHOCTH B T'YMaHHCTHUYECKOU
HAIPaBJICHHOCTH XWMHH, €€ Ba)XXHOW POJIM B PEHNICHHWH TI00aTbHBIX MPoOIIeM
paIMOHATBHOTO PHUPOIOTIONB30BAHMS, TIOMOTHEHUSI YIHEPTETUUECKUX PECYpPCOB H
COXpaHEHUs] TMPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpEe)HOTO
OTHONIIEHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKe MNPUOOpPETEHHUs OIbITa
WCITOJIb30BAHUS TIOJTYYCHHBIX 3HAHWUW U1 MPUHATHAS TPAMOTHBIX PEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMHUYCCKUMU SBJICHUSMU.

B yuyebHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNPEAMET «XHUMHS»
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MPEAMETHON o0nactu «EcTecTBEeHHO-HAy4YHbIE
PEAMETHD.

OO611ee YuciI0 4acoB, OTBEAEHHBIX U1 U3YYCHUsI XUMHUH, Ha 0230BOM ypOBHE
cpeaHero oomiero oopaszoBanus, coctasisier 68 yacoB: B 10 knacce — 34 yaca (1
gac B Hegenro), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COJAEPXXAHUME OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTrnyeckue 0CHOBbI OPraHUYeCKOH XUMHH

[Ipeamer opraHn4YecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYCHHE B
NOJIYy4YEHUH HOBBIX BEIIECTB M MATE€pUalOB. TeopHs CTPOEHHUS OPraHUYECKHX
coequHennii A. M. BytiepoBa, €€ ocHOBHbIE NOJ0XKeHU. CTPyKTypHBIE (POPMYIIbI
opraHuyeckux BemecTtB. ['omonorus, wu3zomepuss. XuUMUYECKas CBsI3b B
OpPraHUYECKUX COEAMHEHUSAX — OJMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienne o KiaccupUKaluU OpraHUYeckux BemecTB. HomeHknaTypa
OpPraHWYECKUX COCIMHEHUM (cucTeMaTHYecKas) W TpUBHUAJbHbIE HA3BaHUS
BKHEHIINX MTPEACTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BELIECTB M MX IPEBPAILLCHUI:
O3HAKOMJIEHHME C 00pa3lamMu OpraHMYEeCKHUX BEIIECTB M MaTepHalaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJIEHUE U
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO NPEBPALIEHNUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (Tu1aBlieHue, OOyTIIMBaHUE U TOPEHUE).

Yriesoxopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKMH psia. MeraH m 3TaH —
NpOCTEUIINE MPEICTABUTEIN AJIKAHOB: (PU3WYECKHE W XHWMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHuss M TOPEHHUs), HAXO0XKJIECHHWE B MPUPOJE, MOJIyYEHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN Psifl. DTUIIEH U MPONWIEH —
NpOCTEUIINE NPEICTABUTENN AQJIKEHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHMS, TAJOTCHUPOBAHUS, THApPATALUU, OKUCIEHUS U
NOJINMEPHU3ALIHMH ), TOJYYEHHE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 m MerunOyramueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUE CBOWCTBa (peakuusi nonumepusanuu). [lomydeHne CHUHTETHYECKOrO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHHUSI, TOMOJIOTHUYECKHM psifl. AlleTUIIeH
— MpPOCTEHIIMNA TpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOEHHE, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA (peakuuu T'HJIPUPOBAHMSI, TAIOIT€HUPOBAHUA, TUIpaTaLUH,
rOpeHus), MOJy4yeHue U MpUMEHEHHE.

Apensl. bensoin: cocraB, crpoeHue, (GU3NUECKHE M XUMUYECKHE CBOMCTBA
(peakiuu raJoreHUpOBaHWs U HUTPOBaHMS), NOJyYeHHE U NMpPUMEHEHue. Tonyon:
cocmas, cmpoeHue,  usuueckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOJYy4YeHue u npumeHerue. TOKCHUHOCTD



apeHoB. ['eHeTnueckas CBA3b MEXIYy YIJIEBOJOPOAAMHU, MPUHAICKAIIUMUA K
pa3IMYHBIM KJIacCaM.

[IpuponHble HWCTOYHHMKM YIVIEBOAOPOAOB. lIpupomHbli ra3 u momyTHBIE
HedTsaubie ra3el. HedTh u €€ mpoucxoxnaenune. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHT (TePMUYECKUN, KaTaTUTUYECKU), Nupoiau3. [IpoaykTel
nepepaboTku He(TH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH U B ObiTy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

DKCHEepUMEHTAIbHBIE METOAbl HM3YyUYEeHMs] BEUIECTB M MX IMPEBpPALLECHUN:
O3HAaKOMJIEHME C oOpasllaMu IUTacTMAacC, Kay4dyKOB U PE3UHBI, KOJUICKIIUH
«Hepts» u  «Yromp», MOAECIUPOBAHUE  MOJEKYJ]  YIIIEBOJOPOAOB U
raJIOT€HOMPON3BOIHBIX, MTPOBECHUE MPAKTUYECKONW PabOThI: MOTYYEHHE STUIICHA

Y U3YUYEHHE €TO CBOMCTB.

Pacuérnrlie 3agaun.

Boluucnenuss mo ypaBHEHHMIO XHWMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIIM IMPOAYKTA PEAKIMM 10 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WU NPOAYKTOB PEAKIIIH).

Kuciiopoaconep:kamue opraHu4ecKue coeAMHHEHUA

IIpenenbHblE OJHOATOMHBIE CHUPTHI. MeETaHON M 3TAHON: CTPOCHHE,
buznueckue U XUMHYECKHME CBOMCTBA (peakliMd C aKTHUBHBIMH MeETaJlIaMH,
raJIoreHOBOJIOPO/IAMH, TOpEHHE), TMpPUMEHEHUE. BoIOpOoaHbBIE CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOIA U TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaromMHble  CHOUPTBL. OTWIECHIJUKOIb W  TJMLEPUH: CTPOECHHE,
¢usznyeckue W XUMHUYECKHME CBOMCTBAa (B3aMMOJCHCTBHE CO IIEIOYHBIMU
MeTa/llaMH, KaueCTBEHHAs pPeakiusi Ha MHOTrOaTOMHbIE CHUpPTHI). JlelicTBHe Ha
OpraHu3M 4enoBeka. [[puMeHeHune rimnepruHa U 3THICHIJIUKOJIS.

®eHos: CTPOCHHE MOJEKYNbl, (U3MYECKUE W XUMHUYECKHME CBOMCTBA.
ToxcuunocTh penona. [Ipumenenue Gpenomna.

Anpaerunpl U kemouvl. DOpMANBIAETHI, ALETAIBAETHI:  CTPOEHUE,
bu3NYecKue U XMMHUYECKHE CBOMCTBA (pEaklMM OKWCJIEHHS U BOCCTAaHOBJICHUS,
KaueCTBEHHbIE PEAKIUH), TOJYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpeAeNibHbIE KapOOHOBBIE KHUCIOTBL. MypaBbuHas U
YKCYCHasi KHCJIOTBI: CTpO€HHE, (U3NYECKHE M XUMHUYECKHE CBOMCTBa (CBOMCTBA,
o0mue Juist Kj1acca KUCJIOT, peaklus dTepuukaiim), NoJydyeHrue U NpuMeHEeHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEJCTABUTEIM BBICHIMX KapOOHOBBIX
KHUCJIOT. Mbl1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT, UX MOIOIIEE ACHCTBHE.

Crnoxuble >Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KucCHOT. [‘maponus
cioxHbIX AbupoB. XKupsl. ['uaponns xupos. [Ipumenenue xupoB. buonorndeckas
POJIb XKUPOB.



YrneBompl:  cocTaB, KiaccUpUKanMs ~ YIJIeBOJoB  (MOHO-, JH- U
nonucaxapuabl). ['moko3a — mpocTeimmii MOHOCaxapu: OCOOCHHOCTH CTPOCHHUS
MOJICKYJIbI, (U3MYECKHE U XUMHUYECKHE CBOWCTBA (B3aUMOJECHCTBHE C
rugpokcuaom meau(ll), okuciaeHne amMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXKIACHUE B MPUPOJE, NPUMEHEHHE,
ounonoruyeckas poiib. @otocunres. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u memmono3a kak mpupoaHbie moiuMepsl. CTpoeHHe Kpaxmaia U
Heunono3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIu3,
KaueCTBEHHAsI PEAKIIMs C HOJOM).

DKCHepUMEHTAIbHBIE METOAbl HM3yUYEHUsS BEUIECTB M HMX MPEBpaIEHUI:
MpOBEICHNE, HAOJIONCHUE W OIMHUCAHWE JICMOHCTPAIMOHHBIX OITBITOB: TOPCHUE
CIIUPTOB, KA4YEeCTBCHHBIC PEAKIIUA OJHOATOMHBIX CIUPTOB (OKHCIICHHWE STaHOJIA
okcugmoM wmemu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJCHCTBHE TIIMIIEPUHA C
ruapokcuom mMenu(ll)), anpaernnos (OKUCIEHHE aMMUAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), B3aummoneicTBUEe Kpaxmayia € HOJIOM),
POBEJICHHUE MPAKTUIECKON PabOTHI: CBOWMCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMK MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKITHH ).

A3oTcoepkaliie OpraHui4eckKie CoOeInHEHUSI.

AMMHOKHCIIOTHI KaK aM(pOTepHbIE OpraHuYecKue coeluHeHus. Ouznyeckue
U XMMHUYECKHME CBOMCTBA aMHHOKHUCIIOT (Ha MpUMeEpe TIuIMHA). buonorudeckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTumpl.

benkn kak MPUPOIHBIE BBICOKOMOJIEKYJISIpHBIC coenuHeHus. l[lepBudHas,
BTOpPHYHAS M TPETHUYHAS CTPYKTypa OCENIKOB. XHWMHUYECKHE CBOWCTBAa OECIKOB:
THIPOJIN3, IEHATYpaIlnsl, KAYeCTBCHHBIC PEAKIIMU Ha OCIIKH.

OKCHEpUMEHTAILHBIE METO/Abl W3y4YeHUs BEIIECTB W WX MPEBpaICHUI:
HAOJIFO/ICHUE W OMHMCAHKME JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypalUs OCIKOB MpH
HarpeBaHWM, IBETHBIC PEAKIIUN OCITKOB.

BbicokoMoJ1eKyJIsIPHBIE COeTHHEHMSI

OCHOBHBIC TOHATHS XUMHUHU BBHICOKOMOJIEKYJISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AINH, CPEIHSST MOJICKYIIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISPHBIX COCIUHEHUH —
MOJIMMEPHU3ALIMS U TOJTUKOHACHCAIHSI.

OKCHEpUMEHTAIbHBIE METOABl HM3YYCHHS BEIIECTB M WX IMPEBPAICHUIA:
O3HAKOMJICHHE C 00pa3llaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeamMeTHbIe CBA3U.



Peanuzanus MexXxnpeaMeTHBIX CBSI3€M NIPU U3YYEHUH OPraHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCA 4YeEpe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TMOHATHUMI, TaK U TOHSITUMU, SBJSIIOIIUXCA CUCTEMHBIMU JIJII OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAyYHbIN (haKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAIN3, CUHTE3, KiIacCUUKaIus, IEPHOTUIHOCTD, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJICIIUPOBAHHUE.

®duszuka: Marepus, DSHEpPrusi, Macca, aroM, JJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHUE
BeIeCTBA, (PU3UUYECKHUE BETUIMHBI U €IMHUITBI KX U3MEPEHUS.

buonorus: kierka, opraHus3M, Ouocdepa, oOMEH BEILIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTUYECKH aKTUBHbIC BellecTBa (O€IKH, YrIEBOJbI, >KUPHI,
(dhepMeHTHI).

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOIbI, TIOJIE3HBIE UCKOIAeMbI€, TOTUIMBO,
pPECYpCHI.

TexHoJIOTUs: MHUIIEBbIE MPOAYKThI, OCHOBBI PAIMOHAIBHOTO MUTAHMUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKUE MpenapaThl, MaTepUaibl U3
HMCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KVIACC
OBILIAA N HEOPTAHUYECKASA XUMMUA

Teopernvyeckne OCHOBbI XUMHHU

Xumuyeckuii 3ieMeHT. Atom. Sapo aroma, HU30TOMBI. DIJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUEe YPOBHH, MOJYypOBHH. ATOMHBIE opOuTtamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpe/ieleHUs] JIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIECKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[Iepronnuecknit 3akoH U llepuoguueckas cucteMa XUMHAYECKUX JIEMEHTOB
. Y. MenneneeBa. CBsi3b NEepUOANYECKOrO 3aKoHA U lleproanueckoil CUCTEMBI
xuMudeckux sneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOMCTB XUMHUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CJOXKHBIX BEIIECTB IO TPyMNIaM U TMEpPHOJIaM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B Pa3BUTUH HAYKHU.

Crpoenue BemiecTBa. XUMHUUYECKas CBS3b. BHIBI XUMHUYECKOW CBSI3M
(KoBaJIeHTHasI HEMOJIIpHAs W TOJIsApHAasi, WOHHAs, MeTaJutndeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XMMHUYECKOW CBsi3M (OOMEHHBIH U JIOHOPHO-
akuentopHslil). BomopoaHas cBs3b. BameHTHOCTb. DJIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHusi. IoHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJIDHOTO W HEMOJIEKYJISIPHOTO ~ CTPOCHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbl KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PEIIETKHU.

[loHaTHEe O OUCHEpPCHBIX cUCTeMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBas A0 BEIECTBA B PaCTBOPE.

Knaccudukarus HEOPraHUYECKUX COCIMHEHU M. Homenknarypa
HEOPraHUYECKUX BEUIEeCTB. ['eHeTndeckas CBS3b HEOPraHWYECKUX BEILIECTB,
MPUHAJIEKAIINX K PA3TUYHBIM KJIACCaM.

Xumuueckas — peakuusa.  Kiaccudukanus  XUMHUYECKUX — peakuuid B
HEOPraHUYECKOM M OpPraHWYECKOW XUMHUU. 3aKOH COXPAHEHHUS MacChl BEILECTB,
3aKOH COXPaHEHUS W MPEBPAILLICHUS SHEPTUH IPU XUMHUYECKAX PEAKIIUSIX.

CKopoCTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iHuHbIX (akTopoB. OOpaTumMble
peakuuu. XUMHUYECKOE€ paBHOBecue. PakTOpbl, BIHSIOIIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiutuueckas aucconuaiusi. CuiabHbIe U cladbie 1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIAsl, HEUTpaIbHAs, HIECJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEBHBIE PEAKIINH.

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
neMoHcTpanus Taonui «Ilepuoaudeckas cucremMa XuMudeckux 3yemeHToB JI. .
MeHnneneeBay, U3ydeHUE MOJIENEH KPUCTAUIMUECKUX PEIIETOK, HAOII0JECHUE U
OMHUCaHUE JIEMOHCTPAIIMOHHBIX U JA0OOPATOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCHIA
BOJIOPOJia B MMPUCYTCTBUM KaTAJIM3aTOPa, ONPEAEIIEHUE CPEABI PACTBOPOB BEILIECTB
C TOMONIbIO YHHMBEPCAJIBHOTO WHAMKATOpPA, PpEaKIMH HOHHOTO OOMeHa),
MPOBEJICHUE MPAKTUYECKON paboThl «BnusiHue paznudHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOU peakium.

Pacuérnsie 3anaun.

Pacuétsl 1O ypaBHEHMSIM XUMHUYECKMX peEakiuid, B TOM 4YHUCIIE
TEPMOXUMHUYECKUE PACUETBI, PACUETHI C HCIOJIB30BAHUEM MOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass XuMus

Hemeramnel. Ilomoxenue HemerammioB B Ilepuommnueckont  cucreme
xuMmuueckux djaeMeHtoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyecKkue CBONCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha MpUMEpe
KHCJIOpPOJIa, cephl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEphl, a30Ta,
dochopa, yrmepoga W KpeMHHs) HW = HX  COSAWMHEHWH  (OKCHJIOB,
KHUCJIOPOJICOJIEPAKAIINX KUCITIOT, BOJIOPOIHBIX COCTMHEHUH ).

[IprumeHeHne BaXKHENIIINX HEMETAJIOB U UX COCIUHEHHM.



Meramnsl. Ilonoxxenne meraiuioB B llepmoguueckoi cucTeMe XMMHYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHUSI 3NEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mme (usudeckre cBoiicTBa MeTauioB. CIlaBbl METAILJIOB.
DJIEKTPOXUMHYECKUN PsIJT HAMIPSYKEHU METAJIOB.

XWUMHUYECKHE CBOWCTBA BaXKHEUIIMX METAUIOB (HATPHUM, KU, KaJbLIHM,
MarHui, amfOMUHUN, IUHK, XPOM, KEJI€30, MEJb) U UX COCIUHECHU.

OOmue crocoObl Mody4YeHus: MeTauioB. [IpuMeHeHrne MeTanaoB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALICHUIA:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 0Opa3IlOB HEMETAIJIOB, PEIICHHE
AKCIEPUMEHTATBHBIX 3a/1a4, HAOJIOJCHUE WU OMNUCAHUE JEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aUMOJIEUCTBHE THAPOKCHAA AIIOMUHUS C PACTBOPAMHU
KHUCJIOT U IEJI0YEH, KAUECTBEHHbBIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

Pacuérnrie 3agaun.

Pacuétsl mMacchl BellecTBa MU 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WU OO0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEILECTB,
pacu€Tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIMH, €CIU OJHO
13 BEILIECTB UMEET NPUMECH.

XuMuA U KU3Hb

Ponp xuMumn B 00ECIEUEHUM KOJIOTUYECKOW, SHEPreTUYECKOM M MUIIEBOU
0€30MacHOCTU, Pa3BUTUU MEAUIMHBI. [IoHSATHE O Hay4YHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIIUI.

[IpencraBinenuss 00 OOMMX HAYYHBIX MOPHUHIMIAX TPOMBIITUIEHHOTO
MOJIYYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEIIECTB W MATEPUATIOB: BAXHEUIIHME CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIMOHHBIE MaTepualbl, Kpackh, CTEKJIO, KepamukKa,
MaTepualbl JJIsl 3JIEKTPOHUKHU, HAHOMATEpHallbl, OPraHUYECKUE U MHUHEpaJIbHBIC
yIaoOpeHus.

XUMHST U 3I0POBBE YEJIOBEKA: IMPABUIIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOI0 MCIOJIb30BAHUS IMPErapaToB OBITOBON XUMUH
B IOBCECIHEBHOM KU3HU.

MexnpeaMeTHbIE€ CBS3H.

Peanmuzamust  MeXnpeaMETHBIX  CBA3€H TpU  W3YYEHUH  OOmeH W
HEOpraHu4ecKorM Xumuu B 11 Kiacce oCcylmecTBIsIeTCs Yyepe3 MCMHOJIb30BaHUE KaK
OOLIMX €CTEeCTBEHHO-HAYYHbIX TOHATHH, TaKk MW TMOHATUH, SBISIFOLIUXCS
CUCTEMHBIMH JIJI OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIaccuukanus, TEePUOJUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICTIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



du3znKa: MaTepusi, YHEPTUsi, Macca, aToM, SJICKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaJIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUUECKUIN YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UYECKUE BEIMYUHBI U SIUHUIIBI HX
M3MEpPEHUSI, CKOPOCTb.

buomorusi:  kieTka, opraHu3M, DJKOocHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OPTaHU3ME.

['eorpadusi: MuHEpaBbl, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMMAeMbIe, TOTUIUBO,
pECYpCHI.

TexHomorus: XMMHUYECKasi MPOMBIILICHHOCTh, METAJLIIYPIrusi, MPOU3BOJICTBO
CTPOUTEIBbHBIX MAaTEPUAJIOB, CEJIILCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHIIECBAs
MPOMBIILJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJACTBO
KOCMETHYECKHX IPENapaToB, MNPOU3BOJCTBO KOHCTPYKUHMOHHBIX MAaTEpHUANOB,
AJIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHU HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATBI

dI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
OOy4YaloMIMMHCS T[pOrpaMM CpefaHero obmiero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeIMETHBIM W MpeaMeTHbIM). HayuHo-meToauyeckoil OCHOBOM ISt
pa3pabOTKU TUIAHUPYEMBIX PE3YyJbTATOB OCBOEHHUS MPOTrpaMM CPEIHEro OOIIEro
00pa30BaHus SABJISETCS CUCTEMHO-/IEATEIbHOCTHBIN TTOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHErO
o011iero oOpa3oBaHusl BbIJEICHBI CJICIYIONIUE COCTABIISIIONINE:

OCO3HaHHE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HUJIEHTHUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIIBHOCTH M CaMOOTIPEIETIEHHUIO;

HaJIM4KUe MOTUBALIUU K OOYUYECHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [ICHHOCTEW W UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMHH;

TOTOBHOCTh MU CIIOCOOHOCTH OOYYaroOUIMXCsS PYKOBOJCTBOBAThCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTaHOBKaMH, IPUCYIIMMH LIEITOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HaJIM4KEe MPAaBOCO3HAHUS HKOJIOTMUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS NpEIMETa «XUMUS» JOCTUTalOTCS B
€IUHCTBE Y4YE€OHOM M BOCHMTATEIbHOM JESATEIIBHOCTH B COOTBETCTBUM C
I'YMaHUCTUYECKUMH, COUMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOrO TPa)XAaHCKOTO OOIIeCTBa, MPUHSATHIMU B OOILECTBE
HOPMAaMM W  MpaBWIaMH  TOBEACHHUS,  CIOCOOCTBYIOIIMMH  IpoOlieccam
CaMOINO3HAaHMUs, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAaHOBJIECHUS JIMYHOCTH
oOydJarommxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeAMeTa «XUMHUSD OTPaKaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHOM M MPAKTHUUECKOW JESATEIbHOCTH
oOyJaronmxcs Mo peaau3alyy IPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIEe B
YacTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

OCO3HaHUS 00YYaIOIUMHUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00A3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U IIPABONOPSIIKY;

NpEACTABICHUSI O COLMAIbHBIX HOPMax MW MpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IPU CO3J1aHUU
y4€OHBIX MPOEKTOB, PEIIEHUU YYEOHBIX M MO3HABATEIbHBIX 3a]a4, BBIIOJIHEHHU
XUMHUYECKUX IKCIEPHUMEHTOB;

CIIOCOOHOCTH TOHHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHHUsI, JIOTUKY U
apryMEeHTBI JPYTUX [PU aHAIU3€E PA3IMYHBIX BUJIOB y4€OHOU IeATeTbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTEUYECTBEHHOW XMMUH;

YBaXEHUSI K MPOIECCY TBOPUYECTBA B OO0JACTH TEOPUU M MPAKTUUYECKOIO
MPUMEHEHUSI XUMHUHU, OCO3HAHUS TOrO, YTO JIOCTUKEHHUS HAYKH €CTh pe3yJbTar
JUINTENIbHBIX ~ HAaOJMIOJAEHUM, KPONOTJIMBBIX JKCIEPUMEHTAJBHBIX  IIOUCKOB,
MOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTUKOB;

WHTEpeca W TMO3HABATEIIbHBIX MOTHBOB B IMOJYYEHUM MU MOCIEAYIOIIEM
aHanu3e WH(POpMAIMU O MEePEAOBBIX JOCTUXKEHUAX COBPEMEHHON OTEUYeCTBEHHOU
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYal[MH, CBA3aHHbBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HA MOPAJILHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE MOBEJEHUE U MOCTYNKH CBOMX TOBAapHUILIEH C
NO3ULIMKA HPAaBCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHUE IOCIEACTBUN 3TUX
IIOCTYIIKOB;

4) popMupoBaHNsl KyJbTYPbI 310POBbS:

MOHMMAHMS I1IEHHOCTEW 310poBOro MW 0Oe3omacHOro oOpas3a JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3]I0POBBIO;

coOirofieHusT TpaBMJl Oe30MacHOro OOpalleHus C BellecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU JIE€SATEIBHOCTH;

NOHUMAaHUS UEHHOCTH MPaBWI HWHIWBUIYAIBHOTO H  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYaIUsX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIOJEH;

OCO3HaHUSI MOCJEACTBUM U HEMPUATUS BPEIHBIX NPUBBIYEK (YHOTpeOIeHHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-MCCIIEIOBATEIHCKON
NEATEeIbHOCTH, OOIECTBEHHO TIOJIC3HOW, TBOPYECKOM W  JIPYyTrUX  BHUIAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTUE B PEIICHUH MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANpPaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);



UHTepeca K MPaKTUYECKOMY M3YUEHHUIO Mpodeccuil pa3inyHoro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN MO0 XUMUU;

YBOXEHHUS K TPYAY, JIOJAAM TPyZAa U pe3yiabTaTaM TPYAOBOU AEITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY HMHAMBUAYAJIbHON TpaeKTOPUU
oOpa3oBaHus, Oyayuieil mpodeccun W peanu3alu COOCTBEHHBIX >KM3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JIOrNYecKOro BOCIUTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHHS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBaHMS )KM3HH Ha 3€MIIE;

NOHUMAaHUS TJIOOATBHOIO XapaKTepa HKOJOTMYECKUX MpoOJeM, BIUSHUSA
HDKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLUATIBHOM CPENBL;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUN XUMUU IS
pelIeHusl BOIPOCOB PAOHAIIBHOTO IPUPOAOIIOIb30BAHHUS;

AKTUBHOIO HENPHUITUA JIEWUCTBHM, MNPUHOCAIIUX BpPEd  OKPYKAIOLIEH
NPUPOAHON Cpelie, YMEHUsS MPOTHO3MPOBATH HEOIAronpHsITHbIE SKOJOTUYECKUE
MOCJEACTBUSA NMPEAITPUHAMAEMBIX TEVCTBUN U NMPEAOTBPALIATh UX;

HaJIMYUS PA3BUTOTO HKOJOTMYECKOTO MBILUIEHHUS], SKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATEIbHOCTU JKOJIOTUYECKOMN HaIIPaBJIEHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCA MMHU B IIO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIBHOU
NPaKTUKE, CIHOCOOHOCTM W YMEHHMS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTHU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHUA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTUKU;

NOHUMAaHUsl CHEeUU(PUKA XUMUM Kak HAyKH, OCO3HAaHHMS €€ pOoJau B
GbopMHpPOBaHMN PAIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU 1EIOCTHOTO
IpECTaBICHUs 00 OKpY)KaloIlleM MHUpE KaK O €IMHCTBE MPHUPOJbI U YeJOBEKa, B
MO3HAHWU MPUPOJIHBIX 3aKOHOMEPHOCTEW M pEIIeHUH Mpo0ieM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeXAEHHOCTH B  0COOOM 3HAYMMOCTH XUMHUU i1 COBPEMEHHOM
UUBUJIM3ALIUKA: B €€ TYMaHMCTUYECKOM HANPABICHHOCTH W BAXKHOM pPOJM B
CO37IaHNHM HOBOHM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TJIO0ATBHBIX MPOOIEM
YCTOMYHBOTO Pa3BUTHs YEIIOBEUYECTBA — CHIPHEBOM, IHEPIreTUUECKOU, NMUILEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B Pa3BUTUU MEIAUIMHBI, OOECIEUYEHUH YCIOBUMN
YCIICITHOTO TpyJa U OKOJOTMYECKH KOMGOPTHOW KHU3HU KaXKIOTO UJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: IIOHMMAaHMUS CYLIHOCTH METOIO0B
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BATh



NOJTydyaeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHMSI SBJICHUI OKPY’KaIOILEro MUpa U
IPOUCXOASIINX B HEM U3MEHEHU, yMEHUs JeslaTh 000OCHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HAy4yHBIX (PAKTOB M MMEIONIMXCSA JaHHBIX C LEJIbI0 MOJy4YEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSTEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHMUS IS
pelieHus Npo0JIeM B pealbHbIX )KM3HEHHBIX CUTYyaIUsX;

MHTEpECca K O3HAHUIO U UCCIIEI0BATEIbCKON AEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPBIBHOMY  OOpa30BaHHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUH IO XUMHUHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTAM TpyJa B pa3iIM4YHBIX chepax NpodeccCHOHAIBHOM
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHUS y4eOHOTO TpeaMera «XuMHsS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble IS (OPMHUPOBAHUS ~ MHPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCIUTUTMHAPHBIE (MEKIPEIMETHBIC) OOIICHAYyYHbIC MOHSITH, OTPaXKAIOIIHE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa W CHenu@uKy METOJOB IIO3HAHMS,
UCITOJIB3yeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHS, SIBJICHHE,
mpolrecc, CUCTeMa, Hay4YHbId (pakT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIEAOBaHNE, HAOIIOCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yYHUBEpCaJIbHbIC Y4eOHbIC NEHCTBUS (TMO3HABATEIbHbIC, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaonme (dbopmupoBaHue (yHKIMOHATBHON
IPaMOTHOCTH M COLMATIbHON KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTH oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUCCKHNE 3HAHHMS U YHHBEPCAJIbHBIC YUCOHBIC
JICVCTBUS B MO3HABATEIILHOM U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3ysbTaThl OTPAXaIOT OBJIAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH W  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMo3HABATEJbHBIMH
AEUCTBUSIMMU:

1) 0a30Bble JJOrHYecKme JeicTBUSI:

CaMOCTOSITeNTbHO  (OpPMYJIMpOBaTh M aKTyaJu3UpoBaTh  IpoOJieMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONPENCTATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCUTh PE3YJIbTATHI IEATEIBHOCTH C TOCTABICHHBIMHU 1IEISIMU;

MCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICJISITh XapAaKTEPHbIC MPU3HAKUA TOHSITUNA W yCTAHABIMBATH UX B3aUMOCBS3b,



WCITIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJIsI OOBSICHEHHS OTACIbHBIX (DAaKTOB U
SIBIICHUIM;

BEIOWPATh OCHOBAaHUS W KPHUTEPUU JUIS KJIacCU(UKAIMM BEIIECTB U
XUMUYECKUX PEaKLUM;

YCTaHABJIMBaTh NPUYUMHHO-CIEACTBEHHBIE CBS3M MEXKAY HW3y4YaeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHbIC, JEAYKTUBHbBIE, IO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3AKIIOYCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHHU CUMBOJINYECKUE
(3HAaKOBBIE) MOJIEINIU, TPEOOPA30BLIBATH MOEIBHBIE MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) J3JIEMEHTa, XHMH4YecKas (opmysa, YpaBHEHHE XHUMHYECKOU
peakiMy — TMPU PEUICHUU YYEOHBIX IMO3HABATENIBHBIX WU TPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJICIIbHBIEC MPEACTABIICHHS JI BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIIeI0BaATEILCKHE 1eHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHUSI BEMIECTB U XUMHYECKUX
peaKuuii;

dbopMyIMpoOBaTh 1IETU U 33]1a4U UCCIIEIOBAHNUS, UCIIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSITeNIbHO C(hOPMYJIHUPOBAHHBIE BOMPOCHI B KAadyeCTBE HHCTPYMEHTA
MO3HAHUSL U OCHOBBI Il (DOPMUPOBAHUSI THUIIOTE3bI MO MPOBEPKE MPABUIHBHOCTH
BBICKa3bIBAEMBIX CYXKICHUM;

BJIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO IUIAHUPOBAHUSL U MPOBEACHUS
YUYEHMUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOI0/IAaTh 32 XOJ0M
MpoIiecca, CaMOCTOSATENbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (HOpMYyJIUpPOBATH
0000IIIEHUS U BBIBO/IbI OTHOCUTEIBLHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJIeTaHHOW padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOM MCCIENOBATEIBCKON U  TPOSKTHOU
JIEATCIIBHOCTH, MPOSBIISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHHUS TMPaKTHYECKUX 3a]a4, MNPUMEHEHUIO pPa3IuYHBIX
METOJIOB TTO3HAHMSI.

3) paGora ¢ ungopmanmei:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpMaImu (HAYIHO-
NONyJISIpHAs JIUTepaTypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHaIu3upoBaTh MHGOPMAIMIO Pa3IUYHbIX BUIOB U (HopM
MpeACTaBICHUSI, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTH;



(GopMyIHUpOBaTh 3aMPOChl U MPUMEHATH PA3IUYHbIE METOJbI MPH MOUCKE U
orbope wuHpOpManmK, HEOOXOAMMOW IJisi BBINOJTHEHHWS YYEeOHBIX 3a7ad
ONPEAECIEHHOIO TUIIA;

npuoOpeTaTh ONBIT MCHOJIb30BaHUS HMH(DOPMALMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTMH U PA3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIBHYIO  (QOpMYy  MpEICTaBICHUS
uHbopMaIuu (cxembl, rpaduKy, TUarpaMmbl, TAOIHIIBI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAy4yHBIH $3bIK B KauyeCTBE CpeACTBa IIpU padboTe C
XMMHUYECKON MH(OpManMen: MNpUMEHITh MeXNpeaMeTHble (pu3ndeckue u
MaTeMaTU4YEeCKUe) 3HaKU U CUMBOJIbI, (OpMYJibl, a00OpeBUaTYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJHYECKHE CPEICTBA
HATJISAHOCTH.

OsgJiaieHHe YHHBEPCAJbHBIMU KOMMYHUKATHUBHBIMY /1€ CTBUAMM:

3aJ1aBaTh BOIPOCHI M0 CYIIECTBY OOCYXJAaeMOM TeMbI B XOJI€ Auajora U/uiu
JTUCKYCCUM,  BBICKA3bIBaTh  HWICH, (POPMYIUPOBATH CBOM  IPEIJIOKCHHS
OTHOCHTEILHO BBHITIOJTHEHHMSI MPEITIOKEHHOM 3a1a4u;

BBICTYNaTh C MPE3EHTAIe pPe3yJIbTaTOB MO3HABATEIHHOW NEATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHUKAMU IPU BBINIOJIHEHUN
XUMHUYECKOTO 3KCIEpUMEHTA, MPAKTUYECKON paboThl MO MCCIEAOBAHUIO CBOICTB
M3y4aeMbIX BEIECTB, pealn3alii y9eOHOro MpoeKkTa U (OpMyIUpPOBATh BBIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HMCCIEAOBAHWN MyTEM COTJIACOBAHUS TMO3UIUN B
X0J1e 00CYXJIeHUSI 1 0OMEHA MHCHHSIMU.

OBgJ1aieHHe YHUBEPCAJbHBIMY PeryJIATHBHBIMHU A€l CTBUSIMM:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IIO3HABATEJBHYIO
NeSITENIbHOCTD, OMpeAensas e€ IMenu M 3aJadd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpEUIaraéMblil  aNropuT™M JEHUCTBUNA MpHU
BBIMIOJJHEHUHU YYE€OHBIX M HCCIEAOBAaTENbCKUX 3a/ay, BBHIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO MX peleHUus ¢ y4€TOM TOJY4YEHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKITHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH Ha OCHOBE CaMOaHaIM3a
Y CAMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yabTaThl OCBOEHUS Kypca «Opranudeckas XUMUS»
OTpa)KaroT:

chOpMHUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOHM  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJU XUMHHM B T[IO3HAHWM SIBIICHHUI



npupoasl, B (DOPMUPOBAHWHM MBIIUICHUS ¥ KYJIBTYphl JUYHOCTH, €€
GyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM JIJTsT PEIICHHS PAKTUYECKUX 3a1a4
U DKOJOTUYECKHM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BIAJCHUE  CHCTEMOW  XUMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOTOJIAralomue TMOHATUS (XUMUYECKUI SJIEMEHT, aToM, JJIEKTPOHHAas
000JI09Ka aToMa, MOJICKYJIa, BaJICHTHOCTb, dJICKTPOOTPHUIIATEIIBHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyia (pa3BépHyTas M COKpallE€HHAas), MOJb, MOJISIpHAS
Macca, MOJISIPHBIM 00BEM, YrIaepoJaHBIM cKkener, (yHKIMOHAJIbHAS Tpymmna,
paauKan, U30Mepus, U30MEPbI, TOMOJIOTUYECKUM Psil, TOMOJIOTH, YTIEBOIOPOIbI,
KHCJIOPOJ, U a30TCOJEp)KAIlUE COEIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJEKYISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
opranudeckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XUMHHU; MHPOBO33PEHUECKHE 3HAHMUS,
JeXalme B OCHOBE IMOHMMAaHUS TMPUYMHHOCTU M CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (DAKTOJOTUYECKUE CBEJICHHS O CBOMCTBaX, COCTaBE, IOJYYECHUU H
0€30MacHOM HCIIOJb30BaHUM BAXKHEUINIMX OPraHUYECKUX BEHIECTB B OBITY U
MPAKTUYECKOMN AEATEIbHOCTU YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUU BBISBISATH XapaKTEpHBIC MPU3HAKU TOHATHUA,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMHUCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUI OPraHUYECKUX COCTUHECHMUIA;

c(hOpMUPOBAHHOCTh YMEHHUM HCIIOJIB30BaTh XWMHUUYECKYIO CHMBOJUKY IS
COCTABJICHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYEeCKMX BEHIECTB W ypaBHEHUH XHMHUYECKHUX PpEaKIIHil,
M3TOTaBJIUBaTh MOJIETN MOJIEKYJ OPraHMYECKUX BEIIECTB ISl WIUTIOCTPALUM HMX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJJICKHOCTh W3YYEHHBIX
OpPraHWYECKUX BEIIECTB IO HMX COCTaBY U CTPOCHUIO K OINPEICTEHHOMY
KJIaccy/rpynne CcoeAuHEeHUil (yriaeBOAOPOIbl, KHCIOPOJ M a30TCOoJAepKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHbIE COCAMHEHHUs), JaBaTh MM Ha3BaHUS IO
cucremarnueckod HomeHkiatype (IUPAC), a Takke MpUBOIUTH TpUBHUATBHBIC
HA3BaHUSl OT/AEIBHBIX OPraHMYECKUX BEIIECTB (PTWICH, MPOMMICH, alleTUJICH,
ATWICHTJIMKOJb, TJIUIEPUH, (eHo, (HOpMabIETHa, aleTalbJAeTH]l, MypaBbUHAS
KHCJIOTa, YKCYCHas KUCJIO0Ta, OJICMHOBASI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, III0K03a,
bpykTO3a, Kpaxmall, [eJUTI0103a, TJIULKH);

c(hOPMUPOBAHHOCTh YMEHHS OMNPEICIATh BHUIABI XUMHUYECKON CBS3U B
OpPTraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHATH TOJOKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. byTiiepoBa miist 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTEICH pPa3IMYHBIX
KJIACCOB OPTraHUYECKUX BELIECTB (METaH, ATaH, STHJICH, MPOMUJICH, alleTHJICH,
Oyranuen-1,3, metwnOyraguen-1,3, OeH30JI, METAaHO], 3TAaHO], ATUJIECHIJIUKOJb,
TJIMLIEPUH, (EHOJI, aleTalbJerul, MypaBblUHas U YKCyCHasi KUCJOTHI, TJIHOKO3a,
KpaxmaJi, IeJUTI0103a, aMUHOYKCYCHAsl KUCJI0Ta), UIUTFOCTPUPOBATH T€HETUYECKYIO
CBA3b MEXAY HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
MCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YIJIE€BOJOPOIHOTO
CoIpbsi (HepTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX TNEepPepabOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadOTKY;

c(hOPMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIUMCICHUS MO XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYyKTa
peakiMu 1O H3BECTHBIM Macce, OOBbEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOW 3HAHUM 00 OCHOBHBIX
METOJ]aX HAYYHOI'O MO3HAHUs, UCIIOIb3YEMbIX B XUMUU MIPU U3YYCHUU BEILIECTB U
XUMUYECKUX SBJICHUMN (HaOMI0CHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBaHUE),
WCIIOJIb30BaTh CUCTEMHBIE XHWMHUYECKWE 3HAHUS JIA TPUHATUS PEUICHUNA B
KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsiX, CBS3aHHBIX C BENIECTBAMHM M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MIpaBUjia MOJIb30BAHUSI XUMHUECKON
MOCY/IOM U J1TabOpaTOpHBIM 00OpYyIOBaHUEM, a TakXXe MpaBuia oOpalleHus c
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHITH XUMHUYECKUI
AKCTIIEPUMEHT (TIPEBpaIEHUs OPTAaHMYECKUX BEIIECTB IIPU HArPEBAHUHU, ITOJTYyUCHHE
ATUJICHA W M3YYCHUE €ro CBOMCTB, KAYeCTBEHHBIC PEAKIUH OPraHUYECKHUX
BEIIIECTB, JCHATypalus OETKOB NPU HArpEBaHUU, I[BETHHIC PEaKIMU OCIKOB) B
COOTBETCTBHHM C TpaBUJIaMU TEXHHKH O€30MacHOCTH TIPU OOpalleHHH C
BEIIECTBAMU M JIaOOpATOPHBIM O0OpPYAOBaHUEM, TMPEJCTABISATh PE3YIbTAThI
XUMHUYECKOT0 JKCIepuMeHTa B (opMe 3alliCh YPaBHEHUW COOTBETCTBYIOIIUX
peakuuii u GOPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YIIhTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKUA AHAIU3UPOBATH XUMHUYECKYIO
uHpOpMAITMIO, TIOJIy9aeMyl0 €3 pPa3HbIX MCTOYHUKOB (CpencTBa MacCOBOMU
uHpopmaiuu, MaTepuer u aApyrux);



chOpPMUPOBAHHOCTh ~ yYMEHHUH  COONIOJATh  MpaBWiia  3KOJOTHYECKH
1EJIeCO00Pa3HOT0 TOBENEHUSI B OBITY U TPYHOBOM JESATENBHOCTH B LEJAX
COXpPaHEHHUSI CBOETO 3J0POBbSI M OKPYXAlOIIel MPUPOAHON Cpeabl, OCO3HABATh
OMAaCHOCTh BO3ACWCTBUS HA >KUBBIE OPraHU3Mbl ONPEACNEHHBIX OPraHMYECKUX
BeIIecTB, MoHMMas cmbica mnokaszarens IIJIK, mosicHsaTs Ha mpumepax crocoObl
YMEHBILICHUSI ¥ TPENOTBPALCHUS WX BPEIHOTO BO3ICHCTBHS HA OPTraHU3M
YeJI0BEeKa;

i 00yYaloOUIMXCsl C OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 3JI0POBbS: YMEHHE
IOPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IO3HAHUS BEUIECTB U
XUMUYECKUX SIBIICHHIA;

JUIS CIIETIBIX M CIA0OBHUIANIMX OOYYalOlUXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemy oOo3HaueHul JI. Bpailnst a1t 3anucu XuMHUYEeCKUX

bopmyiL.
11 KIIACC

[IpenMeTHble pe3yabTaThl OCBOSHUsSI Kypca «OOmas M HeopraHuyeckas
XAMUSD) OTPAXkKakoT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBJISIIOIIECH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpA, POJM XUMHUHW B T[IO3HAHWUM SIBJICHUU
npuposbl, B  (OPMHUPOBAHUU MBIIUICHHS ©  KYJbTYpPhl  JUYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MTPAKTHYECKUX 3a/1a4
U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOW  XHMHUYECKMX  3HAHWUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE IMOHATHS (XMMHYECKHH D3JEMEHT, aTOM, H30Tom, S-, P-, d-
AJICKTPOHHBIE OPOUTAIIM aTOMOB, HMOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM O0OBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIIBHOCTD, CTEIIEHb OKHUCJIEHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHasl, MOHHAs, METAJJTNYECKas, BOJOPOIHAS ), KpUCTA/NINUECKas peméTka,
TUIIBI  XUMHUYECKUX  PEAKIMWA, PacTBOP, DJICKTPOJUTHI, HEIJICKTPOJIUTHI,
AJIEKTPOJIUTUYECKAsT JUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaklMi, XUMHUYECKOE PAaBHOBECHE); TCOPUU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON AuccoluManuu, nepuoandyeckuii 3akon JI. M. Menpneneesa,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEaKIHAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BbIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JICKAIINE B OCHOBE IMOHMMAHUSA MPUYUHHOCTU H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (DAKTOIOTHYECKUE CBEJCHHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUH U OE301TaCHOM HCIIOJIh30BAHUHU BAKHEHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM IEITEILHOCTH YETIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIC MPHU3HAKU TOHSATHH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIINE MOHATUS HPH
ONHMCAHUH HEOPTaHWUYECKHUX BELIECTB U UX MPEBPAIICHHIA;

c(OpPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JJIs
COCTaBJIE€HMsI (OpMYyJ BEIIECTB M  YPaBHEHUH XUMHYECKHX  PEaKIM,
cucrematndeckyro Homenkinarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIBHBIX
HEOPTraHWYECKUX BEIIECTB (yrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHUaK, rami€Has
U3BECTb, HETAUIEHAsI U3BECTb, IUTHEBAS COMA, IUPUT U IPYTHE);

c(OpPMUPOBAHHOCTb YMEHUI ONPEIENATh BAJIEGHTHOCTD U CTENIEHb OKUCIICHMUS
XUMHUYECKUX DJIEMEHTOB B COCAUHEHUSAX PA3IMYHOIO COCTAaBa, BUJ XMUMHYECKOU
CBs3M (KOBaJE€HTHAas, MOHHAs, METAJUIMYECKAsl, BOJOPOJAHAS) B COEIMHEHUSIX, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOrO BeIllecTBa (aTOMHAas, MOJIEKYJspHasi,
MOHHAs, METAJUIMYECKAs1), XapaKTep Cpebl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh yYMEHUI yCTaHaBJIUBATh PUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBy K ONPEAEIEHHOMY KiacCy/TpyIe
COEJIMHEHUH (ITPOCThIE BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCHJIbI, OCHOBAHHSI,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIN);

c(OpPMUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUONUYECKOTO 3aKoHa /.
W. MenpeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh 3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHUYECKUX 3jeMeHTOB 14 mnepuonos Ilepmonnueckoid CUCTEMBI
XuMHYecKux djaemeHtoB JI. M. MenneneeBa, HCHOIB3ys IMOHATHS «S-, P-, -
AIIEKTPOHHBIE opouTanmy, «QHEPreTHYECKUe YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMUYECKUX 3JEMEHTOB M UX COEIMHEHUU
1o nepuojaam u rpymmnam [lepuoanyeckon cucTeMbl XUMUYECKUX 31eMeHTOB [l. W.
Menpaeneena;

c(OpMUPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (ONHUCHIBATH)  OOIIME
XUMUYECKME CBOMCTBA HEOPraHWYECKUMX BEIIECTB Ppa3JIMYHBIX  KJIACCOB,
NOJATBEPKIATh CYIIECTBOBAHME T'€HETHMUYECKOW CBSI3M MEXIY HEOPraHWYeCKUMH
BEILECTBAMH C ITOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUIHUPOBATh XUMHUECKHE DPEAKIHH 10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTaBy pPEarupyrolluX BEIIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTEIEHEH OKUCIEHMS DJIEMEHTOB, OOPATHMOCTH
peaklny, y4aCTHUIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUU COCTABJISATh YPaBHEHHUS PpEaKUUN Ppa3IudHbIX
TUIIOB, TIOJIHBIE U COKpPAUIEHHbBIC YPABHEHUS pEeaklMii HOHHOTO OOMEHa, YUUThIBas
YCIJIOBUSL, IIPU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHLA;



c(hOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOJATBEPIKIAIOIINE
KAUECTBEHHBI COCTAB PA3JIMYHBIX HEOPIaHMYECKHX BEILECTB, PAacCIO3HABAThH
OTIBITHBIM MYTEM WMOHBI, TPUCYTCTBYIONINE B BOAHBIX PACTBOPAX HEOPTAHM YECKHUX
BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYUIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKUUI IMOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaKLUN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOU
peaKIMK OT Pa3INvHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHeltHero Bo3nenctsust (npuniun Jle [llatense);

c()OPMUPOBAHHOCTh YMEHUN XapaKTEpPHU30BaTh XUMUYECKHE MPOLECCHI,
JeXalllue B OCHOBE MPOMBILIIEHHOTO MOJYyYEHUsSI CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPECTABICHUNA 00 OOUIMX HAYYHBIX MNPUHIUIAX U
HKOJIOTHYECKUX MPOOIEeMax XUMHUUECKOTO MPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYMCIEHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0JIsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHHI ra3oB
IpU XUMHYECKUX PEAKIMIX, MAacChl BEIECTBA UM 00BEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYAaCTBYIOLIUMX B PEAKIMU
BEIIECTB, TEIJIOBOrO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COONIOJATh MIpaBUjia MOJIb30BAHUSI XUMHUECKON
MOCYJI0M 1 JabopaTOpHBIM O0OpYAOBaHHEM, a TakkKe IpaBuia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSMHU IO BBHITOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCT, YMEHHWH ITUTAHMPOBATh W BBHINOJHATH XUMUYCCKUN
HKCIIEPUMEHT (pa3ioXKEeHUE MEPOKCUAA BOJOPOJA B MPUCYTCTBUHU KaTalu3aTropa,
ONPEEICHHE CpeAbl PACTBOPOB BEIIECTB C IOMOIUBI YHHBEPCAJIBHOTO
WHIMKATOPA, BIUSHUE PA3THYHBIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIINH,
peakiMy HOHHOTO OOMEHA, KAaYeCTBEHHBbIE peaklMM Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PEUIEHUE AKCIEPUMEHTAIbHBIX 3a/ay IO
TeMaMm «Metambly u «HemeTtamib»y) B COOTBETCTBHM C NPABWIAMH TEXHUKHU
0€30macHOCTH TP OOpaIllEeHUH C BEIIECTBAMH U JaOOpPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3yJNbTaThl XUMHUYECKOTO JKCIepuMeHTa B (GOpMe 3alucH
YpaBHEHUN COOTBETCTBYIOUIUMX pEaKUUid U (POpMYIHpPOBATH BHIBOJIBI Ha OCHOBE
ITUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3HPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TIOAYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOU
KOMMYyHUKanuu, UHTepHET U IpyTux);



chOpMHPOBAHHOCT, ~ YMEHHMA  COOJIOATh  TIpaBWIa  AKOJOTHYECKHU
I€JI€CO00Pa3HOTO TOBEJEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IIEIISIX
COXpPaHEHHUSI CBOETO 3J0POBbSI M OKPYXAlOIIel MPUPOAHON Cpeabl, OCO3HABATh
OTAaCHOCTh BO3JICUCTBUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHAT, Ha mpuMepax CrmocoObl yMEHBIIECHUS W
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBHUS HA OPTaHU3M YEJIOBEKA;

JUIsl OOYYaroIMXCs C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMU 370POBBS: YMEHHE
NPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUIS  CIICTIBIX M CIIA0OBHIANIMX OOYYArOIIMXCS: YMEHHE WCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposBbie)
Ne ni/nn Konrpoabnsie IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHMS OPraHNYECKUX COEIUHEHUH A. 3
M. bytneposa
Hroro mo pazueny 3
Pasnen 2. YraeBonopoabt
2.1 [IpenenbHbIE yriIeBOAOPOIbI — AJTKAHbI 2
99 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepaboTka
Hroro no paszneny 13
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
CrnoxxHbie A(UPBI
3.3 VrneBoasl 3 1




Hroro no pazneny

Pasznea 4. A3oTcoaeprkaiye OpraHudecKkue coe{uHeHust

13

4.1 AMUHBI. AMUHOKUCIIOTHI. benku 3
Hroro no pazueny 3
Paspnen S. BeicokoMoieKy/IsipHbIE COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KosnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM undposbIie
Ne n/m P Konrpoabusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneepa
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEaKIIUn 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heopranmyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hemerannbl 9 1
53 CBsI3b HEOPTAHUYCCKUX U OPTAaHHYCCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHBbIE
Ne ara ngposbie
n/n Tema ypoka Bcero Koutpoapnbie  Tpakruieckue fI[Sy‘ICHPIH :)16[()1:1203aTenLHLIe
padoThI padoThI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, € 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHHs OpraHMYEeCKUX
2 coequHenunit A. M. byrneposa, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o kiaccuPpuKauu
3 opranuyeckux BemiectB. Homenknatypa 1
(cucTematuyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHNYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMUYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 DTWIEH U TPOMUJIEH — MPOCTEUIIINE 1
MIPEICTaBUTENH aJIKEHOB
3 [IpakTuyeckas padora Ne 1. «Ilomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Aunkaguensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLBL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKHH psAl. ATIETHIIEH —
MPOCTEHIINH PECTaBUTEIb AIKMHOB

11 Brruncienus no ypaBHEHHUIO XUMHUYECKOU
peakuuu

12 ApeHsl: 6eH301 U TOIyo. TOKCUYHOCTb
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoIHBIE HICTOYHUKH YIIJIEBOIOPOOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPOIHBIN ra3 U NOMyTHbIE HEPTIHBIE
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: TUIICHTIIUKOIb U
TIUIEPUH

19 @DeHoII: CTPOCHUE MOJIEKYIIBL, (PU3NYECKUE
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpnernpl: GopmManbaerus u
areTanbaerug. AeTon

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 ITpakTuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaSI H OJICMHOBAsA KHCJIOThI, KaK

23 MPEJICTABUTENH BBICIIUX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBopl: COCTaB, Kiaccudukanusi.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpykTo3a, caxaposa

08 Kpaxman u nemirono3a kak mpupoHbie
MOJIUMEPBI
Kontposnbnas paboTta mo pazaery

29 «Kucnopoacoaepxaiiue opraHudecKre
COCTUHEHUS)

30 AMMHBI: METHJIAMUH W aHUJIUH
AMUHOKHCTIOTHI KaK aMm(pOTepHbIC

31 OpPraHUYECKUE COCTUHEHUS, UX
Oouosnorudeckoe 3HadeHue. [lentumbt

32 benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIysi aTOMOB

[Tepuonnueckuii 3akoH u [leprnonnueckas
cHCTEeMa XMMHUYEeCKHUX dnemMeHToB /. 1.
MenjeneeBa, ux CBsI3b C COBPEMEHHOM
TEOpUEU CTPOEHHS aTOMOB

KoanuyecTBo 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTnyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymmaM v nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBAJICHTHOM CBS3H. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenennb okucieHus. Bentectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[lonsiTHE O NTUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10114 BellecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKuX coepnHeHuil. ['eneTnueckast
CBSI3b HEOPTAaHMYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[TpakTuyeckas pabora Ne 1. «Bausiaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PeaKIum»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEHN

Kontponbnas paboTta mo pazaery
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUU»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XUMHUYECKUX dnemMeHToB /. 1.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METaJIJI0B




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XHWMHYECKUE CBOMCTBA XpOMa, MEAH M MX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckast padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB M. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
AnnoTponusi HEeMEeTauIoB (Ha mpuMepe
KHCJIOpo/ia, cepbl, hocdopa u yriepoa)
XUMHUYECKHE CBOMCTBA raJION€HOB, CEPhI M X
COE€TMHEHUI

23

XuMudeckue cBoKcTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

XUMHUYEeCKUEe CBOMCTBA yIiiepo/ia, KPEMHHUS U
HUX COEIUHEHUN

25

[IprMmeHeHne BaXKHEUIINX HEMETAIIOB U UX
COeTUHEHUN

26

O000I1IIeHNE U CUCTEMATHU3AIINS 3HAHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

IIpakTnueckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTanmsl"»

08 KonTtponbHas pabora no remam «MeTtamib» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue u oprann4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xuMun B o0eciedeHUU SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
[IpencraBnenus o0 0OIUX HAYYHBIX

32 MPUHLIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAJIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumusa / I'abpuensu O.C., OctpoymoB N.I'., CnagxkoB C.A., AkuunoHepHOE
obmectBo «M3narensctBo «IIpocBemenne

* Xumusa, 11 xmacc/ Tabpuensa O.C., OctpoymoB W.I'., CmagxoB C.A.,
AxknmonepHoe obuiectBo «M3narensctBo «IIpocBenienue

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

INabpuensn O.C. Xumusa 10 xnacc: bazoBwiii yposenb / O.C. I'abpuensin
Hpoda 2014
Xumust 10 xnacc. [Ipodunbnsiil yposers O.C.I"'abpuaisn dpoda 2007 I"abpuensn
O.C. Xumus 11 knacc: bazoserit yposens / O.C. I'abpuensa dpoda 2013

KoHTponbHO-U3MEpUTEIIbHBIE MaTepHalIbl 10 KJIacc
MemkoBa YHUBepCAIbHBIN CIIPAaBOYHHK LIKOJIbHUKA 2016 r
BacunbeBa Xumus CnpaBoYHHK LIKOJIbHUKA

KombimoBa Xumms wu  Owojorms B Tabnumax U cxemax 2016 T
Epeiickas DddexTuBHBIE TEMOHCTPAIIMOHHBIE OMBITHI [0 XUMHUHU: TOTOBUMCSI K
EI'232015r

Hazaposa, JlaBpoBa KapTbl MHCTpyKIMH 1711 NMPAKTUYECKUX 3aHITHUU I10
xumuu 8-11 ki

Xumuss Meroauueckue pekomenmanuu s 8-11 kmaccoB CIIEKTP
O.C.I'abpuensu, I'.I'.JIpicoBa «Xumuss Merogudeckoe Imocodbme — Oa30BBIN
ypoBeHb» - M.: JIpoda 2006 rox.

O.C.I'abpuensn, MN.I'.OctpoymoB, «OOmas XuMHs B TecTaxX, 3ajayax,
yIpaKHEHUSX. 11 KJIacC» — M.: Hpoda, 2003 rof.
O.C.T'abpuensH, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KoHtponbHbie
U TPOBEpOYHBIE paboThl K yueOHuKy». — M.: Jlpoda, 2004 .

O.C.TI'abpuensH, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumusi 11 ximacc: HactonbHas



kaura gus yuuremsi».  Yacte 10— M. Jlpoda, 2003 rom.
O.C.I'abpuensin, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumusi 11 kmacc: HactonbhHas
KHUTa  Jois yudrenss». Yacte 2 — M. poda, 2003  rogm.
O.C.I'abpuensu, [1.B.Pemeros, N.I".OctpoymoBa «3agauu 1o XMMUU U CHOCOOBI
ux pemenus» - M.: «Jlpoda», 2004roxq.

B.I'. HenucoBa «Xumus 11 kmacc moypoyHbIE IUIaHBI TIO YYE€OHHUKY
O.C.I'abpuenstna,  I'.I".JIpicoBoii» - Bomrorpam»  Yuurens  2003ron.
M.A Ps6oBa, V.FO.HeBckas, P.B.JIunko «Tectel mo xummm 11 kmacc», - M.:
Oxk3ameH, 2006r.

O.C.I'abpuensin, U.I'.octpoymoB «XUMUYECKUI 3KCIIEPUMEHT B 1ikoJie 11

kiacey; - M.: Ipoda. — 2009 rog.

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbHbI
CETU UHTEPHET

I'abpuensn, O. C. Meroguyeckoe mnocodbue Xumua 10 kiace
https://drofa-
ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
'abpuenssn, O. C. Meroguueckoe tmocodbme Xumuss 11 kjacc
https://drofa-
ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea. pdf
I'abpuensn, O. C. Xumus 10-11 knacc. ba3oBwiii ypoBeHb. Metoauueckue
pPEKOMEH AN 51 pabouas IporpaMmma
https://drofa-
ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93chf4e6a33.pdf
INa6bpuensn, O. C. Xummus 10-11 xmacc. ba3oBelit ypoBeHb. MeTtoaudeckoe
rmocooue
https://drofa-
ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4f94d63.pdf

O.C.I'abpuensn, U.I'.OctpoymoB Xumwsi, Metonuueckoe nocooue 10 kmacc; -



M.: Hpoda, 2001 TOJI;
M.A.Ps6oB, P.B.JIunko, E.FO.HeBckas TecTtbl 1o XuMuH K YYEOHHKY
O.C.I'abpuensina u Tp.
«XuMHUSA 10 KJ1accy; - M.:«DK3ameH» 2006 TOJI;
O.C.T'abpuensu, A.B. SAmykoBa «Paboudas Tetpanp k yueOnuky O.C.I'abpuensna
u gap. «Xummus 10 xkmace» (0Oa3oBeli  ypoBenb); M.: Jlpoda 2012 rom;
Xumus XuMmudeckast Hayka u oOpasoBanue B Poccun http://www.chem.msu.su/rus
Xumust u Kuzup — XXI BEK http://www.hij.ru
lazera «Xumus» u caut g yuurens «f uay Ha ypOK XHMHN»
http://him.1september.ru

ChemNet: noprain byHIaMEHTAIBHOTO XUMHYECKOTO oOpazoBaHus
http://www.chemnet.ru

AJIXUMUK: caiT JLIO. Anuk6epoBoii http://www.alhimik.ru
OcHOBBI XHUMHUHU: O00pa30BaTEIbHBIA CAUT Ui IIKOJBHUKOB M CTYJIEHTOB
http://www.hemi.nsu.ru

Xumus B OTKpBITOM KOJUIEKE http://www.chemistry.ru
WebElements: OHJIAH-CIPAaBOYHUK XUMHAYECKIX DJIEMEHTOB

http://webelements.narod.ru

BupryanbHas XUMHYECKasT IIKOJIa http://maratakm.narod.ru
3aHMMaTelbHAas ~ XHMHSL: BCE 0 MeTalIax http://all-met.narod.ru
Mup XUMHH http://chem.km.ru
Kosmnekmus «EcTecTBEeHHOHAYYHBIC OKCIEPUMEHTHD»: XMMHS

http://experiment.edu.ru

XuMust 711 BCEX: WJUTFOCTPUPOBAHHBIE MaTepUalbl MO OOIIEeH, OpraHuYeCKON |
HEOPraHUYECKOM XUMUHU http://school-sector.relarn.ru/nsm/
OnekrpoHHass Oubnmoreka mo xumum U TexHukehttp://him.1september.ru
bank mnemarornueckoro omsiTa. MeTtoaudeckue pa3pabOTKH YpPOKOB XHMHH
COPOCOBCKHUX YUHUTEIIEH. http://www-windows-

1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html



Xumus: Kosutekuust MaTepuaiioB Uil YYWATENd XMMHUHU: TEMAaTUYECKHE IUIAHBI,
IIPOBEPOYHBIE paboTHl, MeJna-ypOoKH, MaTepHrabl OJINMITHAJ.

http://sysmanova.narod.ru






