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MNOSACHUTEJIBHASA 3AIIUCKA

[IporpamMa 1o XUMUHM Ha YPOBHE CpelHero ooimero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanumny, TpedOOBaHUI K pe3ybTaTaM OCBOCHHS
denepanbHOl 00pa30BaTENIbHON MPOTPaMMBl CPEAHEro OO0IIero o0pa3oBaHUS
(®OIT  COO), mpeacraBieHHblx B DeneparsbHOM  TOCYJApCTBEHHOM
oOpazoBarenbHOM cTangapre COO, c¢ yuérom KoHuenuuum mnpenoaBaHus
yaeOHOro mpenmera «XuMHUs» B 00pa3oBaTeIbHBIX OpraHusanusix Poccuiickoit
denepanyiy, peaM3yONIMX OCHOBHBIE OOpa3oBaTelbHbIE TMPOrPaMMBI, H
OCHOBHBIX mnoNoxeHu «Crtparerum pas3BuTug BocnuTaHus B Poccuiickon
Oenepauun Ha niepuoa a0 2025 roga» (Pacnopsbxkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOJAXOMOB K pa3pabOTKe MPOrpaMMmbl MO XMUMHUHU, K OMPEIEICHUIO
oOureit crparerud oOy4eHus, BOCIIUTAHUS U PA3BUTHS, O0yJarOIIUXCS CPeICTBAMU
yueOHoro npeamera «Xumus» aist 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIH
koHuenryainpHble nojgoxeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
COJIEpXaHHUsl, pPE3yJbTaTOB OOYy4YEHHs] U TpPEOOBAaHUW K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3zoBaHue, MOoJIy4aeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON OpraHU3aluu, SIBISETCS HEOThEMJIEMONW YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM OSTAalOM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
IEJIOCTHOM CHCTEME XHUMHUYECKOro oO0pa3oBaHUs. OTH IEHHOCTH KacarTCs
MO3HAHUS 3aKOHOB MPUPO/IBI, POPMUPOBAHKSI MUPOBO33PEHHUS U OOIIEH KYIbTYpHI
YEeJIOBeKa, a TakKe OJKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0O W TIPUPOMHOW cpene. Peammusyercs xumudyeckoe o00pa3oBaHUE
o0y4arIuXcs Ha YpPOBHE CpeAHEro obimero o0pa3oBaHUs CPEJICTBAMU Yy4EOHOTO
npeaMera «XUMUS», COJAEpKaHUE U MOCTPOEHUE KOTOPOTO OINPENICICHbl B
mporpaMMe Mo XHMHH C Y4ETOM cCHeUu(PUKH HAyKd XUMHHU, €€ 3HAUCHUS B
MO3HAHUM TPUPOJBI U B MaTepUAIbHOM XU3HU OOINECTBA, a TaKke C YYETOM
o0lMX IeJieil M MPUHIMUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI CpeHero odiiero oopazoBanus B Poccutickoit deneparum.

XUMHST KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAET O0COOYIO POJib B
COBPEMEHHOM IMBHJIM3AIMU, B CO3IAHUH HOBOW 0a3bl MaTepUallbHOW KYJIbTYPHL
Ona BHOCUT cBOM BKJIaJ B (OPMHUPOBAHUE PALMOHATIBLHOIO HAYYHOTO MBIILICHHUS,
B CO3JaHUE LIEJOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHPE KaK O €JUHCTBE
OpUPOABl U HYeNIoBEeKa, KOTopoe (popmMupyercs B XMMHUU Ha OCHOBE IMOHHUMAHUS
BEIIECTBEHHOT'O COCTaBa OKPYXKAIOIIEr0 MHUpPAa, OCO3HAHUS B3aWUMOCBS3U MEXIY
CTPOCHHUEM BEIECTB, UX CBOWCTBAMH M BO3MOXHBIMU 00J1ACTSIMU PUMEHEHU .



TecHO B3aMMOJIEUCTBYSI C APYTMMHM €CTECTBEHHBIMM HAyKaMH, XUMUS CTala
HEOTHEMJIEMOMN YaCThIO MUPOBOH KYJIbTYPhI, HEOOXOAUMBIM YCIOBHUEM YCIIECIIHOTO
Tpylla YW >KU3HU Kaxjaoro uieHa ooOmiectBa. CoBpeMeHHass XUMHUs Kak Hayka
co3ujiateNbHas, KaKk HayKa BBICOKMX TEXHOJOIMH HalpaBiI€HAa Ha pEUICHHE
r00a’dbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
AHEPTEeTUY ECKOM, MUIIEBON, FKOJIOTUYECKON 0€30MaCHOCTU U OXPaHbI 3[10POBBSI.

B coorBercTBUM ¢ OOHIIMMH TEISMH W TMPUHIMIAMU CPEIHETo OOIIero
oOpasoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
W3Yy4EHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcsi, HEOOXOAUMYI0 UM i1  BBIPpaOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEHNIHOIO BKJIOUYEHUA B JKU3Hb COLUYMa, MPOJOJDKEHUS
o0pa3oBaHus B pa3IMUHBIX 00JIACTAX, HE CBSI3AHHBIX HETOCPEICTBEHHO C XUMHUEH.

CocraBisiouuMu  npeamera  «XUMUsD  ABISIOTCS  0a30Bble  KYpPChl —
«Oprannueckas xumusi» U «OOmas W HeopraHu4yeckass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJI€pPKaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMa
3HAHUUM MO HEOPraHUYEeCKON XUMUU (C BKIIOUYECHHEM 3HAHUU W3 OOIIeld XUMHH) U
oprannyeckor xumMuu. OOpMUpPOBAHHE JAHHOW CUCTEMBI 3HAHUM MPU U3YUYCHUU
npeaMera o0ecrmedrMBaeT BO3MOMKHOCTh PAaCCMOTPEHHS BCETO MHOTO00paswus
BEIIIECTB HA OCHOBE OOIIUX MOHATHN, 3aKOHOB U TEOPHIN XUMUH.

CtpykTypa coaepxkanusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuueckas XuMus» copMupoBaHa B MporpaMme MO XUMHHM Ha OCHOBE
CUCTEMHOI'0 TOAX0Ja K M3y4YeHHI0 YydyeOHOro wmarepuaia U OO0yCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAaHUW  Ha  ONpPEACIIEHHBIX
TEOPETUYECKNX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOW XUMHHM BELIECTBA
paccMaTpUBAaKOTC Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCJMHEHMIN, a TakKe Ha YPOBHE CTEPEOXUMHUYECKUX U DIJIEKTPOHHBIX
NpeICTaBIeHU O CTpoeHuu BemecTB. CBeneHUss 00 H3ydaeMbIX B Kypce
BEIIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOKHBIX OMOJIOTHYECKH
aKTHUBHBIX COEJUWHEHUH. B Kypce OpraHmyeckod XHMMHUHU I[OJYy4aroT pa3BUTHE
copMHUpOBaHHBIE HA YPOBHE OCHOBHOI'0 OOIIEro o0pa3oBaHus MEepBOHAYAIbHBIC
MPEICTaBICHUS O XUMUYECKON CBSI3U, KIacCU(UKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIIUH.

[lon HOBBIM yrioM 3peHHsi B mOpeaMeTre «XuMus» 0a30BOTO YpOBHS
paccMaTpuBaeTcsi HM3y4EHHBI Ha YypOBHE OCHOBHOI'O o00mIero o0pa3oBaHus
TEOpPETHYECKUM MaTepuand M (HaKTOJOTHYECKUE CBEIEHUS O BEIIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD O0y4JarouuMcsl TPEAOCTABISETCS BO3MOXXHOCTh OCO3HATh 3HAUCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJ0JIOr MUECKUX IMO3ULIUMH,



rIy0)ke TIOHSTh HCTOPUYECKOE W3MEHEeHHe (QYHKIMK 3TOro 3akoHa — OT
obo0maroiet 10 0ObSICHSIOMENH U IPOrHO3UPYIOIIEH.

Enunas cucteMa 3HaHUM O BaKHEHIIMX BEILECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX M MNPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEAKUUSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX NpPOTEKaHusd nomnojHsercas B kKypcax 10 um 11 kmaccos
AJIEMEHTaMH COAEPKaHUsl, UMEIOUIUMU KYJIbTYPOJOTHYECKUNH U MPUKIIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBS3U XUMHUH C
IPYTMMH HAayKaMH, PACKPBIBAIOT €€ pOJjb B MO3HABATEJIBHOW M MPAKTUYECKOU
JESTETbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHIO YBaXKEHHUS K MPOIECCY
TBOPYECTBA B O0JACTU TEOPUU U MPAKTUYECKUX MPHUIOKECHUN XUMHUH, TOMOTAIOT
BBIYCKHUKY OPUEHTHUPOBAThCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XUMHEHW, KPUTUYECKHU OCMBICIMBATh HHPOPMALUIO U
OpUMEHATh €€ JJIsl TOMOJHEHUS] 3HAHWM, pEIICHUS WHTEIJIEKTYalbHbIX U
AKCIIEpPUMEHTAIBHBIX UCCIENOBATENbCKUX 3a/1ad. B 1enoM comepxkanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS  W3Y4YEHHs]  OpPUEHTHUPOBAHO  Ha
dbopmupoBaHue y oOydYarolNXCsi MUPOBO33PEHUECKOH OCHOBBI ISl MTOHUMAaHUS
bunocopcknx uael, TakKMX Kak: MaTEepHAIbHOE €IWHCTBO HEOPraHWYECKOro H
OpPraHUYeCKOr0 MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HUX COCTaBOM U
CTPOCHUEM, IIO3HABAEMOCTh NPUPOAHBIX SBJICHUH MyTEM OSKCIEPUMEHTa U
pelieHuss MNPOTHUBOPEYMM MEXKIY HOBBIMHM (aKTaMUd UM  TEOPETUYECKUMU
MPEeANOChIIKAMHU, OCO3HAHUE POJU XUMHH B PELICHUH SKOJIOTMYECKUX MPOOJeM, a
TaK)Ke MpodseM COEPEKEHUSI IHEPIEeTUUECKUX PECYPCOB, ChIPhs, CO3aHUSI HOBBIX
TEXHOJIOTHM U MaTE€pUajoB.

B miaHe pemienuss 3agad  BOCHUTAHUS, pa3BUTHS U COLUUATM3ALUU
o0ydJarolmuxcs NPUHATHIE MPOrpaMMON IO XHMHUHU MOAXOAbl K OIPEIETIECHUIO
COJICpXaHUSI W TOCTPOEHUS TMpeaMeTa MpeaycMarpuBaroT (GopMUpPOBaHHE
YHUBEPCANbHBIX y4EOHBIX JCHCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BUJIOB JEATEILHOCTU: peEIIeHUus TmpolJsieM, TMOUCKa, aHalu3a U
00paboTku uHGOpPMAIUKA, HEOOXOAUMBIX JIJII MPUOOPETEHHUS OMBITA MPAKTUYECKOM
U UCCIEA0BATEIbCKON JIESITEIbHOCTH, 3aHUMAIONIEH BaXKHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke npenonaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs, TaK M Ha YPOBHE CPEIHETr0 001Iero o0pa3oBaHus, IPU OMpPEACICHUH
COJIEPXKATEILHOW XapaKTePUCTUKHU el H3y4YeHUs TpeaMeTa HalpaBICHUEM
MEPBOCTEIICHHONW 3HAYUMOCTH TPAAUIMOHHO TPHU3HAETCS (POPMUpPOBAHUE OCHOB
XUMUYECKOW HAayKH KakK O0JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIIbHOCTU YEJIOBEKA M KaK OAHOrO0 M3 KOMIIOHEHTOB MHUPOBOWM KyibTyphl. C
METOJIMYECKOM TOYKM 3PEHUSA TAKOW MOAXOJ K ONPEACICHUIO LEJIEH N3y4eHUs
MpEAMETA SIBJIIETCS BIIOJHE OMPABIAHHBIM.



CorjacHO JAaHHOW TOYKE 3PEHMs TJIABHBIMHU LIEJISIMH HM3YYEHHs TpeaMera
«Xumus» Ha 6azoBom ypoBHe (10 —11 ki1.) siBnsiFOTCA:

e (dopmMHpOBaHHME CHUCTEMbl XHMHYECKHMX 3HAHUW Kak  BaXHeumen
COCTABJIAIOIIEH €CTECTBEHHO-HAYYHOW KApPTHUHBI MUPA, B OCHOBE KOTOPOM
JeXaT KIIIOUYEBbIE MOHATHS, (yHIAMEHTAJbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOEHHE fA3bIKAa HAYKH, YCBOCHHWE W TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNH T MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHHE C UCTOpUen
WX Pa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHHE U Pa3BUTUE NMPEACTABICHUN O Hay4HBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEeaKIHid, HEOOXOMUMBIX Ui MPUOOpETEHUS
YMEHUM OpPHUEHTHUPOBATHCSI B MHUPE BEIIECTB M XUMHYECKUX SIBJICHMUIA,
UMEIOIIUX MECTO B IPUPO/IC, B TPAKTUYECKON 1 TTOBCETHEBHOMN KU3HH,

e pa3BHUTHE YMEHHUU U CIIOCOOOB ESATEILHOCTH, CBA3AaHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XUMHUYECKOr0 OSKCIEPUMEHTa, COOJIOACHUEM  IpaBUil
6e30macHoOro ooparieHus ¢ BeleCTBAMH.

Hapsiny ¢ 3TuM, coaepkarenbHas XapaKTepUCTUKA LIeJIed U 3a/1a4d U3ydeHUs
npeaMeTa B mporpaMme o XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU NPUOPUTETAMH B CUCTEME CpeAHero odmero odpazoBanHus. CeromHs B
NpenojlaBaHud  XUMUUM B OoOJbIIed  cTemeHu  OTHAETCs  MPEANOYTEHHE
MPAKTUYECKON KOMIIOHEHTE COJepX aHUs OOy4eHHs, OpPUEHTHUPOBAHHON Ha
MOJITOTOBKY BBIMTYCKHHKA 00111€00pa30BaTeIbHON OpraHu3alliy, BJIaJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKIIMOHAJIBLHONH TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSIMU aKTUBHOTO TMOJYYCHHUS 3HAHUM U MPUMEHEHHS UX B PEATbHOU KU3HU
JUIS pelIeHHs] MPAKTUYECKUX 3a/1au.

B cBA3u ¢ 3TUM mnpu HU3YYEHUU MOpeaMeTa «XUMHS» JOMUHHUPYIOIIEe
3HaYEHHE MPUOOPETAIOT TaKKE LIEJIU U 3a/1a4l, KaK:

amanTausi o0y4aromuxcs K YCIOBUSIM JUHAMHYHO PAa3BHBAIOIIETOCS MUPA,
dbopMHUpoBaHUE  HMHTEJUIEKTyaJlbHO  Pa3BUTOM  JTUYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEIbHOMY MPUHATHIO TPAMOTHBIX
pelIeHnii B KOHKPETHBIX )KU3HEHHBIX CUTYalUAX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopmupoBanue y 0OydarOmMXcs KJIIOYEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIICTCHIMI), HMMEIONMX YHUBEPCAIbHOEC 3HAYCHHE Il Pa3IMYHBIX BHUJIOB
JeSITEIbHOCTU: pelIeHusl MpobsieM, MOUCKa, aHalu3a U o0paboTku MHOOpMaIH,
HEOOXOAUMBIX [JIsi MPUOOPETEHUs ONbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE€ MECTO B I[IO3HAHUM XHMHUH, a TaKXke [Js OUEHKH C MO3ULHH
HKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKHUX
MIPOLIECCOB HA OPraHU3M YEJIOBEKA U MPUPOAHYIO CPENLY;



pa3BUTHE IMO3HABATEIILHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN 00yJaromuXCsi: CIOCOOHOCTH CaMOCTOSITEIbHO TPUOOPETATh HOBBIC
3HAHUS 110 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOJIH30BATh
COBpeMEeHHbIe UH(OPMAIMOHHBIE TEXHOJOTUU I MOMCKA U aHAIM3a y4eOHOU U
HaY4YHO-TIONMYJISIPHON MHGOPMAIIUY XUMHUECKOTO COACPKAHUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCSI ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIICHUS, HAOTF0AaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIe 0COOCHHO
HEOOXOAUMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHUM M IMPOBEACHUU XUMUYECKOTO
IKCIICPUMEHTA,;

BOCIIUTAHUE y OOy4dammmxcs yOeXKIEHHOCTM B T'YMaHUCTHYECKOU
HAMpaBJIEHHOCTU XUMHUHU, €€ BaXXHOM pOJM B pelIeHUHM IOOaIbHBIX MPOOJIEeM
palMoOHaIbHOIO MPUPOAONOIB30BAHUS, TTOMOJIHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsI MPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOro
OTHOLIEHUS K TPHUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETEHUsS OMbITa
WCTIOJIb30BaHUS TIOTYYEHHBIX 3HAHUW ISl TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIUX, CBI3aHHBIX C XUMHUYECKUMHU SBIICHUSIMU.

B yueOHOM 1IaHe cpeaHero o0miero o0pa3oBaHUA NPEIAMET «XUMUS
0a30BOT0 YPOBHS BXOAHUT B COCTaB MPEIMETHOU 001acTh «ECTeCTBEeHHO-HAyYHbBIC
MIPEAMETHI.

OO11ee 4MCiIo YacoB, OTBEAEHHBIX JIJI1 U3YYEHUsI XUMHUH, Ha 0a30BOM YPOBHE
cpeaHero obmero o0pa3oBanus, coctaBisgeT 68 dacos: B 10 kmacce — 34 gaca (1
yac B Hememo), B 11 xkmacce — 34 wyaca (1 wac B Hemenw).



COJEPKAHUE OBYUEHUSA
10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKONH XUM MM

[TpenMer opraHn4eckoil XUMUHU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUYCHHE B
MOJIYUCHUH HOBBIX BEIECTB U MaTepuanoB. Teopus CTPOCHHUS OpPraHUYECKHX
coenquHeHuit A. M. byTiepoBa, e€ ocHOBHbIE ToNIOKeHUs. CTPYKTypHBbIE (DOPMYJIbI
opraHnueckux BemecTtB. [‘oMmonorusi, wu3zomepus. XuUMHUYECKas CBsSI3b B
OpPraHUYECKUX COEAMHEHUSX — OIMHAPHBIE U KPATHbIE CBA3H.

[IpencraBnenue o kiaccuukanuum opraHudeckux BemecTB. HomeHkmarypa
OPraHMYECKUX COEAUHEHUN (CUCTeMaTHuYecKas) U TpHUBHAIbHBIE Ha3BaHUSA
BOXHENIINX MPEACTABUTENEH KIaCCOB OPraHNYECKUX BEIECTB.

OKCIIEpUMEHTAIbHBIE METO/ABl M3YyYEHHs BEIIECTB M UX IPEBPAICHUI:
O3HAaKOMJIEHHE ¢ o00pa3lamMu OpraHMYeCKHUX BEIIECTB M MaTepuHaJlaMM Ha HX
OCHOBE, MOJEJIMPOBAHUE MOJIEKYJI OpPraHMYECKHX BEIIECTB, HAOIIOJEHHE U
OIMCAaHNE JAEMOHCTPALMOHHBIX OIBITOB M0 IPEBPALIEHUIO OPraHNYECKUX BEILECTB
IIpY HarpeBaHuu (TJIaBJICHUE, OOYTJIMBAHUE U TOPCHHE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUH psaja. MeraH U 3TaH —
IPOCTEHIINE MPEACTABUTEIN AJKAHOB: (PU3NYECKHE W XHMMHUYECKHE CBOMICTBA
(peakuuu 3aMelleHHsT W TOPEHMsI), HAXOXKICHUE B IpPUPOJE, MOJIyYEHUE MU
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psll. DTWIEH U IPONUJIEH —
IpoCcTeHIlne MPEeACTaBUTENN aJKEHOB: (QU3MUECKHME U XHUMHUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHMS, TaJOTCHUPOBAHUS, THApPATALMU, OKUCIEHUS U
MOJIMMEPHU3aLIMH ), IOJIyYeHHUE U TPUMEHEHUE.

Anxamuensl: Oyranuen-1,3 u MerunOyramueH-1,3: crpoeHue, BakHeWIue
XMMHUYECKHE CBOMCTBA (peakuus nonumMmepusanuu). [lomyueHne CUHTETHUECKOTO
KaydyKa 1 pe3HHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTHYECKUH psij. ALIETHIIEH
— MPOCTEUIIUHA MNPENCTABUTENb AJIKHUHOB: COCTaB, CTPOCHHE, (U3MYECKUE WU
XHUMHUYECKHE CBOWCTBA (peakUMU T'MAPUPOBAHUS, TAJIOT€HUPOBAHUS, THpaTallH,
TOpeHHs), MOJIyYyeHUue U MPUMEHEHHE.

Apensl. bensoin: coctaB, crpoenue, (Gu3MUecKue U XMMHUYECKHE CBOWCTBA
(peakuuu raJoreHMpoOBaHUsS U HUTPOBAHMS), TOJyUYeHUE U NpUMeHeHue. Tonyon:
cocmag, cmpoeHue, usuveckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUA), NOAYyYeHue u npumenerue. TOKCHYHOCTD



apeHoB. ['eHeTHuecKas CBA3b MEXIY YIVICBOJOPOAAMH, TPHUHAIISKAIIUMUA K
Pa3IMYHBIM KJIACCAM.

[IpupoaHble HMCTOYHUKHU YTJIEBOAOPOAOB. [IpuponHbIi Ta3 W MOMYTHBIC
HedTsupie ra3pl. Hedth u e€ mpoucxoxkaenue. Crocodwl nepepaboTku HeTH:
MEpPEroHKa, KPEeKUHT (TEPMUYECKHUM, KaTaliuThudeckuii), mnuposu3. [IpomaykTsl
nepepaboTku HePTH, UX MPUMEHEHHE B MPOMBIILICHHOCTU U B ObITYy. KaMeHHHBI
YTOJIb U IPOYKTHI €0 TIepepadboTKH.

DKCIEpUMEHTAIbHBIE METOAbl HW3YyYCHUsI BEIIECTB M HUX IPEBPAIICHHI:
O3HaKOMJIeHHE C oOpasllaMM TIJIacTMacC, KaydyKOB M DPE3UHBI, KOJUICKLIHH
«Hebte» u  «Yromb», MOJEIMpOBaHUE  MOJEKYJI  YIJIEBOJIOPOJIOB H
raJIOr€HOMPOU3BOIHBIX, TIPOBEICHIUE NPAKTUYECKON PabOThI: MOJydeHUE STUJICHA

Y U3Y4YEHUE €Tr0 CBOMCTB.

Pacuérnbie 3anaymn.

Bbluucienuss 1o ypaBHEHHUIO XMMHYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIlleCTBA WJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOJYKTOB PEAKIIUH).

Kucnoponconep:xamue opranudeckKue coeJMHEeHUA

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TaHOI: CTPOEHHUE,
bu3nueckne W XUMHUYECKHE CBOMCTBa (peakmuu C AaKTUBHBIMH METaJUIaMH,
raJlIoreHOBOIOPOJaMHu, TOpEeHue), MpuMeHeHue. BomopoaHbie CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MeTaHoIa U 3TaHOJIa Ha OpPraHu3M YeJIOBeKa.

MHOroatoMHble  CHUPTHIL. DTUIEHIVIMKOIbL W T[JULEPUH: CTPOEHUE,
duznueckue W XUMHUYECKHE CBOMCTBa (B3aUMOIEHCTBHE CO IIECJIOYHBIMU
MeTajlJlaMi, KaueCTBEHHAas peaklHsi Ha MHOroaroMHble cnupThl). JlelicTBue Ha
opraHusMm uesoBeka. [I[puMeHenue riunepruHa u STUICHTIIUKOIS.

deHos: CTPOCHHE MOJCKYIbl, (U3HMYECKUE W XUMHUYECKHE CBOWMCTBA.
Toxcuunocts enona. [Ipumenenue denona.

Anpaeruasl U Kemowuwvl. DopmanbAeruja, aneTalbJIeTu]l:  CTPOCHHE,
dbu3nueckne U XMUMHUYECKUE CBOMCTBA (pEaKIMU OKUCICHUS U BOCCTAHOBIICHMS,
KaueCTBEHHBIE PEAKIINH), MOJYYCHUE U TPUMEHECHHUE.

OAHOOCHOBHBIE MpeNeNibHbIe KapOOHOBBIE KHUCJIOTHL. MypaBbUHAs U
YKCYCHasl KUCIIOTBI: CTpoeHHe, PU3NYECKUe U XUMHUYECKHE CBOICTBA (CBOMCTBA,
oOuue JJsl Kjiacca KUCIOT, peakius dTepruuKanuu), MoaydeHrue U IprUMeHEHHe.
CreapuHOBasi U OJICMHOBAs KHCJIOTHI KaK MPEJACTAaBUTENIM BBICHIUX KapOOHOBBIX
KHCJIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE JICHCTBUE.

Cnoxnbie >(QUpBl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. [umaponus
cioxHbIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.



VYrneBoasl:  cocTtaB, kiaccuukamus  yrieBogoB  (MOHO-, JU- U
noJyiucaxapujibl). ['moko3a — npocTeliuii MOHOCaxapul: 0COOEHHOCTU CTPOEHUS
MOJICKYJIBI, (U3UYECKHUE W XUMHYECKHE CBOWCTBA (B3aUMOJCUCTBUE C
rugpokcugom meau(ll), okuciaeHne aMMHadyHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE TIIOKO3bl), HAXOXJICHHE B MPUPOJE, MPUMEHEHHUE,
ounonornueckas poib. orocunre3. DpykTo3a Kak U30Mep IIOKO3bI.

Kpaxman u nemmono3a kKak npupoAHbie monuMepbl. CTpoeHne Kpaxmana u
HeUToI03bl.  DU3MYecKUe W XUMHUYECKHE CBOMCTBa Kpaxmana (THAPOIU3,
KaueCTBEHHAsl PEAKIUs C UOIOM).

DKCIEpUMEHTAIbHBIE METOAbl HW3YyYEHUsI BEIIECTB M HUX MPEBPAIICHHI:
MpoBeACHUE, HAOIIOJEHWE W OMHCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAUE€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHHE STaHOJa
okcugoMm wmeau(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJACUCTBUE TJIMIIEPUHA C
ruapokcuaom meau(ll)), anpaerugoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeOpa(l) u ruapoxkcugom wmeau(ll), B3aumonelicTBue Kpaxmana C HOJIOM),
MPOBEACHUE MPAKTUUECKON paboThl: CBOMCTBA PACTBOPA YKCYCHOM KU CIIOTHI.

PacuérHbie 3amaun.

BbrunciieHns 1O ypaBHEHHI0O XHUMHUYECKOM peaknuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTA PEAKIIMU MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB WM MPOJYKTOB PEAKIIUN).

A3oTcoaepxKaliue opraHndeckue CoeJMHEHHUs.

AMMHOKHUCIIOTHI Kak aM(oTepHble opraHuyeckue coeanHeHus. duzndeckue
U XUMUYECKHE CBOMCTBA aMHMHOKHUCIJOT (Ha MpUMepe TIIMLHMHA). buojoruueckoe
3HaYE€HHE aMUHOKUCIOT. [lenTuapl.

benku Kak MNpUpOAHBIE BBICOKOMOJEKYJSIpHbIE coequHeHus. llepBuunas,
BTOpUYHAsT M TPETHYHAs CTPYKTypa OeikoB. XHMMHUYECKHE CBOWCTBA OEJKOB:
TUAPOJIN3, AeHATYpaIusl, KaueCTBEHHbBIC PEaKIINK Ha OCJIKH.

DKCIEepUMEHTAIbHBIE METOABl HW3YyYCHUsI BEIIECTB M HUX IPEBPAIICHHI:
HaOJII0/ICHHUE W OMHUCaHUEe JEMOHCTPAIMOHHBIX OIBITOB: JEHATYpalUs OCJNKOB MPH
HarpeBaHUMU, IBETHBIC PEAKIIUU OEIIKOB.

BoicokomoJieKyIsipHbIE COeIMHEHUS

OCHOBHbIE TIOHSITUS XUMHHU BBICOKOMOJEKYJSPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3ALNK, CPEAHSS MOJIEKYIIsIpHast
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSAPHBIX COCIUHEHUN —
MOJIMMEPHU3ALIUS U TTOJIMKOHIEH CalHsl.

DKCIEPUMEHTAIbHBIE METOAbl HW3YyYCHUsI BEIIECTB M HUX IPEBPAIICHHI:
O3HaKOMJICHHE C 00pa3laMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexxnpeaMeTHbIE CBA3H.



Peanuzarust MeXIpeAMETHBIX CBSI3CH MPU U3YUEHUN OPraHUYECKON XUMUH B
10 krmacce OCYIIECTBISIETCS uepe3 HUCHOJIb30BaHME Kak OOIIUX €CTEeCTBEHHO-
HAYYHBIX TOHSATHH, TaK U TOHSITUHU, SBISIOMIMXCS CHUCTEMHBIMH IS OTJEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MMOHATHS: SIBIICHUE, HAYYHBIN (DakT, Tumoresa,
3aKOH, TEOpHUsl, aHaJIU3, CHUHTE3, KiaccUu(UKaius, NepuoAUUYHOCTb, HAOIIOACHUE,
HU3MEpPEHHE, YKCIIEPUMEHT, MOJICIMPOBAHUE.

®duszuka: Marepus, ODHEpPrus, Macca, aroM, DOJIEKTPOH, MOJEKyIa,
HPHEPreTUYEeCKUil ypOBEHb, BEIECTBO, TeI0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUECKUE BEJIMUYUHBI U €IUHUIIBI UX U3MEPEHHUSI.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,
dboTocuHTE3, OMOJIOrMYECKH aKTHUBHbIC BellecTBa (OENKHU, YTIIEBOJbI, >KUPHI,
dbepMeHTHI).

['eorpadus: MuHepalbl, TOPHbIE TOPObI, MOJIE3HbIE UCKONAeMble, TOILIUBO,
pECYpCBHIL.

TexHoJIOTHs: MHIIEBbIE MPOAYKTH, OCHOBBI palMOHAIBLHOTO MHUTAHMUS,
MOIOIINE CPECTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpenapaThl, MaTepUabl U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XUMMH

XUMUYECKUNA dJieMeHT. AToM. Sapo aroma, H30TOMNbL. DJEKTPOHHAA
000JI0YKa. DHEPreTHYeCKUe YpOBHHU, MOJYPOBHH. ATOMHBIC opOUTanu, S-, pP-, d-
aneMeHThl. OCOOEHHOCTH paclpeeleHus] dJIEKTPOHOB MO OpOUTaIsiM B aTomax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHASI KOHPUTypalus aTOMOB.

[lepnonnueckuii 3akoH U llepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsA3b NEPUOANYECKOTO 3aKOHA U llepmoandeckoil cUCTEMBI
xuMu4deckux 3iemMeHToB JI. 1. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUA
aTOMOB. 3aKOHOMEpPHOCTM H3MEHEHHMS CBOWCTB XHMMYECKHX DJJIEMEHTOB U
o0pa3yeMbIX HWMH MPOCTBIX M CJIOXKHBIX BEIIECTB IO TpydnaM U MNepUuojaaM.
3Ha4YeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemecTBa. XUMHYECKass CBS3b. BUIBI XUMHUYECKOM CBSI3U
(koBaJIeHTHAsl HEMOJSIpHAS M TOJIApHAs, MOHHAs, MeTajiMueckas). MeXxaHu3mbl
o0pa30oBaHUsl KOBAJIEHTHOM XUMHUYECKOM CBs3M (OOMEHHBIA U JIOHOPHO-
aKklenTopHbii). BomoponHas cBsi3b. BaleHTHOCTb. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHusi. IOHbI: KATUOHBI U aHUOHBL.



BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIIbI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOICTBA BENIECTB OT TUIIA KPUCTAIUINYECKON PELIETKH.

[TonsaTne o AgucnepcHbIXx cucremax. VICTMHHBIE M KOJUIOMIHBIE PacTBOPHI.
MaccoBas 10J1 BelecTBa B paCTBOPE.

Knaccudukarnus HEOpPraHUYECKHUX COEMHEHUM. Howmenknarypa
HEOPraHWYECKMX BelecTB. ['eHernueckas CBsA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIMUX K PA3JIMYHBIM KJIACCaM.

Xumuueckast — peakuus. Knaccudukanuss  XMMUYECKUX — peaklWil B
HEOPraHUYECKON M OPraHMYeCcKOM XUMHM. 3aKOH COXpPaHEHHS MAacChl BELIECTB,
3aKOH COXPaHEHMS U MPEBPALLCHUS SHEPTUU TP XUMHUUECKUX PEAKIMIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3au4HbIX (akTopoB. OOpaTuMble
peakuuu. XUMHUYECKOE paBHOBecHEe. DakTOphl, BIMUSIONIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponuTrdeckas auccoranusi. CuibHbIE U c1adbie 3JeKTpoauThl. Cpena
BOJIHBIX paCTBOPOB BEIECTB: KUCJIIasl, HEUTpaJbHAas, EJI0YHAs.

OKHUCIUTEIbHO-BOCCTAHOBUTEJIHHBIE PEAKITUU.

DKCIEPUMEHTAIbHBIE METOJbl HM3yYEHHS BEIIECTB U WX MPEeBpaAICHUM:
nemoHcTparus tabmmn «llepuonnueckas cucrema XxumMuueckux snementos J[. U.
MenneneeBa», M3ydeHUE MOJENEH KPHUCTAUIMUYECKUX PEHIETOK, HAOII0JeHHUE U
OINKCaHUE IEMOHCTPALIMOHHBIX U TAOOPAaTOPHBIX OMBITOB (Pa3oKeHUE MEPOKCUAA
BOZOPOJIA B MPUCYTCTBUM KaTAJIN3aTOPA, ONPEAECICHUE CPEbl pACTBOPOB BEILIECTB
C TIOMOIIBID YHHUBEPCAIBHOTO MHAMKATOpa, pEaKIMd HOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUYECKON paboThl «BiausHue pa3auyHbIX PaKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIUN.

Pacuérnnle 3agaun.

PacuéTel 1O ypaBHEHMSIM XHMHYECKHUX pEaKkluid, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUYETHI, PACUYETHI C MCIIOJb30BAHHEM TOHATHS «MacCcOBast
JOJIS1 BELIECTBAY.

Heopranuveckass XuMus

Hemeramnsl. Ilonoxkenue HemetaiuioB B llepuoguueckor  cucreme
xuMudeckux sjaeMeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHUSI aTOMOB.
duznueckue CBONCTBA HEMETAIOB. AJUIOTPONHS HEMETajsIloB (Ha mpumepe
KHCJIOpOJIa, cephl, hochopa u yrieposaa).

XUMHUYECKHE CBOWCTBA BAKHEHIIUX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yriepoga W KpPeMHHMs) W HMX  COeIMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOAEPIKAIINX KUCTIOT, BOJIOPOJIHBIX COSTMHEHU).

[IpruMeHeHne BaXKHEUIIMX HEMETAJIOB U UX COCIUHEHUM.



Merannel. [lonoxkenne meraiuioB B llepuogndeckonl cucteMe XUMHYECKUX
anemeHToB J[. . MenneneeBa. OcOOEHHOCTH CTPOCHHMS JIEKTPOHHBIX 000JI0YEK
atoMoB MeTauioB. OOmue usnueckue cBorcTBa MeTauioB. CIIaBbl METaJJIOB.
DIIEKTPOXUMUYECKUM psi/i HAIPSIKEHUN METAJIJIOB.

XWMHUYECKHE CBOMCTBA BaKHEWINIMX METAUIOB (HATpHWH, Kadui, KaJbIIHi,
MarHui, aJlOMUHUHN, IIUHK, XPOM, JKEJI€30, MEb) U UX COCIUHEHUI.

OO6mme crocoObl MOMydeHUs MeTaioB. l[IpuMeHeHrne MeTauioB B OBITY H
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB U WX MPEBPALCHUI:
M3y4eHUE KOJUIEKIMU «MeTamibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, pELICHUE
AKCIIEPUMEHTAIBHBIX 3a/lad, HAOJIOJCHUE W OMNHCAHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJIEMCTBUE THUAPOKCHIA ATIOMUHUSL C PACTBOpaMu
KHUCJIOT U IIeJI04Yel, KaueCTBEHHbIE PEaKIIMU Ha KAaTHOHBI METAJIJIOB).

Pacuérnbie 3anaum.

Pacuétel Macchl BemiecTBa MM 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIllECTBA, Macce WIU O0BEMY OJHOrO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuérel Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIA OJTHO
13 BEILECTB UMEET IIPUMECH.

XHUMHUS U )KU3Hb

Ponp xumum B 0OecCledeHUH SKOJOTHYECKOM, IHEPTreTUUYECKOW M THIIECBOM
0e30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHsATHE O Hay4yHBIX MeTOoAaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUM.

[IpeactaBienus o0 OOMIMX HAay4YHbIX MPUHLMNAX [IPOMBIIIEHHOTO
MOJIy4ECHUS BAXKHEUIINX BEIIECTB.

YenoBek B MHpE BEIIECTB M MATEPHAJIOB: BAXHEWIIME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKLIHOHHBIC MaT€pUasibl, KpPACKH, CTEKJIO, KepaMuKa,
MaTepUuallbl JJIs1 BJIEKTPOHUKH, HAHOMAaTepHasbl, OPTaHUYECKUE U MHUHEPAIbHBIE
yI00peHus.

XUMHS M 3I0pOBbE YEJIOBEKA: IPABMJIA HCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 6€30MaCHOTO MCIOJIb30BAHUSI MIPENapaToB OBITOBOM XUMUH
B IOBCEHEBHOU KU3HU.

MexxnpeaMeTHbIE CBA3H.

Peanmuzamnusi  MeXNpeIMETHBIX  CBs3ed MpU  HU3ydYeHHH  OOwEel
HeopraHmueckoi xumuu B 11 kiacce oCyIIeCTBISIETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIIUX ECTEeCTBCHHO-HAYYHBIX TOHATHM, TaK W TIOHATHUH, SBISIOMIUXCS
CUCTEMHBIMH JIJISI OTJEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmMe ecTeCTBEeHHO-HAay4YHbIE TMOHATHUS: HaydHbId (PakT, rumores3a, 3aKoH,
Teopusi, aHalu3, CHUHTE3, Kiaccuukamus, MNEepUOJAUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



®dwusuka: MaTepus, SHEPrus, Macca, aToM, JJICKTPOH, MPOTOH, HEHTPOH, MOH,
M30TOII, PaJIMO0AaKTUBHOCTh, MOJICKYJIa, SHEPTeTUYECKUI YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOEe COCTOSHUEC BEIICCTBA, (DU3UYCCKUE BEIMYUHBI U CAMHUIBI MX
HU3MEPCHHS, CKOPOCTb.

buonorus: kieTka, opraHusM, OJKocHCTeMa, Owuocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, OOMEH BEII[ECTB B OpraHU3MeE.

['eorpadust: MUHEpAIBI, TOPHBIC MMOPOJIbI, TOJIC3HBIC HCKOMMaeMbIe, TOILIMBO,
PECYpPCBHI.

TexHOMOrus: XUMHUUYECKasT MPOMBINIICHHOCTh, METALIYPIHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTePUATIOB, CEJIbCKOXO3IMCTBEHHOE MPOM3BOACTBO, IHUIIEBAs
MPOMBIIIIICHHOCTh,  (hapMarieBTU4YecKasi  MPOMBIIUICHHOCTb,  IPOU3BOACTBO
KOCMETHUECKHUX IIPeImapaToB, IPOM3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHaJIOB,
AJICKTPOHHAS ITPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATHI OCBOEHUA I[TPOI'PAMMEBI 110 XUMNWA
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
OOyJalIMMHC TIpOrpaMM CpeIHero oomero obpa3oBaHus (JIMYHOCTHBIM,
METampeAMETHbIM U MNpeAMETHbIM). HaydHO-MeTOmM4YecKoil OCHOBOWM I
pa3paboTKU TJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUSI MPOTpaMM CPEIHEro OOIIero
00pa30BaHUs SABIACTCS CUCTEMHO-/IESITEILHOCTHBIN OAXO/I.

B CcOOTBETCTBUM C CHCTEMHO-AEATEIBbHOCTHBIM IIOJXOJOM B CTPYKTYpeE
JUYHOCTHBIX PEe3yJbTAaTOB OCBOCHMS MpeameTa «XUMHS» Ha YPOBHE CPEIHETO
o0111ero 06 pa3oBaHusI BBIJEICHBI CIEIYIOIINE COCTABIISIONINE:

OCO3HAHHE OOYYAIOIIMMHUCSI POCCUUCKOW TPaKTAHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH M CAMOOTIPEICIICHUO;

HaJIMYMEe MOTUBAIIMH K 00yUYCHHIO;

1[eJICHANIPaBICHHOE Pa3BUTHE BHYTPCHHUX YOCKICHHUN JTUYHOCTH HAa OCHOBE
KITIOYEBBIX IIEGHHOCTEN U UCTOPUUYECKUX TPATUIIMK 0a30BOI HAYKH XUMHH;

TOTOBHOCTh W CIHOCOOHOCTh OOYYaroIIMXCsl PYKOBOACTBOBAThCA B CBOEHU
NEATEIIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, MPUCYLIMMH I€JIOCTHOM
CUCTEME XUMUYECKOTro 00pa3oBaHus;

HaJIMYKUE MPABOCO3HAHUS DKOJOTUYECKON KYJIbTYpPhl U CIOCOOHOCTU CTaBUTh
1I€JIA U CTPOUTH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3YyJbTAThl OCBOCHUS IpeaMETa «XHUMHUS» ITOCTUTAIOTCS B
C€AUHCTBE Y4YEOHONW W BOCIHUTATEIbHOM JEATEIHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU II€HHOCTSIMU
U HuacaJaMu POCCUUCKOTO TPAKIAHCKOrO OOINeCTBA, MPUHATHIMU B OOIIECTBE
HOpMAMU W TpaBWJIaMH  TOBEACHHS, CHOCOOCTBYIOIIUMHM  MpoIeccam
CaMOMO3HAHMs, CaMOPa3BUTUA M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00 y4Jaromuxcs.

JIMYHOCTHBIE peE3yNbTaThl OCBOCHHS TipeaMeTra «XUMHS»  OTPaXaroT
chOPMHUPOBAaHHOCTh ONBITA I[MO3HABATEILHOM U TMPAKTUUYECKOU JeSITEIBHOCTH
00yJaroIMXxcs MO pealn3aluy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YacTH:

1) rpamaaHCKOro BOCIIUTAHMS

OCO3HaHMS O0YYaAIOITUMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00s3aHHOCTEM,
YBOKEHUSA K 3aKOHY U MPABOIOPSIKY;

MPEACTABJIEHUS O COIMAJbHBIX HOPMAax M MpaBWIAX MEXJIMYHOCTHBIX
OTHOIICHUHN B KOJJICKTHUBE;



TOTOBHOCTH K COBMECTHOH TBOPYECKOW JESATCILHOCTH TIPU CO3JaHUH
y4eOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX M MO3HABATEIbHBIX 33134, BBITOJHEHUU
XUMUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JOTHKY U
apryMEeHTHI JPYTUX MIPU aHAJIN3€E Pa3INUHBIX BUIOB YUeOHOU AEATEIbHOCTH;

2) IaTPUOTHYECKOIr0 BOCIIUTAHUSA

[ICHHOCTHOTO OTHOIIEHHWSI K HWCTOPUYECKOMY U HAyYHOMY HACIIEIHIO
OTEYECTBCHHON XUMUMU;

YBOKEHHUS K TPOILIECCY TBOPYECTBA B 0OOJACTH TEOPHUH M MPAKTHIECKOTO
NPUMEHEHHUS! XUMHUH, OCO3HAaHUs TOTO, YTO JIOCTIDKEHHUS HAYKH €CTh Pe3yJbTar
JIUTENBHBIX ~ HAOMIOAEHH, KPOMOTIMBBIX  JIKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSTHHOTO TPyZAa Y4E€HBIX U PAKTHKOB,

MHTEpECa M IM03HABAaTEJIbHBIX MOTHBOB B TOJYYEHHH H MOCJIEIYIOIIEM
aHanmu3e WH(OpPMalKU O MEepPelOBhIX JOCTHKCHHUSIX COBPEMEHHON OTE€YECTBEHHOU
XAMWH,

3) AyXOBHO-HPABCTBEHHOI' 0 BOCTIMTAHMS

HPAaBCTBEHHOTO CO3HAHUS, ’THUECKOTO TIOBEICHNU S,

CIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SIBJICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSCh Ha MOpPAJbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATHh CBOE MOBEIEHHE W IMOCTYNKH CBOMX TOBapHUIICH C
NO3UIMKA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHME IMOCIEACTBUUA 3THX
MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbI:

MOHUMAaHMS I[EHHOCTeH 370poBOTO M Oe3zomacHOTO o0pasza >KW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (U3HYECKOMY H
TICUXUYECKOMY 3/I0POBBIO;

cOOMIOZIeHUsT TpaBUi Oe30macHOro oOpallleHHus C BellecTBaMU B OBITY,
MIOBCETHEBHOM KU3HU U B TPYIOBOH EATEIHHOCTH;

NOHUMaHUSl IICHHOCTH TPaBUJ WHIUBUAYaJbHOTO W  KOJUJICKTUBHOTO
0e30macHOro MOBEACHHS B CUTYaIUAX, YIPOKAIOIINUX 3I0POBBIO M KU3HU JIIOJICH;

OCO3HAHUS MOCJIEACTBUN M HENPHUATHS BPEIHBIX MPUBBIUEK (YyMOTpeOIeHUs
aJTKOT OJIs, HAPKOTHUKOB, KYPEHHUS);

5) TpynoBoro BocnuTaAHMS:

KOMMYHUKATHUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEI0BaTENbCKON
ACATETHbHOCTH, OOIIECTBEHHO TOJE3HOW, TBOPYECKOW W JPYTUX BHAAX
AEATEeTbHOCTH;

YCTaHOBKM Ha aKTHBHOE YYacTHE B pEUICHHUH MPAKTUYECKUX 3ajad
COI[MATbHOM HAMPaBICHHOCTH (B paMKax CBOET0 KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YyUEeHHIO TTPOodecCHil pa3IudHoro poja, B TOM
YUCJI€ Ha OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUM 110 XUMUU;

YBAKEHUS K TPYAY, JIOASM TPyJla U pe3ybTaTaM TPYIOBOMl A€ TEIbHOCTH;

TOTOBHOCTHM K OCO3HAaHHOMY BBIOOPY WHAMBUIYaJbHOWU TpaeKTOpUU
oOpa3oBanus, Oynymield mpodeccuu W peannu3allii COOCTBEHHBIX KHU3HEHHBIX
MJIAHOB € Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XUMHUU, UHTEPECOB U
noTpedHoCTeN 00111eCTBa;

6) 3K0JOrn4ecKOro BOCIUTAHMS:

HKOJIOTUYECKHU IIeJIeCOO0Pa3HOr0 OTHOIIEHUSI K MPHUPOJE, KaK HCTOUYHHKY
CYIIECTBOBAHHUS )KU3HU HA 3EMIIE;

MOHUMAaHUS TJIOOAIBHOTO XapakTepa HKOJOTMUECKUX MpoOJieM, BIHUSHUSA
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOJHON U COLMATIBHON CPEIbL;

OCO3HAaHHUS HEOOXOAUMOCTH WCIIOJIb30BAHMUSA JOCTIKCHUH XUMHH IS
PELIEHUS BOIIPOCOB PAlMOHAIIBHOTO MPUPOOIOIb30BaAHHS;

AKTUBHOTO HEMPHUATHS JCUCTBUM, IMPUHOCAIIUX BPEI OKPYXKAIOUIEH
MIPUPOAHON cpelie, YMEHUs] MPOTHO3UPOBATh HEOJIArONMPUSTHBIE IKOJOTHYECKHUE
MOCJICICTBUS MMPEAITPUHUMAEMBIX IEHCTBUM U MPEAOTBPAIATh UX;

HAJIMYKS PA3BUTOrO 3KOJOTMYECKOTO MBIILICHUS], 3KOJOTHYECKON KYJIbTYPHI,
ombITa NEeATeIbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHHUS
PYKOBOJACTBOBAThCSI MMH B ITO3HABATEIBbHOM, KOMMYHUKATUBHOW W COLIMAIIBHOU
MpakTUKE, CIOCOOHOCTM ¥ YMEHHS aKTUBHO IIPOTHBOCTOSTH MJICOJIOTHU
xemo(hoouu;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUA:

chOPMHUPOBAHHOCTH MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHUKH;

NMOHUMAaHUs Clenu(UKH XUMHH KaKk HayKd, OCO3HaHUsA e€ poiu B
GbOopMHUPOBAaHUN PAMOHAIBPHOTO HAyYHOI'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeicTaBiaeHus 00 OKPYXKAIoIeM MHUPE KaK O €IWHCTBE MPUPOABI U YEIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUH Mpo0JIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeXXIEHHOCTH B  OCOOOM 3HAUYUMOCTU XHMHUHU IS  COBPEMEHHOM
OUBUJIM3AIMA: B €€ TYMAHUCTUYECKOW HAIMPABJICHHOCTM W BAXHOW POJIHA B
CO37IaHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYpPBI, PEIICHUH TJI00ATbHBIX MPOOJieM
YCTOMYUBOIO Pa3BUTHUS YEIOBEUECTBA — ChIPHEBOM, IHEPreTUUECKOU, MUILEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, O00ECIICUCHUH YCJIOBUHN
YCHENIHOTO TpyAa M DKOJOTUYECKH KOMGMOPTHOM JKM3HU KaXKIOrOo UJICHA
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TpPaMOTHOCTH: [OHUMAaHUS CYIIHOCTH METOJ0B
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BaTh



MoJiydaeMble 3HAHUS JJIs1 aHAJIM3a U OOBSICHEHMs! SIBJICHUN OKPYXAIOLIEro Mupa u
MPOUCXOIALIMX B HEM U3MEHEHUMN, YMEHUS JIeJlaTh 00OCHOBAaHHbBIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (D)aKTOB U HMEIOUIMXCA JaHHBIX C UEIbI0 TMOJy4YeHUs
JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CAMOCTOSITENbHO HCIOJb30BaTh XWMUYECKUE 3HAaHUS s
pelieHus mpo0JieM B peanbHbIX )KM3HEHHBIX CUTYaIUX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATEILCKOMN AESITEIbHOCTH;

TOTOBHOCTM ¥  CIOCOOHOCTM K  HENpephIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTHMBHOMY IIOJYyYEHHIO HOBBIX 3HAHUM IO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSM TpyJAa B pa3iudHbIX chepax npodeccuoHanbHOU
NEATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeameTHbie pe3yiabTaThl OCBOCHHUSI y4eOHOro mpenMera «XUMUs» Ha
YPOBHE CpeHero ooduiero o0pa3oBaHus BKIOYAIOT:

3HaYUMble U1 (QOpMUpOBAHUS  MHUPOBO33PEHUS oOyJarommxcs
MEXKIUCIUTUIMHAPHBIE (MEXKIIPEAMETHbIE) OOIICHAYUYHBIE MOHSATHS, OTPaKAIOLINE
[EJIOCTHOCTh HAy4YHOW KapTUHBI MHpa M cOenu@uKky METOJ0B IO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPTHUs, SBJICHUE,
MpollecC, CUCTeMa, HAy4YHbIH (paKT, TPUHIUI, TUNIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIEA0BaHUE, HAOIIOIEHUE, U3MEPEHHE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHble yueOHbIEe JNEWCTBUS (IMO3HABATENbHbIE, KOMMYHHUKATHBHBIE,

PEryJISTUBHBIE), o0ecrieurBaroIINe dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTHU U COITUATbHONW KOMIIETEHIIUH 00YyYaIOIUuXCs;
CIIOCOOHOCTH 00 yJaromuxcs MCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUILIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEpCAJIbHbIE Y4EOHBbIC
JCUCTBHS B TTO3HABATEIBHOW U COLMAIBHON MPAKTUKE.

MeranpenmMeTHpie Pe3yiabTaTbl OTPAXAKT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PETYJISATUBHBIMU
JICUCTBUSIMU.

OBiaaneHue YHUBEPCAJIbHBIMH Y4eOHBbIMH No3HABaTeJbHBIMH
JHeHCTBUSAMMU:

1) 0a3oBble JJOoruYecKue AeiicTBUS:

CaMOCTOSITEIFHO  (OPMYIHUpPOBATh HM  aKTyallM3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpPENEIATh UENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHHS, COOTHOCUTB PE3YJbTAThI AEATEIbHOCTH C OCTABICHHBIMU LEJIAIMU;

HCTIOJb30BATh MPU OCBOCHUM 3HAHWUW MPHUEMBI JIOTMYECKOrO MBIIUJICHUS —
BBLICIIATh XAPAKTEPHBIC MPU3HAKU TMOHATUA W YCTAaHABJIMBATh MX B3aUMOCBS3b,



WCIO0JIb30BaTh COOTBETCTBYIONINE MOHATUS 11 OOBSICHEHUS OTACIbHBIX (aKTOB H
SIBJICHU;

BLIOMpATh OCHOBAHMS W KPUTEPUHM [Jisi KjIacCU(UKAIUU BEIIECTB U
XUMUYECKUX PEAKIINY;

YCTaHAaBIUBATh MPUYUHHO-CICACTBEHHBIE CBS3M MEXKAY H3y4aeMbIMHU
SBJICHUSIMU,

CTPOUTH JIOTUUECKHE paACCYyXAeHUS (MHAYKTUBHBIC, JACAYKTHUBHBIC, IO
aHAJIOTWH), BBIABISATH 3aKOHOMEPHOCTH W TIPOTHMBOpPEUUS B paccMaTpuBaAEMbIX
SBJICHUSX, (POPMYIHUPOBATH BHIBOJBI U 3aKIIOUCHUS;

MPUMEHSATh B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIU, TPEOOPA30BHIBATH MOJICIILHBIC MPECTABICHUS — XUMHUECKUN
3HaK (CUMBOJI) »JIEMEHTa, XuUMHUUYecKkas (QopMyna, ypaBHEHHE XUMHUYECKOU
peakuuy — TPU PEIICHUH YYEOHBIX MO3HABAaTENbHBIX M MPAKTUUYECKUX 3ajad,
MIPUMEHATHh HA3BAHHBIE MOJEJIbHBIEC PEACTABICHUS ISl BBISIBICHUS XapPaKTEPHBIX
MPU3HAKOB M3y4YaeMBbIX BEIIECTB U XUMUYECKNX PEAKIIUM.

2) 0a30BbIe MCCIEN0BaATEIbCKUE 1€ CTBUS:

BJIAJETh OCHOBAMH METOJOB HAYYHOIO MMO3HAHUS BEUIECTB M XUMHYECKHX
peaKuui;

bopMyITUPOBATH 1IEJIU U 33]]a4U UCCIIEA0BAHUS, HCIIOJIb30BATh IOCTABICHHBIC
U CaMOCTOSTEIbHO CGHOPMYIUPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI ISl (DOPMUPOBAHUS THUIIOTE3BI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYK/ICHUN;

BJIAJETh HABBIKAMU CaMOCTOSTEIBHOIO IUJIAHUPOBAHUS W IPOBEACHUS
YUYEHHUYECKHUX KCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HAOI0OIaTh 33 XOAOM
mpolecca, CaMOCTOATENLHO TMPOTHO3UPOBATH €ro pe3yiabTar, (HopMyaupoBarh
0000IIEHHS U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJbTATOB UCCICIOBAHMUS,
COCTaBIISATh 0OOCHOBAHHBII OTYET O POJIETAaHHON paboTe;

npuoOpeTarh ONBIT YYEHHYECKOM MCCIEAOBATEIbCKOW H  MPOCKTHOMN
JESITeTIbHOCTH, TPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJOB PEUICHUS MPAaKTUYECKUX 3a7ad, MPUMEHEHUIO pa3IMYHbIX
METOJIOB MMO3HAHUS.

3) padora ¢ undgopmanmei:

OPUEHTHPOBATHCS B Pa3JIUYHBIX HMCTOYHHUKAX HHPOpManuu (HAy4yHO-
MOMyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpkKaHUs, CIPaBOYHBIC IOCOOMS,
pecypcbl MHTEpHETA), aHAIM3UPOBaTh WH(OPMAIMIO Pa3IMYHBIX BUAOB U (hopMm
MpeACTaBIICHUS], KPUTHUYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTb;



dbopMynHpoBaTh 3aMpoOCkl U MPUMEHSTh Pa3IUYHbIE METObI MPH MOUCKE U
orbope uHPOpPMALKK, HEOOXOAMMON JJIsi BBIIOJHEHHS Y4eOHBIX 3ajad
ONPEIEIEHHOr 0 TUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3JINYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMabHYIO  (OpMY  HIpPENCTABICHUS
uH(popManuu (CXeMbl, rpaQuKu, JUarpaMMbl, TAOJIUIbI, PUCYHKU U APYTHUE);

UCIOJIb30BaTh HAY4YHBIM $3BIK B KauecTBE CpelcTBa Npu padbore ¢
XUMHUYECKOW HHpOpManuen: TMPUMEHSTh MEXIpeaMeTHble (duznyeckue W
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (OpMYJibl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh M NPeo0pa3oBbIBaTh 3HAKOBO-CUMBOJHMYECKHUE CpEACTBa
HarJSIATHOCTH.

OBJageHne yHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMHU 1€HCTBUSIMU:

3a71aBaTh BOIIPOCHI MO CYIIECTBY OOCYXAaeMOW TEMbI B XO/€ AUajora u/min
JUCKYCCUM,  BBICKAa3blBaTh  HJ€U, (QOPMYIHpPOBAaTH CBOM  MPEAJIOKEHHS
OTHOCUTEJILHO BBINIOJIHEHUS IPEAJIOKEHHOM 3aa4K;

BBICTYIIATh C NPE3EHTAUHUEN pPE3YyJbTaTOB MO3HABATEIBHOM JEATEIbHOCTH,
MTOJIy4YEHHBIX CAMOCTOSTEIBHO UJIK COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJHEHUHU
XUMHUYECKOT0 3KCIIEPUMEHTA, MPAKTUYECKONW padOThl MO HMCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pealu3alui y4eOHOro npoeKkTa U (OpMYIMpPOBATh BHIBOJbI
[0 pe3yJibTaraM MNPOBEJAEHHBIX HCCIECIOBAHUN MYTEM COTJIACOBAHUS ITO3WIAU B
X0J1€ OOCYXKJCHHS 1 OOMEHAa MHEHUSMH.

OBj1aeHre YHUBEPCAJIbHBIMHU PeryJATUBHBIMU ACHCTBUAMM:

CaMOCTOSITEIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK I1O3HABATEIbHYIO
NEeATENIbHOCTh, Olpenessiss €€ Uead M 3aJadyd, KOHTPOJMPOBATH U MO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMpEiaraéMblil aJIrOpUTM JAEUCTBUU TIpH
BBIMOJIHEHUN Y4YEeOHBIX M HCCJENOBaTeNbCKUX 3ajad, BBIOMpaTh Hambolee
3G (dEeKTUBHBIN crMoco0 UX pemieHus ¢ y4€TOM MOJyYEeHHUS HOBBIX 3HAHUHM O
BEILIECTBAX U XUMHYECKUX PEAKIIUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH ACATEILHOCTA HAa OCHOBE CaMOaHaJM3a
Y CaMOOLICHKH.

IHPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenMeTHBIE pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XuUMUS»
OTPaXKaKOT:

cOPMHUPOBAHHOCTh  MPEACTABICHUH O XHMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHPA, POJIM XAMHUM B T[IO3HAHUU SIBJICHUU



Opuposbl, B  (QOPMHUPOBAHWUU MBIIUIGHUS ©  KYJIbTYpbl JIMYHOCTH, €&
(GYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOITMMOMN JIJIs PEIIeHUs MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHONICHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BJIQJCHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIaralome TMOHATUS (XUMUYECKUN SJIEMEHT, aToM, »JJIEKTPOHHAs
000JI04Ka aTomMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKAas
CBSI3b, CTPYKTypHast ¢opmyia (pa3BépHyTas U COKpaliéHHas), MOJb, MOJIIPHAS
Macca, MOJSIpHBIM 00BEM, YIVIEpOIAHBIM CKeleT, (yHKIMOHAIbHAS TpyMIa,
paaukal, u30Mepus, U30MEPbl, TOMOJOTUYECKUN Psiji, TOMOJIOTH, YIJI€BOJIOPO/IbI,
KHUCJIOPOA W a30TCOJAEp)Kalllue COEIMHEHHUS, MOHOMEp, MOJUMEp, CTPYKTYypHOE
3BE€HO, BRICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOCHUS
oprannveckux BemniectB A. M. byTtnepoBa, 3aK0OH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUA,
JeXallue B OCHOBE IMOHMMAaHUS MPUYUHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX
ABJICHUM, (DAKTOJIOTMUECKHE CBEICHHS O CBOWCTBAX, COCTaBe, MOJY4YEHHH U
0€30MacHOM UCHOJIb30BAaHUU BAXHEHIINX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOM IeSITeTbHOCTH YEJIOBEKa,

chOpMUPOBAHHOCTh YMEHUW BBISBIISTh XapaKTEPHBbIC MPU3HAKU TIOHSITHUH,
yCTaHaBJIMBATh WX B3aMMOCBS3b, HUCIIOJIH30BaTh COOTBETCTBYIOIINE MOHITHS MPHU
OMKMCAaHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUMH;

chOpMUPOBAHHOCTh YMEHUU HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY ISt
COCTaBIICHUS MOJEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAMEHHOI)
dbopMyn OpraHMYECKHMX BEIIECTB W  YPaBHCHUH XWMHYECKHX PEaKIIHH,
M3TOTABJIMBATh MOJEIU MOJIEKYJI OPraHMYECKHX BEIIECTB JJI HIUTIOCTPAIH HX
XUMHUYECKOTO ¥ ITPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHHH YCTaHABIMBATH NMPUHAAICKHOCTh H3y4CHHBIX
OpraHMYEeCKUX BEIIECTB IO HMX COCTaBy W CTPOCHUIO K OMNpeaeaéHHOMY
KJlaccy/rpynne CoeAMHEHUH (yrieBoAOpOIbl, KHCIOPOJ M a30TCOAepKallue
COCIMHEHUS, BBICOKOMOJIEKYJSAPHbIC COCAMHEHHUs), JlaBaTh WM Ha3BaHUS TIO
cuctematnueckoil Homenkiatype (IUPAC), a Takke nmpuBOIUTH TpUBHUATILHBIC
Ha3BaHUS OTMEJIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIMHIICH, AalleTUJICH,
ATUJIEHTJIUKOIb, TIAUIEPUH, (heHOJ, (opManbAerujl, alueTalbleru]l, MypaBbUHAsS
KHCIIOTA, YKCYCHasl KUCJIO0Ta, OJICMHOBAsI KUCIIOTa, CTE€apMHOBAs KUCJIOTA, TIII0K034,
bpyKTO3a, Kpaxmall, IeJUII0J103a, TIUIUH);

chOPMUPOBAHHOCT, YMEHHUSI OINPENENATh BHUABI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUX (OJUHAPHBIE U KPATHHIE);



chOPMUPOBAHHOCThL YMEHHSI TPUMEHSITH TOJOXEHUS TEOPUU CTPOCHUS
opranuveckux pemectB A. M. BytiepoBa ajst 00bsiCHEHHST 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHHUs MaCChl BEIIECTB;

chOpMUPOBAHHOCT, ~ YMEHHMIM  XapakTepu3oBaTh  COCTaB,  CTPOCHHE,
dbu3nueckne MU XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENICH pa3IUUHbBIX
KJIACCOB OPraHMYECKUX BellecTB (METaH, 3TaH, JTHJICH, MPOMWJICH, AalleTUJICH,
Oyramuen-1,3, MermiOyraguen-1,3, OeH30JI, METAaHOJ, ATAHOJ, STUJICHTJIHKOJb,
rIMiepuH, (GpeHosI, aneranbaerujl, MypaBbuHas W YKCYCHas KHCJIOTHI, TJIFOKO3a,
Kpaxmal, [eJUTI0JI03a, aMUHOYKCYCHAsI KUCIIOTa), WIUTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXKJYy HUMU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUh C
UCIIO0JIb30BaHUEM CTPYKTYPHBIX (hopMYyT;

chOpMUPOBAHHOCTh YMEHUSI XapaKTepHU30BaTh UCTOYHUKH YTIEBOAOPOIHOTO
Coipbst (HepTb, MNPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX TMEepepadoTKu W
MPaKTUYECKOE MPUMEHEHHE MPOJYKTOB MepepadOTKH;

cOPMUPOBAHHOCT, YMEHUW MPOBOJUTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOI'O BEIECTBA WU MPOJYKTa
peaklMy MO HW3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WJIH MPOJAYKTOB PEAKIIUN);

chOpMUPOBAHHOCT, YMEHUW BJIQJIETh CHCTEMOW 3HAHUH 00 OCHOBHBIX
MEeTOAaX Hay4YHOIO MO3HAaHUS, UCMOJIb3YEMbIX B XUMUU NIPU U3YUCHUU BEIECTB U
XUMUYECKUX SBICHUN (HaOI0IECHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XWMHUYECKHME 3HAHUA [UIA MPUHATUS pEIIeHUN B
KOHKPETHBIX JKHU3HEHHBIX CHUTYyalUsiX, CBA3AaHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUHN COOJIOAATh MPABHJIA MOJIb30BAHUS XUMHUYECKOU
mocy/iol W JabopaTOpHbIM OO0OpYyJOBaHHEM, a Tak)Xe MpaBuja OOpalieHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBHITIOJIHEHUIO J1a0OpaTOPHBIX
XUMUYECKHUX OIBITOB,;

chOpMUPOBAHHOCT, YMEHUM TIJIAHUPOBATH U BBIMOJHATH XUMUYECKUH
AKCIIEPUMEHT (TIPEBPAIEHUS OPTaHUYECKUX BEIIECTB MPU HarpeBaHUM, MOJTyICHHUE
STUJIEHA W HW3YyYEHHE €ro CBONCTB, KAaueCTBEHHBIE PEaKIIUU OPraHUYEeCKUX
BEILIECTB, JIEHAaTypalus OEIKOB MpU HAarpeBaHHWM, LBETHHIE PEaKIUHU OEIKOB) B
COOTBETCTBUU C TMpaBUJIAMU TEXHUKH O€30MacHOCTH TpuU OOpallleHUH C
BEIIECTBAMU U JIAOOPATOPHBIM O00OpPYAOBAaHUEM, IMPEICTABIATh PE3YIbTATHI
XUMUYECKOr0 HKCIEpPUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOpPMYyJIUPOBATHh BHIBOJBI HA OCHOBE dTUX PE3YJILTATOB;

chOpMUPOBAHHOCT, YMEHHH KPUTHYECKH AaHAIM3UPOBATh XHUMHUYECKYIO
uH(popmannio, TMOJy4aeMyl H3 pPa3HbIX HCTOYHUKOB (CpPEICTBA MacCOBOM
uHdopmanuu, aTEpHET U APYTUX);



chOpMUPOBAHHOCT, ~ YMEHHUUM  coONomaTh  TpaBuUjia  AKOJIOTHYECKU
1[eJI€CO00pa3HOr0 TOBEAEHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IEIAX
COXpPaHEHHUSI CBOETO 370POBbSl U OKPYXKAIOIIEH MPUPOTHON cpelibl, 0CO3HABATh
OMACHOCTh BO3JCUCTBUS HA KUBbIC OPraHU3Mbl OMPEENEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAsi cMmbicia Tokazatens [IJIK, mosicHATh Ha mpumepax CrIocoObI
YMEHBIIIEHUS] U TPEAOTBPAICHUS WX BPEAHOTO BO3JACHCTBUS Ha OpraHU3M
YeJI0BEKa,;

JUTsT 00yYaroIMXCsl ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMHU 3J0POBbS: YMEHHE
MPUMEHATh 3HAaHHWS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUN;

JUISL  CIETBIX M CIa0OBUIAIIMX OOYYaIOIMUXCA: YMEHHE HCIOJIb30BaTh
peabepHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns mis 3anmucu XUMHYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbIe pe3ynabTaThl OCBOCHUS Kypca «OOmas W HeopraHudeckas
XUMHUSD OTPAKAIOT:

chOPMUPOBAHHOCTh  MPEACTABICHUN: O XUMHYECKOW COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MHpPA, pPOJM XUMHUHU B I[IO3HAHUU SBJIICHUU
OpUpoabl, B (QOPMHUPOBAHWUU MBIIUIGHUS ©  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a71au
1 DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPHUPOIHOMU
cpene;

BIIQJICHUE  CHUCTEMOM  XMMHYECKMX  3HAHWUM, KOTOpAas  BKIIIOYAET:
OCHOBOIIOJIAralONMe MOHATHS (XMMHUYECKHI JJIEMEHT, aroM, M30Tom, S-, pP-, d-
ANIEKTPOHHBIE OPOUTANIM aTOMOB, HOH, MOJIEKYyJia, MOJb, MOJISIPDHBIA OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPULATEIBLHOCTD, CTEIIEHb OKHUCIIEHUS, XUMHUYECKASI CBSI3b
(KoBasieHTHAsI, MOHHAs, METAUIMYECKAasl, BOJIOPOIHAS), KpUCTAIUIMUECKAs PeIéTKa,
TUIIBI ~ XMMHWUYECKHUX  pPEaKlIHWH, PacCTBOpP, DJIEKTPOJUTHI, HEIJIEKTPOJUTHI,
BJICKTPOJIMTHYECKAS JUCCOLMAIMS, OKHUCIHUTENb, BOCCTAHOBUTEIL, CKOPOCTH
XUMHUYECKONW pPEaKIuy, XUMHUYECKOE pPaBHOBECHE), TEOPHUH M 3aKOHBI (TEOopHs
BJICKTPOJIMTUYECKOW aucconuanuu, nepuoandeckni 3akoH . WM. Menneneesa,
3aKOH COXPAaHEHUs MAaCChl BEIIECTB, 3aKOH COXPAHECHHUS W NMPEBPALICHUS SHEPIUU
MpU XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XUMUH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHUMAHUS MPUYUHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SBJICHUM, (DAKTOJOTHYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U O€30MTaCHOM HCIIOJIh30BaHUU BaKHEUITUX HEOPTraHUYECKUX
BEILIECTB B OBITY U MPAKTHUYECKOMN JAEATEILHOCTH YEJIOBEKA;



chOpMUPOBAHHOCTh, YMEHUN BBISBJISITH XapaKTEPHBIC MPU3HAKU TIOHSITHUH,
yCTaHaBIMBAaTh MX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIUE MOHATHUS TPHU
ONMMCAaHUHU HEOPTaHWYECKUX BEUIECTB U UX MPEBpAlllCHUN;

chOpMUPOBAHHOCTh YMEHUU HCIOIb30BaTh XUMHUYECKYH) CHUMBOJUKY s
coctaBieHus (OpPMYJNT BEIIECTB U  ypaBHEHUM  XUMHUUYECKHX  pEaKIuil,
cucrtematnueckyto HomeHkaarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTNIEIbHBIX
HEOPraHMYECKUX BEUIECTB (yrapHblid Ta3, YIJIEKHCIBIM Ta3, aMMHak, raméHas
M3BECTh, HETAIIEHAS! U3BECTh, TUTHEBAS CO/1A, TUPUT U JIPYTHUE);

chOpMUPOBAHHOCTH YMEHUI OIpeesITh BaJIEHTHOCTh M CTEIEHb OKHCICHUS
XUMUYECKUX DJIEMEHTOB B COEAWHEHMSX PA3TUYHOIO COCTaBa, BHUJ XUMHUYECKOMU
CBsI3U (KOBAJICHTHAsl, MOHHAsI, METAJUIMYECKasl, BOAOPOAHAsI) B COCAMHEHUSIX, TU
KPUCTAJIMYECKON PEMETKM KOHKPETHOTO BeIecTBa (aToMHas, MOJICKYJISpHasd,
HWOHHAs, METaJlInYecKas), XapakTep cpeabl B BOAHBIX PacTBOpPaX HEOPraHUYECKUX
COCIMHCHUM;

c(hOpMHUPOBAaHHOCTH YMEHU U yCTaHaABJIMBAaTh MPUHAJJIC)KHOCTD
HEOPraHWYECKMX BEIIECTB MO HMX COCTaBy K ONpeAcIEHHOMY KiaccCy/Tpymime
COeMHEHMH (MPOCTHIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHJIbl, OCHOBAHUS,
KHCJIOTHI, aM(OTEpPHBIE THAPOKCHIBI, COJIN );

chOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MIEPHUOIUUECKOTO 3akoHa /I.
N. MenaeneeBa u AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYIO, O0BICHUTEIBHYIO
Y MIPOTHOCTHYECKYIO (PYHKIINH;

chOpPMHUPOBAaHHOCTh YMEHHUH XapaKTEpU30BaTh JJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepmognyeckoil CUCTEMBI
XuMHUecKuX sjeMeHToB J[. M. MenpaeneeBa, HCIOJB3ys MHOHATHS «S-, P-, d-
AJIEKTPOHHBIE opOuTammy, «QHEPreTUYECKUE YPOBHW, OOBSCHSATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
o nepuojam u rpynmam llepuonudaeckon cucteMbl XUMUYECKUX d1eMeHTOoB 1. M.
Meneneena;

chOpMUPOBAHHOCT, YMEHUW  XapakTepu3oBaTh  (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  Pa3JIUYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHHE TC€HETHUYECKOM CBS3M MEXJIY HEOPraHWYE€CKUMHU
BEIIECTBAMU C OMOIIbIO0 YPABHEHU I COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIMI;

chOpPMHUPOBAHHOCTh yYMEHHUs KJIacCCH(PHUIIMPOBATh XUMHYECKHUE PEaKIIUHU IO
pa3IMYHBIM TpU3HAKaM (YUCIY M COCTAaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTENEHEH OKHCIEHHUS DJIEMEHTOB, 00paTUMOCTH
pEeaKIuu, Y4aCTUIO KaTallnu3aTopa);

chOpMUPOBAHHOCT, YMEHUU COCTABIIATh YpPAaBHEHUSI PEaKUUil pa3IMUHBIX
TUIIOB, MOJIHBIE U COKPAIIEHHBIC YPAaBHEHHS PEaKIIuii HOHHOTO OOMEHa, YIUThIBas
YCJIOBU S, IPU KOTOPBIX 3TH PEAKIIUU UAYT A0 KOHIIA;



c(OPMUPOBAHHOCTh ~YMEHHM TPOBOJUTH PEAKLUU, MOATBEPKIAIOIINE
KayeCTBEHHBI COCTAaB pAa3JMYHbIX HEOPraHMYECKUX BEIIEeCTB, PACIO3HABAThH
OTBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB;

C(OPMHUPOBAHHOCTb ~YMEHUH  pPACKpbIBaThb CYIIHOCTb  OKHUCIUTENIbHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUNA MOCPEACTBOM COCTABIICHMS 3JIEKTPOHHOIO OanaHca
ITUX PEaKLUU;

chOpMUPOBAHHOCTh YMEHHUI OOBSICHATHh 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaxkiuu OT Pa3IMYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS] XUMUYECKOI0 paBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aencraus (npunuun Jle Hlarensbe);

C(OPMHUPOBAHHOCTb YMEHHH XapaKTepU30BaTh XUMHUYECKHUE MPOLECCHI,
JeXkKallue B OCHOBE MPOMBIILICHHOTO TMOJYYEHUSI CEPHOU KUCIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTh NPEACTABICHUNA OO0 OONIMX HAYYHBIX MHPUHIUIAX U
HKOJIOTUYECKUX MpOoOIeMax XUMUYECKOTO MPOU3BOJICTBA;

chOpMUPOBAHHOCT, YMEHHM MNPOBOAUTH BBIYUCICHUS C MCIOJIb30BAHUEM
MOHATUSA «MaccoBasi J0Jisl BEUIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIEHUN Ta30OB
MPU XUMUYECKHX PEAKLHIX, MacChl BEIleCTBA UM 00bEMA Ira3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce MM O0BEMY OMHOTO M3 YYaCTBYIOIIMX B PEaKIHU
BEIIECTB, TEMJI0BOro 3(P¢eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MACChI
BEILIECTB, MPEBPAILICHUS U COXPAaHECHUS YHEPTHH;

chOpMUPOBAHHOCTh YMEHUHN COOJIIOAATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
nocy/ol M JabopaTOpHbIM OOOpYIOBaHUEM, a Tak)Ke MpaBuja OOpallEeHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSIMHU IO BBIMOJHEHUIO J1a0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUW IJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (pa3nokeHue MepoKCHaa BOAOPOJAa B MPHUCYTCTBUM KaTajau3aTopa,
OTIpE/ICIICHHE CpeAbl PACTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAIHHOTO
WHJUKATOpa, BIHUSHUE Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUECKOW PEaKIIvH,
peakiuu MOHHOr0 OOMeHa, KaueCTBEHHBbIE peakuuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHUSI, PEIICHUE DKCIEPUMEHTAILHBIX 3a/1ay I10
teMam «Mertamel» U «Hemeramiel») B COOTBETCTBUM C MPaBWJIAMU TEXHUKU
0€e30MacHOCTU IpHU OOPAIEHUH C BEIIeCTBAaMH U JaOOpaTOPHBIM 00OpPYAOBaHHUEM,
NpEeACTaBIsATh Pe3ybTaThl XUMHUECKOTO »HKCHepuMeHTa B (opme 3amucu
YpaBHEHHU COOTBETCTBYIOIIUX PEAKIUNA U (HOPMYIHPOBATH BHIBOALI Ha OCHOBE
ATUX PE3yJIbTATOB;

chOPMUPOBAHHOCT, YMEHHH KPUTHYECKH AaHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAaILMIO, TMOJIy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHHKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCT, ~ YMEHHMH  CcOOJIOAaTh  TpaBUjia  DKOJIOTHYECKHU
1[eJI€CO00pa3HOr0 TOBEAEHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IEIAX
COXPAaHEHUsI CBOETO 370POBbI U OKPYXKAIOLIEH NPUPONHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3AECHCTBUSA Ha )KMBbIC OPTaHU3MBbI OMPEAEIEHHBIX BEIIECTB, TOHUMAS
cmbpicn mokazarens [IJIK, mosicHATh Ha mnpuMepax cHnocoObl YMEHBIICHUS H
MPEAOTBPAILCHUS UX BPEAHOTO BO3JIEMCTBUS Ha OPraHMU3M YEJIOBEKA;

JUIsT 00YyYaroIIMXCs ¢ OrpaHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBBSI: YMEHHUE
MPUMEHATh 3HAaHMWS OO0 OCHOBHBIX JIOCTYIHBIX METOJIaX ITO3HAHUS BEIIECTB U
XUMUYECKUX SABJICHUI;

JUIA  ClenblX M CciaabOoBUIALIMX OOYYaroOLIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeuHYI0 cucteMy obo3HadeHuit JI. Bpaitns nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIIACC
KosmnuyecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3jejioB U TeM (uudposbie)
Ne i/ Kontpoasnsie | IlpakTnueckne
NMPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnyeckne 0OCHOBBI OPraHMYeCKO XMMUM
AfanTUBHBI KOMMJIEKC MO
IIpenmer opranndeckon xumun. Teopust NOBTOPEHUIo
1.1 CTPOEHMSI OPIraHUYECKUX COEAUHEHUN A. 3 npoiAeHHOro maTepurana
M. bytneposa no xummuu 10 Knacca
000 «ACMAPT»
Hroro no pazneny 3
Pa3zpgen 2. YrieBoaopoabl
ALanTUBHBbIA KOMMIEKC MO
MOBTOPEHUIO
2.1 [IpenenbHBIC YTIECBOIOPOIBI — AJTKaHBI 2 npoiaeHHOro matepuana
no xmumunun 10 Knacca
000 «ANCMAPT»
AJanTUBHbBIA KOMMJIEKC NO
NOBTOPEHUIO
HenpenenbHbie yriieBoIOpObI: AJIKEHBIL, .
2.2 6 1 npoigeHHoro matepuana
aJIKaJIMEHbI, ATIKUHBI
no xumum 10 Knacca
000 «ACMAPT»
ALanTUBHBbI KOMMIEKC MO
2.3 ApomaTnyeckue yrieBoI0POIbI 2 NOBTOPEHMIO
p
npoiaeHHOro maTepunana




no xumumn 10 Knacca
000 «AVICMAPT»

IIpupoaHble HCTOYHUKH YIJIEBOJOPOIOB

ApanTtueH bl KOMMNAEKC MO
NOBTOPEHUIO

2.4 3 npoaeHHOro matepuana
U uX nepepadoTka
no xumnu 10 Knacca
000 «AUCMAPT»
Hroro mo pazueny 13

Paznen 3. Kuciaopoacoaep:kaiiue opraHndeckKue coeMHeHNsI

AJanTUBHbI KOMMNJIEKC NO

NOBTOPEHMIO
3.1 Crouptel. ®eHon 3 nponaeHHOro maTepuana
no xummm 10 Knacca
000 «ANCMAPT»
ALanTUBHbIN KOMMJIEKC NO
NOBTOPEHMIO
Anpaeruasl. KapOoHOBBIE KUCTOTHI. .
3.2 7 npoWaeHHOro maTepuana
Crnoxuble 3pupbl
no xumum 10 Knacca
000 «AUCMAPT»
ALanTUBHbIN KOMMNAEKC MO
NOBTOPEHMIO
3.3 VYriaeBonl 3 npoiaeHHOro matepuana
no xumum 10 Knacca
000 «ANCMAPT»
Uroro no pazaeny 13
Pa3znen 4. A3oTcoaep:kainiue OpraHnyecKue coeIuHeHmst
4.1 AMuUHBI. AMHUHOKHUCIIOTEL. beaku 3 A[anTUBHbIN KOMMAEKC No




NOBTOPEHMUIO
nponaeHHOro matepuana
no xumunu 10 Knacca
000 «ANCMAPT»

Uroro no pazneny

3

ALanTMBHbIN KOMMIEKC NO NOBTOPEHMIO MPONAEHHOro MaTtepurana no xmummumn 10 Knacca

000

«AMCMAPT» | Ilmactmaccel. Kayuyku. Bomokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 34




11 KVIACC

KosauvecTBo yacon JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontposbubie | IlpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernyeckne 0CHOBBI XUMHUH
ALanTUBHBbIN KOMMIEKC MO
Crpoenue atomoB. [lepuoanueckuii 3aK0H NOBTOPEHUIO
1.1 u [lepuoanueckas cucremMa XUMHUYECKUX 3 npoiaeHHoro matepuana
snemeHToB /1. 1. MeHnieneeBa no xumuu 11 knacca
000 «AUCMAPT»
AZanTUBHbI KOMMAEKC MO
NOBTOPEHUIO
Crtpoenue BemectBa. MHOTOOOpazue .
1.2 4 npoWaeHHoro matepuana
BEILIECTB
no xmmunu 11 Knacca
000 «ANCMAPT»
ALanTUBHBbIM KOMM/IEKC MO
NOBTOPEHUIO
1.3 XUMHYECKHE PeaKIIun 6 1 1 NpPoNAeHHOro matepuana
no xmmunu 11 Knacca
000 «ANCMAPT»
Hroro no pazaeny 13
Pa3nen 2. Heopranuveckas xumust
ALanTUBHBbIN KOMM/IEKC MO
NOBTOPEHUIO
2.1 Merabt 6 1

npongeHHoro matepuana
no xummmn 11 Knacca




000 «AICMAPT»

AZaNTUBHbI KOMMIEKC MO

MOBTOPEHMIO
2.2 Hewmeramist 9 npoWaeHHOro matepuana
no xmummnun 11 Knacca
000 «ANCMAPT»
AJanTUBHbIN KOMMAEKC NO
NOBTOPEHMIO
CBs13b HEOPraHMYECKUX U OPTraHUYECKUX .
2.3 2 NpoinAeHHOro matepuana
BCIIIECTB
no xmmmm 11 Knacca
000 «AUCMAPT»
Hroro no pazneny 17
Pa3gen 3. XumMud o :Ku3Hb
A[anTUBHbIN KOMMAEKC NO
MOBTOPEHMIO
3.1 XUMUS U KU3Hb 4 npoviaeHHOro matepuana
no xumuum 11knacca
000 «AUCMAPT»
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuyecTBo yacon DJIeKTPOHHBbIE
Ne Hara nudpoBbie
Tema ypoka Kontpoabnbie | IIpakTuueckue
n/n Bceero u3ydyeHusi | oOpasoBaTe/ibHbIE
padoThI padoTsI
pecypcbl
AfanTUBHbIN
KOMMIeKC Nno
N .. NOBTOPEHMIO
[Ipenmer opraHnyeckoi XUMuH, €€ .
1 NponaeHHOro
BO3HMKHOBEHHUE, PA3BUTHE U 3HAUCHHE
maTtepuana no
xumnm 10 Knacca
000 «AICMAPT»
AJanTUBHbIN
KOMMO1eKC no
Teopust CTpoeHUsI OpraHUYECKUX NOBTOPEHUIO
coenuHenunit A. M. bytieposa, eé 1 NpoNaeHHOro
OCHOBHEBIC TIOJIOKCHUS martepuana no
xnmumn 10 Knacca
000 «AICMAPT»
ADanTUBHbIN
KOMMJIeKC No
[IpencraBnenue o kaccupUKaIUU
NOBTOPEHUIO
oprannveckux BemectB. HomeHnknaTtypa .
1 NpoNaeHHOoro
(cuctemaTnyeckas) U TPUBUAIIbHBIC
martepuana no
Ha3BaHUSl OPraHUYECKUX BEIIECTB
xmmmum 10 Knacca
000 «AICMAPT»
AJKaHbBI: COCTaB U CTPOCHHUE, 1 AfanTUBHbIN




TOMOJIOTHYECKUU AL

KOMNAeKc no
NOBTOPEHMUIO
npongeHHoro
maTtepuana no
xummnm 10 Knacca
000 «AUCMAPT»

Meran u 3TaH — NpocTenime
IIPEJACTABUTENM aJIKAaHOB

AJanTUBHbIN
KOMMJIEKC NO
NOBTOPEHMUIO
nponaeHHoOro
maTtepuana no
xnmumn 10 Knacca
000 «AICMAPT»

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

ADanTUBHbIN
KOMMNAEKC No
NOBTOPEHMUIO
nponaeHHOro
maTtepuana no
xnmmum 10 Knacca
000 «ACMAPT»

OTujiIeH u MMPOMWJICH — HpOCTCﬁLHHC
MNPpEACTAaBUTCIIN aJIKCHOB

A[anTUBHbIN
KOMMJIeKC No
NMOBTOPEHMUIO
npongeHHoro
maTepuana no
xummnm 10 Knacca
000 «ANCMAPT»

[TpakTudeckas padora Ne 1. «[Tomydenne
ATUJICHA U U3yYEHHUE €r0 CBOMCTB»

AJanTUBHbIN
KOMMNAEeKc No
NOBTOPEHMUIO




nponaeHHoOro
maTepuana no
xvumnu 10 knacca
000 «ANCMAPT»

Ankanuensl. byraguen-1,3 u
MeTunoyTaauen-1,3. Ilonydenue
CHUHTETHYECKOT0 KayuyKa U pe3UHbI

ADanTUBHbIN
KOMMNAEKC No
NOBTOPEHMUIO
nponaeHHOro
maTtepuana no
xnmum 10 Knacca
000 «AICMAPT»

10

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHMUS,
TOMOJIOTHYECKHH psil. ALICTUIICH —
MPOCTEUIINI PEACTABUTEh ATKUHOB

A[anTUBHbIN
KOMMNAeKc no
NOBTOPEHMUIO
npongeHHoro
maTtepuana no
xummnm 10 Knacca
000 «AUCMAPT»

11

Beruncnenys 1o ypaBHEHUIO XUMUYECKON
peakuun

AJanTUBHbIN
KOMMJIEKC NO
NOBTOPEHMUIO
nponaeHHoOro
maTtepuana no
xmmum 10 Knacca
000 «ACMAPT»

12

Apenbl: 0eH3071 U TOJIYOJI. TOKCHUYHOCTD
apeHoB

ADanTUBHbIN
KOMNeKc no
MOBTOPEHUIO
nponaeHHOro
maTepuana no




xumuu 10 Knacca
000 «AVICMAPT»

13

I'eneTuueckas cBI3b YTJI€BOAOPOA0B,
MMPpUHAIJICKAIINX K PA3JIMYHBIM KJIaCCaM

ADanTUBHbIN
KOMMJIeKC No
NMOBTOPEHMIO
npongeHHoro
maTepuana no
xnmum 10 Knacca
000 «AUCMAPT»

14

[TpupoHBIE ICTOUYHUKH YTIIEBOIOPOJIOB:
NPUPOHBIH ra3 u NOnyTHbIE HEPTAHbIE
rasbl, HeTh U MPOIYKTHI €€ epepadoTKU

AfanTUBHbIN
KOMMJIEKC MO
NOBTOPEHMUIO
nponaeHHoOro
maTtepuana no
xmmum 10 Knacca
000 «ACMAPT»

15

[TpupoHBIE ICTOYHUKH YTIIEBOIOPOJIOB:
NPUPOIHBIN ra3 ¥ MONyTHbIE HE(PTAHBIC
rasbl, He()Tb U IPOTYKTHI €€ mepepadoTKH

ADanTUBHbIN
KOMMNAEKC No
NOBTOPEHMUIO
npongeHHoro
maTtepuana no
xnmmum 10 Knacca
000 «AICMAPT»

16

KonTtponpHas paboTa no pasaeny
«YT1I1€BOIOPOIBD)

A[anTUBHbIN
KOMNAeKc no
NOBTOPEHMUIO
npongeHHoro
maTtepuana no
xummnm 10 Knacca
000 «AUCMAPT»




17

HpCHCHBHHe OIHOATOMHBIC CIINPTHI:
MCTaHOJ M 3TAaHOJI. BO[[OpOI[Ha}I CBA3b

ADanTUBHbIN
KOMMJIeKC No
NOBTOPEHMUIO
npongeHHoro
MaTepwuana rno
xnmum 10 Knacca
000 «ANCMAPT»

18

MHOroaToMHBIE CIMPTHI: HTWICHIIUKOIb U
[JIMLEPUH

AZanTUBHbIN
KOMMJIEKC NO
NOBTOPEHMIO
nponaeHHoOro
maTepuana no
xmmum 10 Knacca
000 «AUCMAPT»

19

@deHoI: CTPOCHHUE MOJIEKYITb, (PU3NUECKUE
U XMMHUYECKHE CBOICTBA, IPUMEHEHHE

AfanTUBHbIN
KOMMJIeKc no
NOBTOPEHMIO
nponaeHHOro
maTepuana no
xnmum 10 Knacca
000 «AICMAPT»

20

Anpaerunpl: GopmaabaeTuI u
areTaabaerun. AeToH

AJanTUBHbIN
KOMMNAEKC No
NOBTOPEHMUIO
nponaeHHoro
maTepuana no
xnmmum 10 Knacca
000 «AICMAPT»

21

OTHOOCHOBHBIE MPEETbHBIC KApOOHOBBIE
KHCJIOTBI: MypaBbHHAsI U YKCYyCHAs

AfanTUBHbIN
KOMMNIEKC No




NOBTOPEHMIO
nponaeHHoro
maTepuana no
xvumnm 10 knacca
000 «ANCMAPT»

22

[IpakTudeckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIOTBI»

AfanTUBHbIN
KOMMJIeKc no
NMOBTOPEHMIO
nponaeHHOro
maTepuana no
xnmum 10 Knacca
000 «AICMAPT»

23

CTCapI/IHOBaSI 1 OJICMHOBAas KHCJIOTHI, KaK
MNPEACTAaBUTEIN BBICHIUX Kap6OHOBBIX
KHCJIOT

ADanTUBHbIN
KOMMNAEKC No
NOBTOPEHMUIO
nponaeHHoro
maTepuana no
xmmum 10 Knacca
000 «AICMAPT»

24

MpL1a Kak CONU BBICHIMX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE ICHCTBHE

AZanTUBHbIN
KOMMNEKC No
NOBTOPEHMUIO
nponaeHHoro
MaTepwuana no
xnmum 10 Knacca
000 «AUCMAPT»

25

CrnoxHbIe (PUpPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

AfanTUBHbIN
KOMMNJEeKC No
NOBTOPEHMIO
nponaeHHOro




maTtepuana no
xumuu 10 Knacca
000 «AVICMAPT»

26

JKupsr: TUApOIN3, IPUMEHEHHUE,
OuosoruuecKas posb KHUPOB

ADanTUBHbIN
KOMMNAEKC No
NOBTOPEHMUIO
nponaeHHoro
maTepuana no
xmmum 10 Knacca
000 «AICMAPT»

27

YTneBoIbl: COCTaB, KIIACCU(PUKAIIHSL.
Baxneiimue npeactaBuTenu: riroKo3a,
¢bpykTo3a, caxaposa

AZanTUBHbIN
KOMMNEKC No
NOBTOPEHMUIO
nponaeHHoro
MaTepwuana no
xnmum 10 Knacca
000 «AUCMAPT»

28

Kpaxman u nemitonosa kak mpupoHbIe
MOJTUMEPBI

AfanTUBHbIN
KOMMJIeKc no
NMOBTOPEHMIO
nponaeHHOro
maTepuana no
xnmumn 10 Knacca
000 «AICMAPT»

29

KontponbHas padota no pazaeny
«Kucnopoacoaepxaiiye opraHuuecKue
COCIIHEHUSI»

AJanTUBHbIN
KOMMNAEKC No
NOBTOPEHMUIO
nponaeHHoro
maTtepuana no
xmmum 10 Knacca




000 «AICMAPT»

30

AMWHBI: METUIAMHUH U aHWJIMH

AZanTUBHbIN
KOMMNJEeKC No
NOBTOPEHMUIO
npongeHHoro
MaTepwuana no
xummnm 10 Knacca
000 «AUCMAPT»

31

AMUHOKHCIIOTHI KaK aM(OTEpPHBIC
OpPraHUYECKHE COCTUHCHUS, UX
ouosioruyeckoe 3HaueHue. [lentuanl

AfanTUBHbIN
KOMMJIEKC NO
NMOBTOPEHMIO
nponaeHHOro
maTepuana no
xnmumn 10 Knacca
000 «AICMAPT»

32

benku kak nmpupoaHbie
BBICOKOMOJICKYJEIPHBIC COCIUHCHUA

AJanTUBHbIN
KOMMNAEKC No
NOBTOPEHMUIO
nponaeHHoro
maTepuana no
xmmmum 10 Knacca
000 «AICMAPT»

33

OCHOBHBIC OHATHS XUMHUU
BBICOKOMOJICKYJIIPHBIX COGI[I/IHGHI/Iﬁ

AZanTUBHbIN
KOMNEeKC Nno
NOBTOPEHMUIO
nponaeHHoro
MaTepwuana no
xnmum 10 Knacca
000 «ANCMAPT»




OcHOBHEBIC MCTOAbI CHHTC3a

ADanTUBHbIN
KOMMJIeKC No

NOBTOPEHUIO
34 BBICOKOMOJICKYJIIPHBIX COSTMHEHUH. 1 npoiaeHHoro
[TnacTmaccel, KaydyKu, BOJJOKHA maTtepuana rno
xummm 10 knacca
000 «ANCMAPT»
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME




11 KVIACC

KosuuvecTBo yacon JIeKTPOHHbIE
Ne Mara nudpoBbie
Tema ypoka Kontpoabnsie | IlpakTuyeckue
n/n Bceero H3Yy4YeHHUs1 | oO0pa3oBaTesibHbIE
padoThI padoTbI
pecypcbl
ADanTUBHbIN
KOMMJIeKC Mno
. NOBTOPEHMIO
XUMHUYECKUH 3J1EMEHT. ATOM. DIIEKTPOHHAS .
1 nponaeHHOro
KOH(UTYypaIys aToMOB
martepuana no
xumnm 11 Knacca
000 «ANCMAPT»
AOanTUBHbIN
. KOMMJIeKc no
[Tepuoanueckuii 3axoH u [lepuognueckas
NOBTOPEHMIO
CHCTeMa XUMHYECKUX 3jieMeHToB . W. .
. 1 NponaeHHOro
MenpeneeBa, UX CBSI3b C COBPEMEHHOMN
N martepuana no
TEOpUEU CTPOECHUS aTOMOB
xmmumn 11 Knacca
000 «AUCMAPT»
o AZanTUBHbIN
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
. KOMMAeKc no
XMMHYECKHUX 3JIEMEHTOB 1 UX COSIMHECHUN 110
NOBTOPEHMIO
rpynnam u rnepuojam. 3HaueHHUe .
1 nponaeHHoro
MEPUONYECKOTO 3aKOHA U CUCTEMBI
martepuana no
xumuueckux anemenToB J[.M. Menjeneena B
xmmum 11 Knacca
a3BUTHUHU HAYKHU o
P Y 000 «<AUCMAPT»
Crtpoenue BeliecTBa. XUMHUECKas CBA3b, €& 1 AZanTUBHbIN

BUbI; MEXaHU3MBI 06p330BaHI/I$I

KomMmnaekc no




KOBAJIEHTHOM CBA3U. BogopoaHas cBsA3b

NOBTOPEHMIO
nponaeHHoro
maTepuana no
xvumnm 11 knacca
000 «ANCMAPT»

BasieHTHOCTB. DEKTPOOTPHUIIATEILHOCTD.
Crenenn oxuciieHus. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJSIPHOTO
CTPOCHUS

AfanTUBHbIN
KOMMJIeKc no
NMOBTOPEHMIO
nponaeHHOro
maTepuana no
xumnm 11 Knacca
000 «AICMAPT»

IlonsTHE O JAUCHICPCHBIX CUCTCMaAX.
WUctuansie u KOJIJIOMOHBIC PaCTBOPEI.
MaccoBas 101 BEIeCTBa B pacTBOpPC

ADanTUBHbIN
KOMMNAEKC No
NOBTOPEHMUIO
nponaeHHoro
maTepuana no
xmmumn 11 Knacca
000 «AICMAPT»

Knaccudukanus u HoMeHkIaTypa
HEOPraHMYECKUX COCIUHEHUHN. | 'eHeTndeckas
CBSI3b HEOPIaHUYECKUX BEILECTB, PA3JIUUYHbIX
KJIACCOB

AZanTUBHbIN
KOMMNEKC No
NOBTOPEHMUIO
nponaeHHoro
MaTepwuana no
xmmumn 11 Knacca
000 «AUCMAPT»

Knaccudukarms XuMUIeCKUX peakifii B
HEOPraHUYECKON U OPraHUYeCKON XUMUH.
3aKOH COXpaHEHUS MacChl BEIIECTB; 3aKOH

AfanTUBHbIN
KOMMNJEeKC No
NOBTOPEHMIO
nponaeHHOro




COXPAHEHHUs U MPEBPALLEHUS SHEPTUU IIPU
XUMHYECKUX PEaAKLUAX

maTepmana no
xumnn 11 Knacca
000 «AVICMAPT»

ADanTUBHbIN
KOMMJIeKC No

NOBTOPEHMUIO
Cxopoctb peaknun. OOpaTUMBbIC pEaKITUH. .
9 NponaeHHOro
XHUMHUYECKOE PAaBHOBECUE
maTtepuana no
xummm 11 knacca
000 «AMCMAPT»
AZanTUBHbIN
Komnaekc no
[IpakTuueckas padora Ne 1. «Bnusinue NOBTOPEHMUIO
10 pas3nYHbIX (PAKTOPOB HA CKOPOCTh npoiaeHHoro
XUMUYECKOU peaKivm) maTepuana no
xvumnm 11 knacca
000 «ANCMAPT»
AfanTUBHbIN
KomnaeKc no
DnekTpoauTudeckas nuccoruanus. [lonstue
NOBTOPEHMIO
0 BojIopoJiHOM Tiokazatese (PH) pactsopa. .
11 npongeHHoro
Peakniun nonnoro ooMena. ['maponus
maTtepuana no
OpPraHWYECKUX U HEOPraHUYECKUX BEILECTB
xummnm 11 knacca
000 «ACMAPT»
ApanTuBHbIN
KomnieKc no
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC
NOBTOPEHMUIO
12 peaxun. [Tonarue 06 snekrponuse .
nponaeHHoro

pacIuIaBoB U PacTBOPOB COJIEH

maTepuana no
xumuu 11 Knacca




000 «AICMAPT»

AZanTUBHbIN
KOMMNJEeKC No

NOBTOPEHMIO
Kontponwshas padorta mo pazaeny .
13 nponaeHHoro
«Teoperndeckre OCHOBBI XUMUM)
maTepuana no
xnmumn 11 Kknacca
000 «ANCMAPT»
AfanTUBHbIN
Meramibl, ux nonoxenue B [leprnoanueckoit KoMMeKc no
CHCTEME XUMHUYECKUX 3jieMeHToB . W. NOBTOPEHMIO
14 MeHnieneeBa 1 OCOOCHHOCTH CTPOCHHUS npoiaeHHoro
aTomoB. O0mue pu3ndecKrue CBOMCTBa maTtepuana no
METAJUIOB xvumnm 11 knacca
000 «ANCMAPT»
AJanTUBHbIN
KOMM/IeKC no
. NOBTOPEHMIO
CrutaBel METAIIIIOB. DJIEKTPOXUMUYECKHUM PsiJT .
15 . nponaeHHOro
HaIpsKEHUN METaIOB
maTtepuana no
xvummm 11 knacca
000 «ANCMAPT»
AZanTUBHbIN
KOMIJIeKc no
XUMHUYECKHE CBOMCTBA BaXKHEHIIINX NOBTOPEHMUIO
16 METaJIOB (HATPHiA, Kalui, KanblUi, MarHuu, nporaeHHoro

AJTIOMHUHHI) U UX COETMHEHUN

maTepmana no
xummnn 11 Knacca
000 «ANCMAPT»




17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COeIMHEHUN

ADanTUBHbIN
KOMMJIeKC No
NOBTOPEHMUIO
npongeHHoro
MaTepwuana rno
xnmumn 11 Knacca
000 «ANCMAPT»

18

XUMHYeCKHe CBOIICTBA IMHKA, JKeJie3a U UX
coeqUHEeHNHI

AZanTUBHbIN
KOMMJIEKC NO
NOBTOPEHMIO
nponaeHHoOro
maTepuana no
xmmum 11 Knacca
000 «AUCMAPT»

19

[IpakTuyeckas padora Ne 2. "Pemenue
IKCIIEPUMEHTATILHBIX 33724 110 TEME
«MeTtamib"

AfanTUBHbIN
KOMMJIeKc no
NOBTOPEHMIO
nponaeHHOro
maTepuana no
xumnm 11 Knacca
000 «AICMAPT»

20

HeMeTaJ'IJ'H)I, HUX ITI0JJOKCHHC B
Ilepnoanueckoi cucTeMe XUMHYECKHX
anemenToB J[. 1. Menneneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

AJanTUBHbIN
KOMMNAEKC No
NOBTOPEHMUIO
nponaeHHoro
maTepuana no
xnmnum 11 Knacca
000 «AICMAPT»

21

dusnueckue cBOMCTBAa HEMETAJIIOB.
AnoTponus HEeMETaUIoB (Ha IpuMepe

AfanTUBHbIN
KOMMNIEKC No




KHCIIOpo/Ia, cephl, pochopa u yrireposa)

NOBTOPEHMIO
nponaeHHoro
maTepuana no
xvumnm 11 knacca
000 «ANCMAPT»

22

XWUMHUYECKHE CBOMCTBA rajloOr€HOB, CEPBI U UX
COECIUHEHUH

AfanTUBHbIN
KOMMJIeKc no
NMOBTOPEHMIO
nponaeHHOro
maTepuana no
xumnm 11 Knacca
000 «AICMAPT»

23

XuUMHYECKHEe CBOMCTBA a30Ta, (hocodpa 1 ux
COEIMHEHUI

ADanTUBHbIN
KOMMNAEKC No
NOBTOPEHMUIO
nponaeHHoro
maTepuana no
xmmumn 11 Knacca
000 «AICMAPT»

24

XUMHUYECKUE CBOMCTBA YIJIEPOAA, KPEMHUS U
UX COeIUHEHUN

AZanTUBHbIN
KOMMNEKC No
NOBTOPEHMUIO
nponaeHHoro
MaTepwuana no
xmmumn 11 Knacca
000 «AUCMAPT»

25

[Ipumenenune BaxxHEHIINX HEMETAIIIIOB U X
coeqUHEHNH

AfanTUBHbIN
KOMMNJEeKC No
NOBTOPEHMIO
nponaeHHOro




maTepmana no
xumnn 11 Knacca
000 «AVICMAPT»

26

O000111eHNEe U cUCTEMATH3ALMS 3HAHUHN 110
TeMme «Hemerameny. Beraucienus 1mo
YPAaBHEHUSIM XUMUYECKUX PEAKIIUN U
TEPMOXUMHUYECKHE PACUETHI

ADanTUBHbIN
KOMMNAEKC No
NOBTOPEHMUIO
nponaeHHoro
maTepuana no
xmmumn 11 Knacca
000 «AICMAPT»

27

[IpakTuueckas padora Ne 3. «Pemnienue
9KCIIEPUMEHTAIIbHBIX 33]a4 [0 TeME
"Hemeransl'"»

AZanTUBHbIN
KOMMNEKC No
NOBTOPEHMUIO
nponaeHHoro
MaTepwuana no
xmmumn 11 Knacca
000 «AUCMAPT»

28

KoHnTtponbsHas padora o remam «MeTauibhy
u «Hemeramb»

AfanTUBHbIN
KOMMJIeKc no
NMOBTOPEHMIO
nponaeHHOro
maTepuana no
xmmumn 11 Knacca
000 «AICMAPT»

29

Heoprannueckue n opraHu4ecKue KUCIOTHI.
Heopranuueckue u opraHnueckre OCHOBaHUS

AJanTUBHbIN
KOMMNAEKC No
NOBTOPEHMUIO
nponaeHHoro
maTtepuana no
xmmum 11 Knacca




000 «AICMAPT»

30

AmpoTtepHble HEOpraHUYECKUE U
OpraHMYECKHe COeMHEHus. | 'eHeTnueckas
CBSI3b HEOPTAHUYECKUX U OPraHUYECKUX
BEILIECTB

AZanTUBHbIN
KOMMNJEeKC No
NOBTOPEHMUIO
npongeHHoro
MaTepwuana no
xumnm 11 Knacca
000 «AUCMAPT»

31

Poiie XuMuu B 00€CIIeUeHHU YKOIOTMUECKOH,
YHEPreTUYECKON U MHIIEBOI 0€30MacHOCTH,
Pa3BUTHU MCAUIIUHBI

AfanTUBHbIN
KOMMJIEKC NO
NMOBTOPEHMIO
nponaeHHOro
maTepuana no
xmmum 11 Knacca
000 «AICMAPT»

32

[IpencraBnenust 06 0OIIMX HAYYHBIX
NPUHIUIAX TPOMBIIIICHHOTO TOTyYeHHS
Ba)KHEUIIINX BEIECTB

AJanTUBHbIN
KOMMNAEKC No
NOBTOPEHMUIO
nponaeHHoro
maTepuana no
xmmumn 11 Knacca
000 «AICMAPT»

33

Yenosek B MUpEC BCIIECCTB U MATCpUATIOB

AZanTUBHbIN
KOMNEeKC Nno
NOBTOPEHMUIO
nponaeHHoro
MaTepwuana no
xnmumn 11 knacca
000 «ANCMAPT»




ADanTUBHbIN
KOMMJIeKC No

NOBTOPEHMIO
34 XUMUS ¥ 3I0pPOBbE YEIIOBEKA 1 NPONAEHHOro
MmaTepuana no
xnmumn 11 Knacca
000 «ANCMAPT»
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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