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HHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XMMHUHU Ha YpOBHE CpeIHEro oO0Iiero odpa3oBaHus pa3zpaboTaHa
HAa OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTEeNbHOMN
MpOrpaMMBbI cpeiHero oliero oopasoBanus, npeactaBieHHbx B PI'OC COO, ¢ yuetom
Konnenmuu mnpenogaBanusi y4deOHOTO mpeameTra «XUMHs» B 00pa3oBaTEIbHBIX
opranuzanusx Poccuiickoit denepanuu, peaau3yrolluX OCHOBHbIE 0Opa30BaTElIbHbBIE
MIPOrpaMMbl, U OCHOBHBIX TOJIOKEHUH (enepaibHOi pabouell mporpaMMbl BOCTUTAHUS.

OcCHOBY MOJIX0JI0B K pa3pabOTKe MPOrpaMMbl IO XUMHH, K ONPEIEICHUIO 00IIen
CTpaTeruu OOy4YEeHUs, BOCIUTAHUS U Pa3BUTHS OOyHarOLIUXCsl CPEICTBAMH Yy4E€OHOIro
npeameta «Xumus» g 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
koHuenrtyanbHble mnonoxkeHus PIOC COO o B3aUMOOOYCIOBICHHOCTH LEJEH,
COJICp’KaHMs, PE3yJbTaTOB OOyuYeHHUs] U TpeOOBaHUU K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

B cooTBercTBUM ¢ JAaHHBIMHU MOJIOKEHMSMHM IporpaMMa Mo XuMuu (0a30BbIH
YPOBEHB) HAa YPOBHE CPEAHETO 00111eT0 00pa30BaHUS:

yCTaHaBJIMBaeT 00s3aTeibHOE (MHBAPUAHTHOE) TMPEAMETHOE  COJIepKaHMUeE,
OnpeaensieT KOJIMYECTBEHHbIE U KAYECTBEHHBIE €r0 XapaKTePUCTUKHU Ha KaXKIOM HTamne
M3Yy4YEeHUs MpeaMeTa, NpelyCMaTpUBAET MPUHIUIBI CTPYKTYPUPOBAHUS COAEPKaHUS U
pacnpenenieHus ero o KjiaccaM, OCHOBHBIM pa3zeliaM U TeMaM Kypca;
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JaeT MPUMEPHOE paclpeaesieHue y4eOHBIX YacoB IO TEMAaTHYECKHM pas3feliaM,
PEKOMEHIyeT MPUMEPHYIO MOCIEA0BATEIbHOCTh H3YUYEHUs OTACNIBbHBIX TEM Kypca C
Y4E€TOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€d, JTIOTUKM y4eOHOro mpolecca,
BO3pAaCTHBIX 0coOeHHOCTEHN oOyyaromuxcs 10 — 11 kiaccos;

AT METOJAMYECKYI0 HWHTEpHpETalMI0 LeJed H3y4YeHHUs MpeaMera Ha YpOBHE
COBPEMEHHBIX MPUOPUTETOB B  CHUCTEME CpelHero obmiero o0Opa3oBaHws,
COJIEpKATEIbHOM XAPAaKTEPUCTUKHU IUIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeNnbHON MporpaMMbl  CpelHero ooOmero oOpa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHbIX, MPEAMETHBIX), OCHOBHBIX BHJOB  y4e€OHO-IIO3HABATEIHLHOMN
JESTENIbHOCTH O0y4aromierocsi Mo OCBOEHHUIO cojaepkaHus mnpeameta. [lo Bcem
Ha3BaHHBIM TO3UIUAM B TIporpaMMe MO XHMHH COOJIIOIEHA MPEEMCTBEHHOCTh
¢ ¢enepanpHOIl paboueit mporpaMMol OCHOBHOT'O 00111eT0 00pa30BaHMs MO0 XUMHUH  (J1J1s1
8-9 xaccoB 00pa3oBaTENBHBIX OpraHU3AINNA, 0a30BbII YPOBEHB).

[IporpammMa 1O XUMHH SIBISIETCS OPHUEHTUPOM [JIsl COCTaBJIEHUS PpabOuux
IpOrpaMM, aBTOPBI KOTOPBIX MOTYT MPEITI0KUTh CBOM MOAXOJ K CTPYKTYPHPOBAHUIO
U TIOCIIEOBAaTEIbHOCTH H3y4Y€HUs Y4YeOHOro MaTepuana, a TakKe CBO€ BHUJCHUE
OTHOCUTEJILHO BO3MOKHOCTH BBIOOpa BapHMaTUBHON COCTABJISIONICH COJIEpPKAHUS
npeaMeTa JOMOJIHUTENBHO K 00513aTeNIbHOM (MHBAPUAHTHOM ) YaCTH €ro COJIEPKAHUS.

XuMHuueckoe o0pa3oBaHME, MOJy4aeMOE€ BBIMYCKHUKAMH 00I1€00pa3oBaTENbHON
OpraHu3alliM, SBJSIETCS HEOTHhEMJIEMOM YacThbl0 WX OOpPa30BaHHOCTH U  CIYXKHUT
3aBEPILAIOIIMM ATANIOM peai3allii Ha COOTBETCTBYIOLIEM 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIMX LETOCTHOW CHCTEME XHMMHUYECKOro oOpazoBaHus. KitoueBble
IIEHHOCTH KacCaloTCsl TMO3HAHUS 3aKOHOB MPHUPOJbI, (POPMUpPOBAHUS MHUPOBO33PEHUS
M 00IIel KyJIbTypbl YEJIOBEKAa, a TAKXKE JIKOJOTMYECKM OOOCHOBAHHOTO OTHOLICHUS
K CBOEMYy 3J0pOBBIO M MPUPOJHOM cpene. Peamnsyercss xumudeckoe oOpa3zoBaHUE
o0yJarommxcsi Ha YpOBHE CpEIHEro oOIero ooOpa3oBaHUs CpPEIACTBAMHU Y4eOHOTO
npeaMeTa « XuMus», COAepHKaHue U IOCTPOEHUE KOTOPOTO ONMPEEIEHBI B IPOrpaMMe 1o
XUMUU C YYE€TOM Chenu(pUKd HAyKu XUMUU, €€ 3HAYCHUS B MO3HAHUU TMPUPOJBI U B
MaTepUAIbHON JKU3HH OOIIECTBA, a TAKXKE C YYETOM OONIMX IeJied W MPUHIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO 00111er0 00pa30BaHMS B
Poccuiickon @enepanum.

[Ipu QopmupoBanumn coaepx aHusi npeaMera «XUMHUSD YUYTEHBI CIEIYIOLIUE
MOJIOXKEHHUSI O crielupUKe U 3HAUCHUU HAYKU XUMUH.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B CO3/IaHUU
HOBOM 0asbl MaTepuaibHOW KyJIbTYpPhl, BHOCHUT CBOW BKJIaJg B (HOpMHpPOBaHUE
palMOHAJIBHOIO HAYYHOTO MBIIUICHHS, B CO3JaHHME IIEJIOCTHOTO MPEACTABICHUS 00
OKpYXalollleM MHpEe KaK O €IUHCTBE NMPHUPOAbI U YeJIOBeKa, KOTopoe (popmupyercs B
XUMHUH Ha OCHOBE TOHUMAaHHSI BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS
B3aMMOCBSI3M MEXIY CTPOCHUEM BEIECTB, UX CBONCTBAMHU M BO3MO>KHBIMU OOJACTIMHU
PUMEHEHUS.
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CoBpeMeHHass XMMHS Kak HayKa CO3HMJATelibHas, HayKa BBICOKMX TEXHOJIOTUH
HalpaBJieHa Ha pelIeHue TTI00anbHbIX IPOOJIEM YCTOWUMBOTO Pa3BUTHUS YEJIOBEUECTBA —
CBIPBEBOM, DHEPreTUYECKOM, NHILEBOM, HKOJIOIMYECKON O€30MacHOCTH U OXpaHbl
310poBbsi. T€CHO B3aUMOJAEHUCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMH, XMMHUS CTajia
HEOTHEMJIEMON YaCTbI0O MHUPOBOM KYJIBTYpbl, HEOOXOIMMBIM YCIOBUEM YCIIEUIHOTO
TpyZJa ¥ )KU3HU KaXKAO0TO YJieHa OOIIecTBa.

B cooTBercTBUM € O0IIMMHU LEISIMU U IPUHLUIIAMU CPETHETO 0011ero 00pa3oBaHus
comepxkanue mpeamera «Xumus» (10 — 11 kmaccel, 6a30BBIA ypOBEHb W3Y4YCHUS)
OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYpHYIO MOJATOTOBKY OOydYaroluxcs,
HEOOXOAMMYIO MM JJisi BbIPAOOTKHM MHMPOBO33PEHUYECKHX OPHEHTHUPOB, YCIEIIHOTO
BKJIIOUEHUSI B JKU3HBb COLIMyMa, MPOAOJDKEHUS OOpa30BaHUSA B Pa3IMUYHBIX OOJACTIX,
HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBIsIOIKUMH ITPeAMETa « XUMUS» ABIIIOTCS 0a30BbIe Kypchl — «OpraHnnyeckas
xumMus» U «O0111as U HeopraHudeckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpP>KaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW MO HEOPTaHMYECKOU
XUMUU (C BKIIOYEHHEM 3HAHWM U3 OOWEed XWMHHM) M OpPraHUYeCKOW XHMHH.
@®opMHpOBaHUE [TaHHOW CUCTEMBbl 3HAHUW NpPU H3YUYEHUU NpeaMeTa 00ecreyrBacT
BO3MOKHOCTh PaCCMOTPEHHS BCEr0 MHOT000pa3Hsl BEIIECTB HA OCHOBE OOIIMX MOHSITHIH,
3aKOHOB U TEOPHUI XUMUHU.

Crpykrypa coaepxaHus KypcoB — «Opranuueckas xumus» u «OOmas
M HeopraHuyeckas XuUMUs» CPOpPMHpPOBAHA B MpOrpaMMmMe MO XUMUU Ha OCHOBE
CUCTEMHOI'0 MOJX0Ja K U3YYEHHIO y4eOHOro Marepuaia u o0yclOBJI€HAa UCTOPUUECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUH Ha OMPEIEICHHBIX TEOPETUUECKUX YPOBHAX. B Kypce
OpraHUYeCKON XMMHH BEIECTBA PACCMATPHUBAIOTCA HAa YPOBHE KIACCUYECKOH TEOPUU
CTPOEHHUS OpPraHUYECKUX COCIWHEHHH, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKHX
Y DJIEKTPOHHBIX MPEICTABICHUNA O CTPOCHHH BellecTB. CBeZeHus1 00 U3yyaeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JO CJIOKHBIX OHOJIOTHUYECKU
AKTUBHBIX COCIMHEHUH. B Kypce OpraHM4ecKOd XUMHUU TIOJYYarOT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsi MNEpBOHAYAIbHBIC
IOPEICTABICHUS O XUMHUYECKOM CBS3M, KIACCHU(PHUKAIMOHHBIX NpHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKON PEaKIUU.

B mpeamere «Xumus» 6a30BOTO YPOBHSI pacCMaTpUBAETCS W3YUYEHHBIN Ha ypPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs TEOPETHUECKUNW MaTepuan U (PaKTOJIOTHYECKHe
CBEJICHUSI O BEIIECTBAaX U XMMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas
Y HEOpraHW4yecKas XUMUS» O00y4yaroUuMMcsl MpPeJOCTaBIsAETCS BO3MOXKHOCTh OCO3HATh
3HAUYEHHUE TMEPUOJIUYECKOr0 3aKOHa C OOIIETEOPETUYECKUX U METOHOJOTHYECKHUX
MO3UIMI, TIyOXe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMNA 3TOro 3aKoHa —
0T 00001IaroIIel 10 0OBSICHSIONIEH 1 MTPOTHO3UPYIOIEH.

Ennnas cucremMa 3HaHWMKW O BaXKHEMIIMX BEIIECTBAX, WX COCTABE, CTPOCHUM,
CBOMCTBax W TMPUMEHEHHUH, a TaKXKE O XUMHUYECKHX pEaKLUsIX, HMX CYIIHOCTH
Y 3aKOHOMEPHOCTSIX MpoTeKaHus pomnonnserca B kypcax 10 u 11 kmaccoB anemeHTamu
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COJIEpKaHUS, UMEIOIIMMU KYJIbTYPOJIOTHYECKUI U MPUKIATHON XapakTep. ITU 3HAHUS
CIIOCOOCTBYIOT TOHMMAaHUIO B3aMMOCBSI3M XMMUU C JIPYTUMU HayKaMu, PaCKpbIBAIOT €€
pOJIb B TO3HABATEILHOW W MPAKTUYECKON JI€ATEIbHOCTH YeIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHHSI K IPOLIECCY TBOpPUECTBA B OOJACTU TEOPUU U MPAKTHYECKHX
NPWIOKEHUH XHUMHUHM, TOMOTalOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpPOOJIeMax, CBSI3aHHBIX C XMMHEH, KPUTHYECKH OCMBICINBATH
“H(OPMAITHIO U IPUMEHSITH €€ JIJIs TIOTIOTHEHUS 3HAHUH, PEIICHU S MHTSIIEKTYaTbHBIX U
AKCIIEPUMEHTAJILHBIX HCClIeIoBaTeIbCKUX 3aia4d. Coaepikanue y4eOHOro mpeamera
«XuMmus» JAaHHOTO ypPOBHS  M3YYCHHS OPHEHTHPOBAHO Ha  (POpMHUPOBAHUE
y 00ydYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI ISl MOHUMaHusA ¢Guiaocohckux uiei,
TaKMX KaK: MaTepUajJbHOE €IWHCTBO HEOPraHMYECKOTO0 W OPraHUYEeCKOro MHpa,
0OyCJIOBJIGHHOCTh CBOMCTB BEILIECTB HMX COCTAaBOM M CTPOEHHUEM, I103HABAEMOCTb
IPUPOJIHBIX SABJICHUN MYTEM SKCIEPUMEHTA U PELICHUS MPOTUBOPEUUI MEXITY HOBBIMU
(akTaMl U TEOPETUYECKHUMH MPEANOCHIIKAMH, OCO3HAHUE POJIM XUMHUU B PEUICHUU
HKOJIOTMUYECKUX TMPOoOJeM, a Takke MpoOjeM cOepeKeHUs SHEPreTUYECKUX PECYPCOB,
CBIPbsi, CO3JJaHUS HOBBIX TEXHOJIOTUN U MaTepUaoB.

B nuiane penreHus 3aady BOCHUTAaHUS, Pa3BUTHS U COLMATIM3ALUU O0YYarOIUXCS
NPUHATHIE IPOTPAMMOM IO XUMHUH MTOAXOBI K OMPEACIEHUIO COAEPKAHUS U IOCTPOCHUS
npeAMeTa MPeAyCMAaTPUBAIOT (POPMHUpPOBAHME Yy OOyYarOIUMXCsl YHUBEPCAJIbHBIX
y4eOHBIX JEHCTBUMN, UMEIOIUX 0a30BOE 3HAUCHUE JIJIs1 PA3JIMYHBIX BUJIOB JESTEIHLHOCTH:
perieHus: mpoOJeM, MOUCKA, aHau3a U 00padOTKU HHGOPMAIMKU, HEOOXOIUMBIX IS
NpUOOpPETEHUsI  OMbITa MPAKTUYECKOM M HMCCIEAOBATENbCKOW  JESTEIbHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B IO3HAHUM XUMUHU.

B nmpakTtuke npenogaBaHusi XMMUHM KaK Ha YPOBHE OCHOBHOT'O O0OILIEro 0Opa3oBaHus
TaK U Ha YPOBHE CPEIHEro o0Iiero oopa3oBaHus, MPU ONPEAEICHUHN COJAEPKATEIbHON
XapakTepUCTHKUA 1EeJIed U3YYEHUs] TMpeaMeTa HaMpaBICHUEM MEPBOCTEIICHHOM
3HAYUMOCTHU TPAJAULIMOHHO MpPHU3HAETCS (DOPMUPOBAHHE OCHOB XMMHUYECKON HAYKH Kak
00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON JIEATEIbHOCTH YeJIOBEKa U KakK
OJIHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJbTYypbl. C METOIMYECKON TOYKH 3PEHUS TaKOU
MO/IXO0/1 K ONPEACIICHUIO 1IeJIel U3yUeHUs IPeAMETA SIBISETCS BIIOJHE ONpaBIaHHBIM.

['maBHBIMU 1LIETIIMH M3YyYE€HUS TIpeaMeTa «XHUMHS» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs Ha 0a30BOM ypOBHE SIBJISIIOTCSI:

dbopMupoBaHHUE CHUCTEMbl XMMHUYECKUX 3HAHUN KaK BaXKHEUIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUPa, B OCHOBE KOTOPOM JI€XAT KIIOUEBbIE MOHATHUA,
dbyHIaMEeHTAIbHBIE 3aKOHBI M TEOPHUH XHWMUH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U
MOHUMAHHWE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHMPOBO33PEHUYECKOr0 XapakTepa,
03HAKOMJIEHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBIICHHUS;

dbopMHpOBaHWE W pPa3BUTHE TMPEICTABICHUNA O HAYYHBIX METOJaX IO3HAHUS
BEIIECTB MU XUMHUYECKUX PEAKIUH, HEOOXOMUMBIX [JIi TPUOOPETCHHUS YMEHUMU
OPUEHTUPOBATLCS B MUPE BEIIECTB U XUMUUECKUX SBJICHHUM, UMEIOIIIMX MECTO B MPUPOJIE,
B [IPAKTUYECKOW U MOBCEHEBHOM KU3HU;
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pa3BUTHE YMEHHA M CIOCOOOB JAESITENBHOCTH, CBA3AHHBIX C HAOMIOJACHHUEM H
OOBSICHEHMEM XHMHMUYECKOIO JKCIIEpUMEHTa, COONIOACHUEM TpaBUil 0€30IacHOro
oOpallleHus C BEIIECTBAMHU.

ConeprkaTesipHasi XapaKTEpUCTHKA LeJed U 3a/1a4 U3yYEeHUs IPeIMETa B IpOrpaMmme
[0 XMMHUU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMU B
cucTeMe cpefaHero oomero oopazoBanmsi. CerogHs B MPETNOaBaHUK XUMUU B OOJIBIIEH
CTETIEHU OTAACTCSA MPEANOYTCHHE MPAKTUYECKOM KOMIIOHEHTE COAEep>KaHUsl 00ydeHHUs,
OpPUEHTHPOBAHHOW Ha MOJTOTOBKY BBIMYCKHHKA 00111€00pa30BaTeNIbHON OpraHu3aluiy,
BIIQJICIONIETO HE HA0OpOM 3HAHWH, a (PYHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh
crocobaMu ¥ YMEHHUSIMH aKTHUBHOTO TOJYYEHHS 3HAHUM U MPUMEHEHHS UX B pPeaTbHOU
KU3HU JJIS1 peLIEHUS IPAKTUYECKUX 3a/1a4.

B oTOoli CcBA3M mpM M3y4YeHHMH MpeaMeTra «XHUMHS» JTOMUHHMPYIOIIEE 3HAYEHUE
MpUOOPETAIOT TAKUE LT U 337a4H, KaK:

ajanranus oOydJaroIMXCs K YCIOBUSM JUHAMHYHO pPAa3BUBAIOLIEIOCS MHUPA,
(dbopMupOBaHNE WHTEIJICKTYalIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caM0O00pa30BaHMUIO,
COTPYJHHUYECTBY, CAMOCTOSITEIbBHOMY NPUHATHIO IPAMOTHBIX PELIEHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(opMHpoOBaHUE y 00YYAIOIIUXCS KIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETECHIIHN),
UMEIOUINX YHHUBEPCAIBbHOE 3HAUCHUE AJI PA3JIUYHBIX BUIOB ACSITEIBHOCTU: PEIICHUS
npoOjeM, TMOUCKa, aHaim3a W 0o0paboTku  uHGOpMALMHM,  HEOOXOIUMBIX
IUTS IPUOOPETEHUS OTIBITA ICITETFHOCTH, KOTOpasi 3aHUMAaEeT BAXKHOE MECTO B TIO3HAHUU
XUMHH, @ TakXKe AJI1 OLEHKU C MO3MLIMHA SKOJIOTMYEcKOM O€30MacHOCTH XapakTepa
BJIMSTHHSI BEHIECTB M XMMHUYECKHX TMPOIECCOB HA OPTaHM3M YelIOBEKa M MPHUPOIHYIO
cpeny;

pa3BUTHE TMO3HABATEJIbHBIX MHTEPECOB, WHTEIUICKTyaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN O00YyYarolUXCs: CHOCOOHOCTH CaMOCTOSITENBHO MPUOOPETaTh HOBBIE
3HAHUA 10 XWMHUU B COOTBETCTBHU C XMU3HEHHBIMHU IMOTPEOHOCTSMH, UCIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUY JUIs IOMCKA U aHalIu3a y4eOHOM 1 Hay4HO-
MOMYJSIPHON HHPOPMAIIHA XUMHYECKOTO COJIePIKaHNUS;

dopMupoBaHrHE U pa3BUTHE Yy OOYYAIOIIMXCSA ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHHsI, HaOJIOAaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpPHU I[UIAHUPOBAHUM W TMPOBEICHUH XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHTAHUE Y 00yJarommxcsl yOekIeHHOCTH B TYMaHUCTUYECKOW HaNpaBJICHHOCTH
XUMHH, €€ BaXHOH pOJIM B PEIICHUU TIOO0ANBHBIX MPOOJIEeM palHOHATBHOTO
PUPOJIONIONB30BAHUS, TOMOJHEHUSI DHEPreTUYECKUX PECYpCOB U COXPAHEHHUS
MPUPOJHOTO PABHOBECHs, OCO3HAaHUS HEOOXOJUMOCTH OEpEeKHOr0 OTHOILIEHUS
K TPUPOAEC M CBOEMY 3JIOPOBBIO, a TaKKe MPUOOPETCHUs OMBITa HCIOJIb30BAHUS
MOJIyYE€HHBIX 3HAHUW JUJISl IPUHATHS TPAMOTHBIX PEIIEHUN B CUTYalMsIX, CBSI3aHHBIX C
XUMHUYECKUMU SIBICHUSIMH.
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e wm 3amaun  u3ydeHus npeaMeTa «XUMHS» TONYYHIM TMOAPOOHYIO
METOAMYECKYI0O HHTEepIpeTanuio B paszzaene «llimanupyembie pe3ynbTaThl OCBOCHHS
IpOrpaMMbl [0 XHUMHK», TAKUM 00pa3oM 00ECeueHO YeTKOE IMPEJICTABICHHE O TOM,
KaKue 3HaHHUs U YMEHHS UIMEIOT MPSIMOE OTHOILICHHUE K pean3alii KOHKPETHOW HEIH.

B yuebGHOM mutaHe cpemHero obmiero oOpa3oBaHHs MpeAMET «XUMHs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MpeAMETHO 001acTu «EcTrecTBeHHO-HAYUHBIE TPEIMETHI.

OOmiee 4yucinO 4yacoB, PEKOMEHJOBAHHBIX I M3y4€HUs XHUMHUHU, — 68 4Yacos:
B 10 kmacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34 gaca (1 yac B Hezeno).
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COLEPKXAHUE OBYUYEHMUA

10 KJIACC

Teoperuyeckne 0CHOBbI OPraHNYeCKO XUMHH

[IpeameT oOpraHMYECKON XHMHH: €€ BO3HMKHOBEHHUE, Pa3BUTHE M 3HAYEHUE B
[OJyYEHUU HOBBIX BEIIECTB U MaTepuajoB. Teopuss CTPOCHUS OPraHUYECKUX
coenquneHnit A.M. BytnepoBa, ee ocHoBHbIe mOJOXKeHUS. CTpyKTypHBIE (HOPMYIIBI
OpraHUYecKUX BeHlecTB. ['omMoiiorus, u3oMepus. XUMHUYECKasi CBSA3b B OPraHUYECKUX
COEIMHEHUSIX — OJMHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenne o KiaccupUKAIMM OpraHMYECKUX BemecTB. Homenkiatypa
OpPraHUYECKUX COEIMHEHUH (CHCcTeMaTHYecKasl) U TPUBUAIbHBIC HA3BAHUS BaXKHEHIINX
MIPEACTABUTENEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKClepUMEHTAJIbHbIE METOAbl H3Y4YEHMs] BEIIECTB M MX [PEBPALLECHUI:
O3HaKOMJIEHHE C O0pa3l[aMH OpPraHMYeCKHX BELIECTB M MaTepUallaMHd Ha UX OCHOBE,
MOJEIIMPOBAHUE MOJEKYJ OpPraHMYECKUX BEIIECTB, HAOMIOJEHHE U ONUCAHUE
J€MOHCTPALMOHHBIX OIBITOB 110 MPEBPALLIEHUIO OPTaHUYECKUX BEILIECTB IPU HArpeBaHUU
(1aBneHue, 0OYrIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKNN Psifl. METaH M 3TaH — NpOCTEUIINE
MPEACTABUTENN AJIKAHOB: (PM3MYECKHE U XMMHUYECKUE CBOMCTBA (pPEaKUUU 3aMEICHHS
Y TOPEHMS ), HAXOXKJICHUE B IPUPOJE, OJYUYECHUE U IPUMEHEHUE.

AJKEHBI: COCTaB W CTPOEHHE, I'OMOJIOTMYECKHWA pAL. OTWUIEH U MPONUIEH —
MPOCTEUIINE PEICTABUTENN ATKEHOB: (DU3NUYECKUE U XMMHUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TAJIOIC€HUPOBAaHUS, THUAPATALMM, OKUCIEHUS U IOJIMMEPHU3ALUN),
MOJIy4YeHUE U MPUMEHEHHUE.

Anxanuensl: Oyrtamuen-1,3 wu wmetwnOyraauen-1,3: cTpoeHue, BaKHEHIIMe
XUMUYECKUE CBOMcTBa (peakuus mnonuMmepuszanuu). [logyyeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJOTHYECKUI psl. AUETHIIEH —
OPOCTEHIINI MpeACTaBUTEIb ATKUHOB: COCTaB, CTPOEHUE, (PU3HUECKHEe U XUMUYECKUE
CBOMCTBa (p€aKkIUu TUIPUPOBAHUS, TAJIOTCHUPOBAHUS, THUApPATALMU, TOPEHMUS),
MOJIyYEHUE U IPUMEHEHHUE.

Apensbl. beHsoit: cocraB, crpoeHue, (GU3NYECKUE U XUMUUECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHNSI U HUTPOBAHHUsA), MOJIYyYEHUE M NPUMEHEHHE. TOKCHYHOCTh apeHOB.
['enetndeckast CBA3b MEXIY YIVIEBOJAOPOJAMHU, NPUHAMJEKAIIMMH K Pa3IUYHBIM
KJIaccam.

[IpuponHbIe HCTOUHUKU YTIEBOAOPOAOB. [IpupoaHbIii Ta3 U NOMyTHBIE HEPTIHBIC
ra3el. Hedts 1 ee mpoucxoxaenue. CriocoObl mepepaboTKu HEPTH: IEPETOHKA, KPEKUHT
(TepMuueckuii, katanuTuueckuil), nuposus. IlpoaykTsl mnepepaboTku HedpTH, HUX
NPUMEHEHHE B MPOMBILIUIEHHOCTH U B ObITy. KaMeHHbIM yroib W OPOAYKTHI €ro
nepepadoTKy.



denepanbHas padouas nporpamma | Xumusi. 10-11 kmacchl (6a30BbIii YPOBEHB)

OKCHNEpPUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB H HMX MPEBpPALLCHUN:
O3HaKOMJIEHHE ¢ 00pasllaMu IJIacTMacc, KaydyKoB M pe3uHbl, kKowekuun «Hedto» u
«Yroap», MOJIEINPOBAHHE MOJIEKYJ YIJIEBOJOPOJOB H TaJOr€HOIPOU3BOJHBIX,
MIPOBEJICHUE MPAKTUIECKOM PabOTHI: MOTyUYeHUE ITUIICHA U U3YYCHHE €T0 CBOICTB.

PacuetHble 3anaun.

Bbruncnenus o ypaBHEHHIO XUMUYECKOW peakluu (Macchl, 00beMa, KOJIMYECTBa
MCXO/HOT'0 BELIECTBA WX MTPOIYKTa PEAKIIMH I10 U3BECTHBIM Macce, 00beMY, KOJTUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WJIA TPOIYKTOB PEAKLIUN).

Kucaopoaconepskaimue oprannyeckue coeImHeHnst

[IpenenbHbIe OTHOATOMHBIE CIUPTHI. METaHOJ U ATAHOJI: CTPOEHUE, PU3NUECKUE U
XUMUYECKHME CBOMCTBA (pEaklMM C AKTUBHBIMU METaJIaMH, TajJOr€HOBOAOPOJAMH,
ropeHue), npuMeHeHrue. BogopoiHbie CBSI3M MEXKIy MOJIEKyJaMH CIUpToB. JleiicTBue
METaHOJIa U ATAHOJIa HAa OPTraHW3M YEJIOBEKA.

MHoroaToMHbI€ CIUPTHI. DTUICHTIIMKOIb U TJIMIIEPUH: CTPOCHHUE, GU3HUYECKUE U
XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBHE CO HICJIOYHBIMH METaJUIAMH, KaueCTBEHHAas
peakusi Ha MHOTOATOMHBIE CIIUPTHI). JleiicTBUe Ha opraHu3M 4enoBeka. [IpumeHeHune
[JIMIEPUHA U ATUJICHTIIUKOIIS.

deHOo: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
denona. [Ipumenenue denona.

Anpaeruibl. @opManbIeru, aleTanbAeTul: CTPOCHHE, (PU3NIECKUE U XUMUYECKUE
CBOMCTBA (pEaKIMK OKUCIIECHUS 1 BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIIUHU ), OTyUeHNE
U IPUMEHEHHUE.

OmHOOCHOBHBIE TpeseNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHAsT M YKCyCHas
KHCJIOTHI: CTpOeHUE, GU3NICCKHUE U XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIITHE JIJIS Kilacca
KHUCIIOT, peakius »Tepudukanuu), TMojJydeHne u mnpuMeHenue. CreapuHOBas
U OJICMHOBAsl KUCJOTHI KaK MPEACTaBUTEIM BBICHIUX KapOOHOBBIX KUCIOT. Mblja Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxxable >QUpPbl Kak MPOU3BOJAHBIC KapOOHOBBIX KHUCIOT. ['MIpOSN3 CIOKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenne xupoB. bruonornyueckast posb KUPOB.

VYrneBoapl: cocTaB, KiaacCU(pUKAIMSA YIIIEBOJOB (MOHO-, AW- W TMOJUCAXapUIBbI).
['mroko03a — mpocTeruii MOHOCaXapul: 0COOEHHOCTH CTPOECHUSI MOJIEKYJIbI, (PU3nyecKkue
U XUMUYECKHE CBOMCTBa (B3aumojeiictBue ¢ rumapokcuaoM wmenu(ll), oxucnenue
aMMHMa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBIeHHE, OpOXKEHUE TITHOKO3bI),
HaxO0XXJICHUE B MPUPOJie, MpUMEHEeHUEe, Onosoruyeckas poiib. @orocuntes. OpykTo3a
KaK U30Mep TITHOKO3BI.

Kpaxman wu wpemmono3a Kak MNOpupojHble mnonumepbl. CTpoeHue Kpaxmalia
U [eUT0NIo3bl. DuU3NYecKkue W XUMHYECKHE CBOWCTBA Kpaxmana (THIpOJIu3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

DKCIepUMEHTaIbHBIE METO bl U3YUEHHUSI BEILIECTB U UX NIPEBPAICHUI: IPOBEICHUE,
HaOMIOZICHWE W  ONMUCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
KaueCTBEHHbIC PEaKIIMU OJHOATOMHBIX CIHUPTOB (OKHCJICHHUE JTaHOJa OKCHIOM
meau(1l)), MHOTOaTOMHBIX CHHUPTOB (B3aUMOJCUCTBUE IIMIIEPUHA C THAPOKCHIOM
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menu(Il)), ampaernmoB (OKUCICHHE aMMHA4YHBIM pacTBOpoM okcuaa cepedpa(l)
u rugpokcunoM wmeau(ll), B3aumomelcTBUE Kpaxmana C HOAOM), MPOBEIACHUE
MPaKTUYECKON PabOThI: CBOMCTBA paCTBOPA YKCYCHON KHUCIIOTHI.

PacueTHbie 3a1aumn.

Brruucnenus mo ypaBHEHHIO XUMHUYECKOW peaknuu (Macchl, 00bemMa, KOJIMIeCTBa
UCXOJHOTO BEIECTBA WJIM TMPOAYKTa pEaKIMUd IO M3BECTHBIM Macce, O0bemy,
KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKITHH ).

A30TcoAep:Kale OPraHudecKue CoeJuHEeHN s

AMMHOKHCIIOTBl Kak amM(OTepHbIE OpraHWYecKue coequHeHus. Duznueckue u
XUMUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha MpUMEpE TIUIMHA). bruojgornueckoe 3HaueHHe
aMuHOKuCHOT. [lenTuasl.

benkn kak mnpuUpoAHBIE BBICOKOMOJEKYJISIpHbIE coenuHenus. [lepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa O€JKOB. XMMUYECKUE CBOMCTBA OCJIKOB: THAPOIH3,
JIeHaTypallys, KaueCTBEHHbIC PEaKIuy Ha OCJIKH.

DKCnepUMEHTAIbHBIE METO/IbI U3YUYEHHUSI BEIIECTB U UX MPEBpallleHNI: HAOI0/IeHE
U ONHCAaHUE JEMOHCTPAIMOHHBIX OIMBITOB: JIeHATypaius OENKOB IMpU HarpeBaHUH,
I[BETHBIE PEAKIIUU OCIKOB.

BricokoMosIeKy IS pHBIEC COCIMHEHUS

OCHOBHBIE TIOHATHS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEAUHEHUWA: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIIEHD ITOJIMMEPU3ALIUH, CPEIHAS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUNA — MOJUMEpPU3ALHUs U
MTOJIMKOHICHCALHS.

OKCHNEpPUMEHTAIBHBIE METOAbl M3YYEHMsS] BEIIECTB M HUX NPEBPALLICHUI:
O3HAaKOMJIEHME € 00pa3lamMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H

Peanuzanuss MeXnpeaMETHBIX CBSI3€M INPU M3YYEHUM OPraHUYECKOW XUMHUHU B
10 kmacce OCyIIECTBISICTCS 4Yepe3 MCIOJb30BaHHE KaK OOIIUX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK W TIOHATHUM, SIBJISIONIMXCS CUCTEMHBIMH JJI1 OTICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TIOHITHS: SBICHHE, HAYYHBIHN (DaKT, THIIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CUHTE3, KJIaCCU(PUKALMS, MEPUOJAUYHOCTh, HAOIIO/IEHUE, U3MEpPEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE.

®duzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHM
YpOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHUE BeIlecTBa, (HU3UUYECKUE
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, Ouochepa, OOMEH BEIIECTB B OPraHU3ME,
dboToCcHUHTE3, OMOJOTUYECKH aKTUBHBIE BellecTBa (O€JIKH, YTIEBObL, >KUPbI, (HEPMEHTHI).

['eorpadusa: muHepanbl, TOpHbIE MOPOAbI, MOJIE3HBIE WCKOMAEMbIE, TOILIUBO,

pECypChI.
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TexHonorus: IMUIICBLIC IIPOAYKTBI, OCHOBBI PAlMOHAJILHOI'O IMMTAHWUA, MOIOIIUC
CpeacTBa, JICKAPCTBCHHLIC U KOCMCTUYICCKUC ITPCIIaApaThl, MATCPUAJIbI N3 HCKYCCTBCHHBIX
U CUHTCTHUYCCKHNX BOJIOKOH.

11 KJIIACC

OBIIAA N HEOPTAHNYECKASA XUMUA
Teopernyeckne 0CHOBbI XUMHH

XUMUYECKUI 31eMEHT. AToM. SIpo atoMma, HM30TOMNbI. DJIEKTPOHHAs 000JIOYKa.
DHepreTHYeCKre ypPOBHHU, IMOIYPOBHU. ATOMHBIE OpOHMTanmu, s-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH pacnpenesieHus JEKTPOHOB IO OPOUTAIISIM B aTOMaXx 3JIEMEHTOB MEPBBIX
YeThIPEX MEePUOI0B. DIEKTPOHHASI KOH(PUTypalusi aTOMOB.

[lepnonnueckuit 3akoH n [leproanueckas cucrema XuMHA4YeCKux annemeHToB [[.H.
MenneneeBa. CBsA3b IEPUOANYECKOTO 3aKOHA U [leproanyeckon CucTeMbl XUMUYECKHAX
anementoB JI.MI. MeHneneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOEHHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHMsI CBONCTB XMMHUYECKHX 3JIEMEHTOB M OOpa3yeMbIX HMH
IOPOCTBIX M CIIOXKHBIX BEUIECTB MO IpynnaM M IepuoaaM. 3HAYEHHE MEPUOJIUYECKOrO
3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BelecTBa. XuMuueckas CB3b. Buapl XuMn4yeckoil cBsi3U (KOBaJIEHTHAsI
HEeMNoJsipHass W TOJIsIpHasi, WOHHAas, MeTajuinyeckas). MexaHu3Mmbl 00pa30BaHUsA
KOBAJICHTHON XMMHUYECKOW CBA3M (OOMEHHBIN M JIOHOPHO-aKLENTOPHBIN). BogopoaHas
CBA3b. BanleHTHOCTH. DNEKTpOOTpULIATEIbHOCTh. CTeneHb OKUCIICHUs. VIOHBI: KaTHOHBI
Y QaHUOHBI.

BemectBa MOJEKYJISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BELIECTB
OT TUIA KPUCTAIUTNYECKON PELIETKH.

ITonsaTHe 0 nucnepcHbIX cuctemMax. ICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas
JI0JIsI BELIECTBA B PACTBOPE.

Knaccudukanusa Heoprannueckux coenuHeHuii. HoMeHkiatypa HeopraHM4eCKuX
BELIECTB. [l'eHeTnyeckas CBS3b HEOPraHWYECKHX BEUIECTB, IPUHAJICKAMNX K
Pa3IMYHBIM KJIACCAM.

Xumnueckas peaknus. Kmaccudukanmss XuMAYECKUX PEAKIUi B HEOPTaHHUECKOU
U OPraHWYeCKOM XHMMMH. 3aKOH COXpPAHEHHUs MacChbl BELIECTB, 3aKOH COXPAHEHHS U
MIPEBPAILECHHS SHEPTUH IPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT pasziuyHbIX (dakTopoB. OOpaTuMble
peakuuu. XuMuueckoe paBHoBecue. MaKTOPhI, BIUAIOIIKME HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

Onektposutuueckas aucconuanus. CunpHbie W cinaldble 2yekTpoiuTsl. Cpena
BOJHBIX PAacTBOPOB BEILECTB: KHCIAs, HEUTpaJibHas, IIEJIOYHasA. Peakunn HMOHHOIO
oOMeHa.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINU.
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OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB MW HX [PEBpalICHUI:
nemMoHcTpauus  Tabmuy — «llepuognueckas cucTeMa  XMMUYECKHX — DJIEMEHTOB
J.1. MeHnneneeBa», n3ydeHne Mojelield KPUCTALUTMYECKUX PEIICTOK, HAOII0IeHUE U
OMHCaHWE JEMOHCTPALMOHHBIX M JIaDOPAaTOPHBIX OIBITOB (Pa3loXKEeHHE IMEPOKCHAA
BOJIOPOJIa B IPUCYTCTBUM KaTAJIA3aTOPA, ONPEACIICHUE CPEAbl PAaCTBOPOB BEILECTB
C MOMOIIBK YHUBEPCAJIBHOTO HWHIMKATOPa, PEAKIUH MOHHOrO OOMEHa), MPOBEICHUE
MpakTH4ecKor paboThl «BrusiHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOMN
peaKkuumn».

PacueTHsie 3a1aum.

PacueTsl 0 ypaBHEHUAM XMMHMYECKUX PEAKIHUM, B TOM YMCIIE TEPMOXHUMHYECKHUE
pacyeTsl, pacueThl C UCIIOIb30BAHUEM ITOHATHS «MACCOBas JOJIS BEILIECTBAY.

Heoprannueckasi xumusi

Hemeramnbl. Ilonoxenne HemetamioB B Ilepuoguueckoil cucteMe XMMUYECKHUX
sanemenToB J.W. MenzeneeBa u 0COOEHHOCTH CTpOEHUSI aTOMOB. DPU3HMYECKHUE CBOMCTBA
HEMETaJVIOB. AJUIOTPOIUS HEMETAJUIOB (Ha mpuUMeEpe Kuciopona, cepwl, ¢ocdopa u
yriepoza).

XUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (rajoreHOB, CEphbl, a30Ta,
docdopa, yriepojsa U KpeMHHS]) U UX COCAUHEHUM (OKCHIOB, KHUCIOPOICOACPKAIINUX
KHCJIOT, BOJIOPOJHBIX COETMHEHUI ).

[IprumeHeHnEe BaXKHENIIIUX HEMETAJIJIOB U UX COCIMHEHUU.

Mertamnbl. Ilosnoxxkenne wmertauioB B llepuoaudeckor cCUCTEME XUMHYECKUX
anemenToB J[.M. MenneneeBa. OcOOEHHOCTU CTPOSHUS IEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmme  ¢u3mdeckue cBodicTBa  MeTaioB. CIulaBbl  METaJLIOB.
DJIEKTPOXUMHYECKUN PsiJT HAMIPSKEHUI METaJIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIIIUX METAJIOB (HATPU, KW, KaJlbIIUi, MarHui,
AJTIOMUHMH, IIUHK, XPOM, KE€JI€30, MEb) U X COCTUHEHUM.

OO61mue criocoObI oJTy4eHHs MeTaIJIOB. [I[pruMeHeHre MeTaioB B ObITY M TEXHUKE.

DKCIepUMEHTATbHBIE METO/IbI U3YUCHUST BELIECTB U UX MPEBPAICHUN: U3yYCHUE
KoJuleKiMuu  «MeTayuiel W CIUIaBb»,  OOpaslloB  HEMETA/UIOB,  PEIICHUE
OKCIIEPUMEHTANILHBIX ~ 3a7a4, HaOJIOJICHHWEe U  ONHCAHHWE  JIEMOHCTPAIMOHHBIX
U JTa0OpATOPHBIX OMBITOB (B3aMMOJCUCTBUE TUIPOKCHUIIA ATIOMHHHUS C PacTBOpaMU
KHUCJIOT M I1IeJIOUEH, KaueCTBEHHbBIC PEAaKIIMM HAa KAaTHOHBI METAJJIOB).

Pacuetnsble 3agaun.

Pacuetsl Macchl BemiecTBa WM OOBbEMa Ta30B MO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM 00bEeMy OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, PacUeThl
Macchl (00BbeMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMU, €CJIM OJHO W3 BEIIECTB
UMEET MPUMECH.

XuMus v xxKu3Hb. MeKnpeaMeTHbIe CBI3H

Ponp xumum B oOecrnie4eHUM HKOJIOTUYECKOM, HSHEPreTUYECKOM W THUIIEBOU
0€30I1aCHOCTH, Pa3BUTHH MEIUIIMHBI. [IoHSATHE O HAYYHBIX METOJIaX MTO3HAHUS BEIIECTB
Y XUMHUYECKUX PEAKLIHM.
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[IpencraBnenust 00 OOMMX HAYYHBIX NPUHLHUIAX MPOMBIIUICHHOTO TOTYYECHHS
BaYKHEHMILINX BEILIECTB.

YenoBek B MUpE BEUIECTB U MATEPUAJIOB: BaXKHEUIIINE CTPOUTEIbHbBIE MaTepUabl,
KOHCTPYKLIMOHHBIE ~ MaTe€pHalbl, KpacKH, CTEKJIO, KepamMHKa, MaTepHalibl JJIsl
AIIEKTPOHHUKH, HAHOMAaTepUaibl, OPTaHUYECKUE U MUHEPAJIbHBIE YA0OPECHUS.

XUMHUSLT W 3J0pOBbE 4YEJNOBEKa: MpaBWa HCIOJIb30BAHMS JIEKAPCTBEHHBIX
IpernapaToB, IpaBujia OE30MACHOTO MCHOJIb30BAaHUS IPENApaToB OBITOBOW XUMHH
B IIOBCEJITHEBHOM JKU3HHU.

Peanuzanus MeXNnpeaMETHBIX CBSI3eH MPU M3y4yEeHUM OOLIEH M HEOpPraHWYeCKOU
xuMHH B 11 Kjacce OCyIIECTBISETCS 4epe3 MCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
Hay4YHbIX TOHATUH, TaK M MOHATHUM, SBISAIOIIUXCS CHUCTEMHBIMH JUIS OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MMOHATHA: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CHUHTE3, KIacCU(pUKauus, I[EPUOJUYHOCTb, HAONIOIEHUE, OSKCIIEPUMEHT,
MOJIETTMPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®du3uka: MaTepusi, SHEPrusi, Macca, aToM, IMEKTPOH, POTOH, HEUTPOH, MOH, U30TOII,
pPaZoOaKTUBHOCTb, MOJIEKYJA, JHEPreTHUECKUN YpPOBEHb, BEILIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHME BELIECTBA, (PU3NYECKHE BETUUYMHBI U €IUHULBI UX HU3MEPEHHS,
CKOpOCTb.

buonorus: kierka, opraHusM, 3KocucTeMa, Onocdepa, Makpo- U MUKPOIIJIEMEHTHI,
BUTaMUHbBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJbI, MOJIE3HBIE HMCKOMAeMble, TOILIUBO,
pPECYPCBI.

TexHonorus: XUMHYECKash MPOMBILUIEHHOCTh, METAJLTyprusi, MPOU3BOICTBO
CTPOUTEIBHBIX  MaTepPHUANIOB, CEIbCKOXO3AWCTBEHHOE MPOM3BOJCTBO, MHILEBAs
IPOMBIIIEHHOCT, bapmaneBTHUECKAS IIPOMBIIUIEHHOCTb, IPOU3BOJICTBO
KOCMETUYECKHX  [penaparoB, MNPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaTEpHUAJIOB,
AJIEKTPOHHASI IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHAN
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS 00y4YarOIIUMUCS
nporpaMm cpefaHero oOmiero oOpa3oBaHus (JIMUHOCTHBIM, METaNpEIMETHBIM U
npeaMeTHbIM). HaydyHO-MeToaudeckol OCHOBOM Juisi pa3pabOTKH IUIAHHPYEMBIX
pe3yJIbTaTOB OCBOCHHUS MPOTPaMM CpEeIHEro o0Iero o0pa3oBaHus SBISETCS CUCTEMHO-
NEATEIIBHOCTHBIN MOIXO/I.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-AEATEILHOCTHBIM TOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeIMeTa «XUMUs» Ha YPOBHE CPEIHETO OOIIETO
00pa3oBaHUsI BBIJICJICHBI CIACAYIONINE COCTABISIONINE:

OCO3HaHME OOYYAIOMIUMHCS POCCHUHUCKOM TpaKJaHCKOWM HMACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTHBAIIMU K 00YUYEHHUIO;

LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAUIINKM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4YarolUMXCsi PYKOBOACTBOBAaTbCA B CBOEHU
NEeSATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMU, MPUCYIIIMMU LIETOCTHOM CUCTEME
XUMUYECKOTO 00pa30BaHus;

HaJIMYue MPABOCO3HAHUS IKOJOTMUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh IIEJIH
U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3YIBTATHI OCBOEHUS MpeAMETa « XUMUSD) TOCTUTAIOTCS B €JUHCTBE
y4eOHOM M BOCIHUTATENHHON NEATEIBHOCTH B COOTBETCTBUU C T'YMAaHHCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U UJ€aJIaMH POCCUIICKOTO
IrpaXIaHCKOT0 OOIIeCTBa, MPUHITHIMU B 00IIIECTBE HOPMAMH U TIpaBUJIAMU TTOBEICHHUS,
CIIOCOOCTBYIOIIIMMHU TIPOIIECCaM  CaMOTIO3HAHUS, CAMOPAa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHHS JINYHOCTH O00YyUYaOIIUXCS.

JIugyHOCTHBIE ~ pe3yibTaThl  OCBOGHUS  MpeaMera  «XUMHUS»  OTpa)karoT
c(OPMHUPOBAHHOCTh  ONbITAa TIO3HABATEIbBHOW ©  MPAKTUYECKOW  JIeATeIbHOCTH
00yJaroImMXCsl MO pean3alii MPUHATHIX B 00IIECTBE IIEHHOCTEN, B TOM YHCJIC B YACTH:

1) rpaskIaHCKOro BOCIIMTAHMS:

OCO3HAHMS OOYYAIOUUMKCS CBOMX KOHCTUTYIMOHHBIX IpPaB M OOS3aHHOCTEH,
YBKEHHS K 3aKOHY M ITPABOIOPSIKY;

IPEACTaBACHHS O COIHAIBHBIX HOPMAaxX M MPABUIIaX MEKINIHOCTHBIX OTHOIICHUI
B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW MEATEIBHOCTH MPH CO3JAaHUU YUEeOHBIX
MPOCKTOB, PEIICHWH YYeOHBIX W IMO3HABATEJIbHBIX 3a]a4, BBIMNOJHEHUH XHMHUYECKUX
9KCIIEPUMEHTOB,;
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CIIOCOOHOCTH ITOHMMATh U [IPUHUMATb MOTUBbI, HAMCPCHU, JIOTUKY U apTYMCHTBI
APYTUuX IIPHU aHAJIU3C PA3JIMYHBIX BUIOB y‘I€6H0ﬁ ACATCIIBHOCTH,

2) IATPHOTHYECKOI0 BOCIIUTAHMS

IICHHOCTHOTO  OTHOIIECHMSI K HCTOPUYECKOMY M  HAy4YHOMY  HACJEIUIO
OTE€YECTBEHHON XUMUM;

YBOKEHUSI K TIPOIIECCY TBOpYECTBA B OO0JaCTH TEOPUM U MPAKTHUYECKOTO
NPUMEHCHUSI XUMHH, OCO3HAHHS TOTO, 4YTO JIOCTHXKEHUS HAYKH €CThb pe3yJbTar
JUTUTEIBHBIX HAOJIOICHUM, KPOIIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, MTOCTOSTHHOTO
TpyJa YUYEHBIX U TPAKTUKOB,;

WHTEpECa W IO3HABATEIbHBIX MOTHUBOB B IMOJYYEHUHM WU TMOCJIEAYIOIIEM aHAIU3E
“H(pOpMAITUU O MIEPEIOBBIX JOCTHKCHUSX COBPEMEHHON OT€UECTBEHHON XUMUMU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CITIOCOOHOCTH OLICHMBATh CUTYyalliH, CBSI3aHHBIE C XUMHUYECKUMU SIBICHUSIMU, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKH CBOUX TOBAPUILEH C MO3UIIUM
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE MOCIECACTBUM 3TUX OCTYIIKOB;

4) popMupoOBaHHUSI KYJbTYPbI 3[I0POBbI:

MMOHUMAaHUS LIEHHOCTEN 3/I0pOBOrO M O€301acHOro 00pasa >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MYECKOMY U ICHUXUYECKOMY
3JI0POBBIO;

coOMIO/IeHNs TpaBWil 0E30MacHOro OOpallleHusT ¢ BEHIeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

NOHMMaHUs LIEHHOCTU MPaBWJI UHJIUBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJECHUS B CUTYAIUAX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JHOJEH;

OCO3HaHHUSl TIOCIEACTBUA U HENPUATUS BPEOHBIX MPUBBIYEK (YIOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4COHO-MCCIIEIOBATEILCKOM JISATSILHOCTH,
0OIIIECTBEHHO TIOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM HA aKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COIMATIbHOMN
HAIpPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpECa K TMPAKTUYECKOMY H3ydeHHI0 Tpodeccuid  pa3IuyHoro  poja,
B TOM YHCJIE HA OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMHH,

YBOXCHUS K TPYY, JTIOJISIM TPYyAa U PE3yJIbTaTaM TPYA0BON JACATCIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHUIYaTbHOW TPAEKTOPUHN 00pa30BaHus,
Oynymield mpodeccuu W peanu3alii COOCTBEHHBIX JKU3HEHHBIX IUJIAHOB C YYETOM
JUYHOCTHBIX HTHTEPECOB, CIIOCOOHOCTEMN K XMMUU, UHTEPECOB U MOTPEOHOCTEN 0OIIIECTRA;
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6) IKOJIOrHYEeCKOro BOCIIMTAHMS

HKOJIOTMYECKH IIeJIECOO00Pa3HOr0 OTHOLIEHUS K MpPHUpOJE, KaK MCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

MIOHUMaHUs TJIOOATBHOIO  XapaKTepa JKOJIOTMYECKUX MpoOJeM, BIUSHUSA
DKOHOMMYECKHX IPOLIECCOB HA COCTOSIHUE ITPUPOIHON U COLMAIIBHOW CPEIBI;

OCO3HaHUSI HEOOXOAMMOCTH HCIOJIb30BaHUS JTOCTHKEHUN XUMUU JJIS PELICHMS
BOIIPOCOB PALMOHAIIBHOTO ITPUPOIOIIOIb30BaHNUS;

AKTHBHOTO HEINPUATUS ACUCTBUM, NPUHOCAIIMX BPEA OKPYKAIOIIEH IPUPOIHOU
cpene, yMEHHUs MPOTHO3MPOBATHh HEOIArONpHUATHBIE 3KOJIOTMYECKUE MOCIIEICTBUS
IPEANPUHUMAEMBIX IEHCTBUN U NIPEAOTBPALATh UX;

HaJU4Msl PA3BUTOIO 3KOJOTMYECKOrO MBIIUIEHUS, 3KOJIOTMYECKON KYJIbTYpHI,
OMbITa AESATEIBHOCTH HKOJOTMYECKON HANpaBICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
MMHU B NIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAIIBHOM MPAKTHKE, CIOCOOHOCTH U
YMEHHUSI aKTUBHO IPOTUBOCTOSATH UIEC0JIOTUU XeMO(hoOouH;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKU;

MMOHUMAaHUS CIEU(DUKN XUMHUHM KaK HayKHd, OCO3HAHUS €€ PO B (POPMUPOBAHUHU
pPaIMOHAIBHOTO HAyYHOTO MBIINUICHUS, CO3JaHUW IICJIOCTHOTO TMPEACTaBICHUS 00
OKpYKaloleM MHpE KaK O €IUHCTBE MPHUPOJLI U YEIOBEKAa, B TIO3HAHWUU TPHPOTHBIX
3aKOHOMEPHOCTEH U pelieHu Ipo0JIeM COXpaHEHHS IPUPOJTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JIJIsS COBPEMEHHOM [IUBUIIN3AIINH: B €€
T'YMaHUCTHYECKOW HANpPABICHHOCTH M BaXXHOW PO B CO3JMaHWM HOBOW 0a3bl
MaTepUaTbHOW KYJIbTYpBI, PEIICHUH TJIOOANBHBIX MPOOJEM YCTONYHBOTO pPa3BUTHS
YeJI0BEUYECTBA — CBIPhEBOM, SJHEPTreTUUSCKOM, IMMUIIEBON U KOJIOTHYECKON OS30ITaCHOCTH,
B Pa3BUTHH MEAMIIMHBI, 00ECTICUCHUU YCJIOBHM YCIEIIHOTO TPyJa W IKOJOTUYECKU
KOM(OPTHOM KU3HU KaKJIOTO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJOB ITO3HAHWS,
HCITOJI3YEMBbIX B ©CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HWCIOJIb30BaTh IOTydaeMbIe
3HAHWS JUI aHadu3a U OOBSICHEHHS SIBIICHUN OKPY’KAIOIIETO MHUpPA U MPOUCXOISIINX
B HEM W3MECHEHUH, YMEHHs JejlaTh 00OCHOBAHHBIE 3aKJIIOUCHHSI HAa OCHOBE HAYYHBIX
($aKTOB M UMECIOIIHMXCS JAHHBIX C IETbI0 TTOJIYICHHS JOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIFHO HCITOJIB30BaTh XMMHYCCKUE 3HAHUS ISl PEIICHUS
po0JIEM B pealTbHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MMO3HAHUIO U UCCIICIOBATEIBLCKOMN NEeITCIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJIYYCHHUIO HOBBIX 3HAHWW MO XMMHUU B COOTBETCTBHH C KU3HCHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pasIuyHbBIX cdepax mnpodeccruoHaabHOMI
TESTEIILHOCTH.
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METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIE pe3ynbTaThl OCBOCHHS YUEOHOTO MpeaMeTa « XUMUS» Ha YPOBHE
cpeaHero o01iero 0opa3oBaHus BKIIOYAIOT:

3HaYMMBbIE JUI1 (POPMUPOBAHUS MUPOBO33PEHUS O0YUAIOIIMXCS MEXKIUCIUIUIMHAPHBIE
(MexxnpenMeTHble) OOIIeHayYHble TOHSTHS, OTpakalolue IEJOCTHOCTh HAy4YHOU
KapTUHBI MHUpa W CHEUU(PUKY METOJOB IO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX
Haykax (MaTepusi, BELIECTBO, SHEPTHUs, SIBJICHUE, IMPOIIECC, CHUCTeMa, HAay4HbIH (axT,
OPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeAOBaHHe, HaOIoJIeHUE,
U3MEpEHUe, FIKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHble Yy4YeOHbIE JE€WCTBHUS (MO3HABaTEIbHbIE, KOMMYHHKAaTUBHBIE,
peryJaTuBHbIE), o0ecneunBarome GopMUpPOBaHUE (PYHKIMOHAIBHON IPAMOTHOCTHU U
COLIMAJIbHOW KOMIETEHIIMH 00y4aroInXCs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIb30BATh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKHNE 3HAHNUS U YHUBEPCAJIbHbIE yUeOHbIE IEHCTBUS B I03HABATEILHOU U
COLIMAJIBHOM ITPAKTHUKE.

MeranpeaMeTHBIE  PE3YJIbTATBl  OTPAXKAlOT  OBJIAJCHHUE  IT0O3HABATEIIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU YHUBEPCAIHHBIMU YU€OHBIMU JICHCTBUSMH.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE JeHCTBUS
ba3oBble JJoruueckue AeiicTBUA:

CaMOCTOSITEIIbHO (hOPMYJIMPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €¢
paccMmaTpuBaTh;

ONPEAETATh 1SN JEITEIbHOCTH, 3a/1aBas mapaMeTpbl U KPUTEPUU UX TOCTHXKEHUS,
COOTHOCHUTD PE3YIbTaThl ICITEIBHOCTH C TOCTABICHHBIMU IEJISIMU;

MCII0JIb30BaTh MPU OCBOCHWH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJIEHUS — BBIJICISITh
XapaKTepHbIe MPU3HAKU TOHATHUH M yCTaHABIMBATh MX B3aUMOCBA3b, HMCIIOJIL30BATh
COOTBETCTBYIOIIHME TOHATHUS JIJIs1 0OBSICHEHUS OTJASIBHBIX ()aKTOB M SIBJICHUIA;

BBIOMpATh OCHOBAHUSI U KPUTEPUM JJIs1 KJIAcCU(PUKAIMK BEIIECTB U XUMHUYECKUX
peaKkuuii;

YCTaHABJIMBATh MPUYUHHO-CIICCTBEHHBIE CBSI3U MEXKAY M3y4YaeMbIMH SIBICHUSIMU;

CTPOUTH JIOTHYECKHUE PACCYKICHUS (MHAYKTUBHBIC, IETYKTUBHBIE, TI0 AaHAJIOTHH),
BBISIBJIATh 3aKOHOMEPHOCTHM M TMPOTHUBOPEYHMS B pacCMaTPUBACMBIX SIBIICHUSX,
(hOopMyIHpPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHATh B NPOILIECCE MO3HAHUS, HCIOJb3yeMble B XHUMHHU CHUMBOJUYECKHE
(3HAKOBBIE) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKHUI 3HAK
(cuMBOJI) BJIeMEHTa, XUMHUUYecKas (opMyia, YpaBHCHHE XHMHUYECKOW PEaKIUU — MpU
pelieHnd y4eOHBIX MO3HABATENIbHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHSITh Ha3BaHHBIC
MOJICJIbHBIE TPEJICTABICHUS JJIsI BBISBICHUS XapaKTEPHBIX MPHU3HAKOB H3YYaEMbIX
BEILIECTB U XMMUYECKUX PEaKIUH.

17



denepanbHas padouas nporpamma | Xumusi. 10-11 kmacchl (6a30BbIii YPOBEHB)

ba3oBble ucciieqoBarebCKue 1eiicCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'0O MO3HAHHUSI BEIIECTB U XUMUYECKUX PEAKIIUI;

dbopMynMpoBaTh €M U 3aJa4d KMCCIIEOBAHUS, HCIIOJb30BAaTh IMOCTABICHHBIC
Y CAMOCTOSATENHHO C(OPMYIIMPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI JUIsl ()OPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXJICHUU;

BJIAJIETh HABBIKAMH CAMOCTOSATENIBHOTO INIAHUPOBAHKS U MIPOBEICHUS YUEHHUUECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HaOMOAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €ro pe3yibTar, (OpMyIUpOBaTh OOOOIICHUS U
BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PpE3YJIbTAaTOB HCCIEHOBAHUS, COCTABISATH
000CHOBAaHHBIN OTUYET O MPOJICTAHHON padboTe;

MpUOOPETATh OMBIT YYUEHUYECKON UCCIIEN0BATENBCKONW U IPOEKTHOM JEATENBHOCTH,
HPOSIBIISATH CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHMUSI
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOAOB TO3HAHUS.

Pab6ora ¢ unopmaunmeii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaluu (Hay4HO-MOMYJsIpHas
JUTEpaTypa XMUMHUYECKOTO COAEpKaHUs, CIpaBOYHbIE MOcoOus, pecypcbl MHTepHeTa),
aHAJIM3UPOBATh UH(POPMALIMIO PA3IMYHBIX BUIOB U ()OPM MPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENIPOTHBOPEUYNBOCTH;

(opMyIUpPOBATH 3alPOCH U IPUMEHATH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
nH(popmanuu, He0OXOIMMOM /1JIs BBIITOJIHEHHS YUEOHBIX 3a7]a4 OMPEIEICHHOTO TUIIA;

npuoOpeTaTb  ONBIT  HMCHOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMANbHYIO (DOpMY TpencTaBiieHHUs WHOOpMaIuu
(cxemsl, rpaduKy, 1UarpamMmbl, TaOJIHILIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B Kaue€CTBE CPEACTBA MpHU paboTe C XUMHUYECKOU
uH(popManuen: TpUMEHATh MEXIPeIMETHbIE ((PU3NUECKEe U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBIL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HarJIITHOCTH.

KoMmyHuKaTHBHBIC YHHBEpPCAJbHbIC y4eOHbIC 1eHCTBUS:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOil TeMbl B XOJ€ AHAaora W/Wiu
AUCKYCCHM, BBICKA3bLIBATb HICH, (bOpMyJII/IpOBaTB CBOHU IMPCAJIOKCHUA OTHOCHUTCIBHO
BBINIOJTHEHUS NIPEJIOKECHHON 3a/1a4H;

BBICTYIIaTb C HpGSGHTaHHeﬁ PE3YyJIbTATOB [M03HABaTEILHOMU ACATCIIBHOCTHU,
IMOJIYYCHHBIX CaMOCTOATCIBHO HWJIM COBMCCTHO CO CBCPCTHHKAMH IIPHU BBITOJHCHUU
XUMHUYECKOTO 3KCHEPUMEHTa, MPaKTUYECKOM pabOoThl IO HCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaM3alMi y4yeOHOro MpoekTta U (OPMYJIUPOBATH BHIBOABI
Mo pe3yJsibTaTaM HPOBCACHHBIX HCCJ'IGI[OBEIHHIZ IMyTCM COTJIAaCOBAHHA HO3HHHﬁ B X0I¢€
o0cyX/1IeHHsI 1 0OMEHA MHEHHUSIMH.
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PeryasiTuBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIEe NeHCTBUSA

CaMOCTOSITENIbHO  IJIAHUPOBAaTh M OCYIIECTBISTH CBOIO  [MO3HABATEIHHYIO
JESTeNIbHOCTh, OMNpeNeNsisi €€ WeMuM M 3aJauyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEATIaraeMbIil alTOPUTM JACHCTBHIA TIPH BHITIOJTHECHUN
y4eOHBIX U MCCIIEIOBATEIIbCKUX 3a/ad, BRIOUpaTh HamOosiee 3PpGHeKTUBHBIM CIOCO0 HX
pEIICHHUs C YIETOM TMOTyUeHHUsT HOBBIX 3HAHMIA O BEIIECTBAX U XMMHUCCKHUX PEaKIIHsIX;

OCYIIECTBIISITh CaMOKOHTPOJb CBOCH [EATEIHPHOCTH Ha OCHOBE CaMOaHaIHM3a
Y CAMOOIICHKH.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHBIE pe3yabTaThl OCBOCHUS IIPOTPAMMBI CPETHETO 00111eT0 00pa30BaHUs 10
XUMUU Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI HAa O0OECIEUEHHE NPEUMYIECTBEHHO
00111e00pa3oBaTeNbHON U OOIIEKYIBTYPHOU MOATOTOBKH 00ydaronuxcsi. OHU BKIIOYAIOT
cnenupuyueckre Ui yd4eOHOTro mpeaMeTa «XUMHs HaydHble 3HAHUS, YMEHUS
U CIIOCOOBI ACHCTBUHN 10 OCBOCHUIO, MHTEPIPETAIIMHA U TPEOOPA30BAHUIO 3HAHUM, BUJIbI
NEATEIbHOCTH MO TOJYYEHHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHUU B Pa3IMYHBIX
Y4EOHBIX M pEalbHBbIX >KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C XUMHUEH. B mporpamme
110 XUMUU MPEMETHBIC PE3YIbTaThl IPEACTABICHBI MO TOJaM U3yUYCHHUS.

K xonmy oOydenms B 10 kJjiacce TpeaMETHBIC PE3yJbTaThl OCBOCHHS Kypca
«Opra"nnyeckasi XuMHsD OTPAKAIOT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUNA O XMMUUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAy4YHOM KapTUHBl MHpA, POJA XUMHU B T[IO3HAHUU SIBJICHUW MPUPOABI, B
(bopMHUPOBAHNY MBIIUICHHUS U KYJIBTYPhI JUYHOCTH, €€ PYHKIIMOHAIBHONW IPAaMOTHOCTH,
HEOOXOMUMOMN JJIsl PEIICHUS] MPAKTUYECKUX 3a7ad M IKOJOTHYECKH O0OOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3J0POBbIO U IPUPOIHON CPEJIE;

BJIAJICHUE CUCTEMON XMMHUUYECKHUX 3HAHUM, KOTOPAsl BKJIKOYAET: OCHOBOIOJIATratoIINe
MOHATUS (XUMUYECKUI AJIEMEHT, aToM, J3JIEKTpPOHHas 000JI0YKa aToma, MOJIEKYJa,
BAJICHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKasl CBSI3b, CTPYKTypHas Gdopmylia
(pa3BepHyTas U COKpallleHHas1), MOJib, MOJIIPHAsI Macca, MOJISIPHBIN 00BeM, yTIIepOaHBIH
cKeJeT, (PyHKIMOHAIbHAs TPYIINa, paJiuKajl, U30Mepus, U30MEpPbl, TOMOJIOTHUECKUN PS]I,
TOMOJIOTH, YIJIEBOJAOPOJbI, KHUCIOPOJ W a30TCOJEpIKallue COSIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHus oprannueckux BemiectB A.M. byTiiepoBa, 3aKOH COXpaHEHHUS] MACChI
BEIIIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKHI SA3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHMS,
JeXxale B OCHOBE MOHUMAaHUS MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHUX SIBIICHH,
dakToIOorMYeCKUe CBEACHUS O CBOWCTBAaX, COCTaBe, TMOJMYyYEHUH U OE30MaCHOM
UCIIOJb30BAaHUN BAXXHEWUIIIMX OPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKa;
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cOpPMUPOBAHHOCTh YMEHUU BBIABISATH XapaKTepHbIE MPU3HAKH TOHATHUH,
YCTAaHABJIMBaTh WX B3aWUMOCBSA3b, HCIIOJb30BaTh COOTBETCTBYIOIIUE  IOHSTHUS
IIPU OMMCAHUU COCTaBa, CTPOCHUS U PEBPAICHUN OPraHUYECKUX COCTMHEHU;

c(OPMUPOBAHHOCTh YMEHHUH  HCHOJB30BATh XUMUYECKYIO  CHUMBOJIUKY JJIS
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOW, COKpalIeHHOH) (hopMyl
OpraHUYEeCKUX BEUIECTB M YPaBHEHUN XMMHYECKUX pPEaKIUi, U3rOTaBIUBATh MOJEIU
MOJIEKYJI ~OpraHMYECKMX BEIIECTB JUII  WUIFOCTPALMM HUX  XUMHUYECKOIO H
IPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpPMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAAJIC)KHOCTh HU3YUYEHHBIX
OpPraHUYECKUX BEIIECTB MO UX COCTaBY M CTPOCHHIO K OMpEACIEHHOMY KjacCy/Tpyrre
COEIUMHEHUN  (YIJIeBOJOPOMABI,  KHUCIOPOA W a30TCOAEpXallhe  COEIUHEHMUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUS IO CHUCTEMAaTHYECKOM
Homenkiatype (IUPAC), a Taxke NpUBOAWTH TPUBHAIIbHBIE HA3BaHUS OTJEIbHBIX
OpPraHMYECKUX BELIECTB (3TUJICH, IPONUIIEH, AllETUIIEH, STHIICHIJIMKOIIb, IIIMLEPUH, (PEeHOM,
(dopmManpaerua, aneTaibIerua, MypaBbUHasi KUCJIOTa, YKCYCHash KUCJIOTa, OJEHMHOBAs
KUCJIOTa, CTEAPUHOBAs KUCII0TA, TIII0K03a, PPYKTO3a, Kpaxmall, LIeJUTI0JI03a, TIIULHUH);

c(OPMUPOBAHHOCTh YMEHMSI OIPEIEINIATH BUIbl XUMUYECKON CBSA3H B OPraHUYECKUX
COEIMHEHUSIX (OJIMHAPHBIC U KPATHEHIC);

COPMUPOBAHHOCTh ~YMEHHSI TNPUMEHSATh MOJOXKEHUS TEOpPUU  CTPOCHMS
opranuueckux BemiecTB A.M. BytiepoBa s OOBSICHEHHS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3UUECKHE U
XUMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH PAa3IMYHbBIX KJIACCOB OPraHUYeCKUX
BEIIECTB (METaH, dTaH, TWICH, MPONWICH, alleTuiIeH, OyTtaauen-1,3, MmeTunOyTaaueH-
1,3, OeH301, METaHOJ, ATaHOJ, 3TUJICHIJIMKOJb, TJIUUEPUH, (EHOJ, aleTalbIeru/,
MypaBbUHAsl M YKCYCHAasl KUCJOTBI, IJIIOKO3a, KpaxMmaJj, LEeJUI0JI03a, aMHUHOYKCYCHas
KHCJIOTA), WJUTIOCTPUPOBATh T'E€HETUYECKYID CBS3b MEXIYy HHUMH YPaBHEHUSAMH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HPOPMYII;

c(hOPMUPOBAHHOCTh YMEHHMSI XapaKTE€pU30BaThb HWCTOYHUKH YIJIEBOJOPOIHOTO
ChIpbs (HE(QTh, MPUPOIHBIA Ta3, yroib), CIOCOOBI MX MEPEPA0OTKU U MPAKTHUECKOE
MPUMEHEHHE TPOAYKTOB NEepepadbOTKH;

c(hOpMHUPOBAHHOCTH YMEHUI IPOBOUTH BHIYUCIICHHS 110 XUMUYECKUM YPABHEHHSIM
(maccel, oOBeMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MNPOAYKTa PEAKIHMH I10
U3BECTHBIM Macce, OOBbeMy, KOJIMYECTBY OJHOTO W3 HUCXOJHBIX BEIIECTB WU
IPOJIYKTOB PEAKIUN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIIAJ€Th CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIax
HAay4YHOTO MO3HAHUS, UCIOJIb3YEMBIX B XUMHUU MPU U3YYCHUU BEIMIECTB U XMMUUYECKHUX
ABJICHUN (HAOMIOACHUE, U3MEPEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BAThH
CHUCTEMHBIC XUMHUUYECKUE 3HAHUS ISl MPUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaLIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;
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c(hOpMHUPOBAHHOCThL YMEHWW COONIOMATh TMpaBWiIa IMOJIb30BAHMS XUMHUYECKOU
MOCYI01 M TabOpaTOpPHBIM 000PYyTI0BaHUEM, a TAK)KE IMPaBUiIa 0OpAICHHS C BEIIIECTBAMHU
B COOTBETCTBUHU C HHCTPYKIMAMU IO BBITTOJIHEHHUIO JTAOOPATOPHBIX XUMHUECKUX OIBITOR;

chOpMHUPOBAHHOCTh ~ YMEHHM  IUIAHUPOBATh W BBIMIOJHATH  XUMHYECKUN
AKCIEPUMEHT (TIpeBpalleHrss OpPraHUYECKUX BEIIECTB IIPU HArpeBaHUH, IOJyUCHHUE
STUJICHA W HW3YyYCHHE €T0 CBOWMCTB, KAYECTBEHHBIC PEAKIIUA OPTaHUYECKUX BEIIECTB,
neHaTypanus OeNKOB MPU HarpeBaHWH, I[BETHBIE PEAKIIUU OCIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MpU OOpaIlleHUH C BEIIECTBAMU U JJaOOPATOPHBIM
000OpyIOBaHUEM, TPEICTABIATH PE3YIbTAThl XUMHYECKOTO DJKCIIEpUMEHTa B (opme
3alUCH YPaBHEHUM COOTBETCTBYIOIIUX PEAKIIUA U (DOPMYIHPOBATH BHIBOJLI HA OCHOBE
ATUX PE3yIbTaTOB;

chOPMHPOBAHHOCTh  YMEHUH  KPUTWYCCKH  AHAIM3HPOBATH  XUMHUYECKYIO
nH(}OpMaITHIO, TTOTYyIaeMYI0 M3 pa3HbIX UCTOYHHUKOB (CpPEeICTBA MacCOBOW MH(OpMAITUH,
HNHTepHeT u npyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATh IIPaBUiia SKOJOTHUUECKH 1IeJIECO00Pa3HOTO
MOBEJICHUSI B OBITY W TPYAOBOW JESITEIBHOCTH B IEISAX COXPAHEHUS CBOETO 370POBBS
U OKpYXKaloleld MPUPOTHON Cpeabl, OCO3HABATh OIMACHOCTh BO3ICHCTBUS Ha JKUBBIC
OpraHU3MBbI OIPEJIEICHHBIX OPraHMYECKUX BEIIECTB, TOHMMAas cMbIC moka3arens 11K
(IpeesIbHO ~ JIOMYCTUMOM  KOHIIGHTpAIMHM), TIOSICHATH Ha IpUMEpax CIIOCOOBI
YMEHBIIICHUS U TIPEAOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUS Ha OPraHU3M YEJIOBEKA;

U OOYYaroIMXcsi C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37IOPOBBS: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX IIO3HAHHUS BEIICCTB
U XUMHYECKHUX SIBJICHHUIL;

JUIS CIETIBIX M CIA0OBHAAIIMX OOYyYaIOIMMUXCS: YMEHHE MCIOJIb30BaTh pPelibe(hHO
TOYEUYHYIO cucTteMy o6o3HaueHut JI. bpaiins s 3anucu Xxumuueckux (popmyi.

K xonity o0ydyenus B 11 kiacce nmpeMeTHbIE pe3yabTaThl OCBOCHUS Kypca «Oo01mas
Y HEOpraHU4YeCKask XUMHUS» OTPaKaloT:

c(hOpMHUPOBAHHOCTH MPEJCTABIICHUI: O XUMUYECKON COCTABIISAIOIICH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpA, PpPOJIM XUMHUM B TIO3HAHUM SBJICHUW MPUPOJIBI, B
(GbopMUPOBAHUU MBIILICHUS U KYJbTYPhI JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH,
HEOOXOIMMOM JJI PEIICHHS IPAaKTHYECKHUX 3a7a49 M DKOJOTHYECCKH OOOCHOBAHHOIO
OTHOULIEHHS K CBOEMY 3J0POBBIO U ITPUPOIHOM CpELIE;

BJIAZICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPAask BKIFOYAET: OCHOBOIIOJIATAKOIINE
HOHATHS (XUMHYECKHIA 3JIEMEHT, aTOM, H30TOMN, S-, P-, O- 3JIEKTPOHHBIC OpOUTAIU
aTOMOB, VIOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BeM, BAJICHTHOCTb,
3JIEKTPOOTPUIIATEIILHOCTh, CTEIEeHb OKUCIICHHUS, XHMHYECKas CBs3b (KOBaJICHTHas,
HMOHHas1, MeTaJUIMYeCcKas, BOJOPOIHAS), KpUCTAIUIMYECKAsl PEIIeTKa, TUIIBl XUMHYECKHUX
peaKUMii, paCTBOP, JIEKTPOJUTHI, HEIJEKTPOJIUTHI, SICKTPOJIUTHUYECKAS TUCCOLUALINS,
OKHCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb XHWMHYECKOM pEakiuu, XUMHYECKOE
paBHOBECHE); TEOPUU M 3aKOHBI (TEOPHUSl HIEKTPOJIUTHUYECKOM JAUCCOIMALINH,
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nepuoandeckuil 3akoH .M. MenaeneeBa, 3aKOH COXpPaHEHUSI MACChI BEIIECTB, 3aKOH
COXpaHEHUSI U MPEBPAILLEHUS PHEPTUU MPU XUMUYECKUX PEaKLUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XHMHHM, MHPOBO33PECHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAaHUS TPUYUMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PaKTOIOTHYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJYyUYEHUH U 0€30IMACHOM UCIOJIb30BAHUU BAKHEHIINX
HEOPraHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;

c(hOPMHPOBAHHOCTh YMEHHUM BBISBIISATH XapaKTepHbIC TMPU3HAKU TIOHSATHUH,
YCTAaHABIIMBaTh WX B3aWMMOCBA3b, HCIOJb30BAaTh COOTBETCTBYIOLIUE TOHSTHUSA
MIPU ONKMCAHUHM HEOPTAHUYECKUX BEIIECTB U UX MIPEBPAILLCHUN;

c(hOPMHUPOBAHHOCTh YMEHHUH  HCHOJB30BATh XUMHUYECKYIO  CHUMBOJIUKY JJIS
cocTaBiieHHs (POPMYJT BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIU, CUCTEMAaTHUYECKYIO
HoMeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACJIBHBIX HEOPTaHUYECKUX
BEIIECTB (yrapHbIU ra3, yrieKucibli ra3, aMMuak, raiieHast u3BeCTh, HeralieHas U3BeCTb,
MUTHhEBAs COJA, TUPUT U APYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHUU OINpPEACNsITh BaJCHTHOCTh W CTENEHb OKHUCICHUS
XMMHUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU CBSI3U
(KoBaJICHTHasi, HWOHHAs, MeETaJUIM4YecKas, BOAOPOAHAs) B COCAUHEHUSX, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJISIpHAsi, UOHHAs,
MeTaNInYecKasi), XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUHN YCTaHABJIMBATh MPUHAIICKHOCTh HEOPTaHHMUECKUX
BEIIECTB 10 WX COCTaBY K OIpPEACIICHHOMY KIIacCy/Tpylme COeIWHEHUN (TpOCThIe
BEIIECTBA — META/UIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAHHUS, KHUCJIOTHI, aM(OTEpHbIC
TUIPOKCHUIBI, COJTN);

c(hOpPMHUPOBAHHOCTh YMEHHUH pPAaCKpbhIBATh CMBICI Tepuoandeckoro 3akona .M.
MenneneeBa W JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, OOBACHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuoguyeckoil cHUCTEMBbI XUMHUYECKUX
anemeHToB J[.M. MeHaeneeBa, HCIOB3Ys TIOHATHS «S-, P-, d-2JIEKTPOHHBIEC OPOUTAIII,
«QHEPTreTUYECKUE YpPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWMCTB
XAMUYECKUX DJIEMEHTOB U MX COCIWHEHUH IO mepuojgam u rpynnam llepuonndeckon
CHCTEMBI XUMHYECKHUX dJIeMeHTOB J[.J1. MeHnaeneena;

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMUYECKHE
CBOMCTBA  HEOPraHMYECKHUX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHME TE€HETUYECKOM CBSI3M MEXKAY HEOPraHMYECKMMH  BEIIECTBAMU
C IOMOIIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKLINN;

c(OPMHUPOBAHHOCTh  YMEHHUS KIACCU(PHUIIMPOBATh XUMHUYECKHUE PEAKIIUU T10
Pa3TUYHBIM MTPU3HAKAM (YHCITY U COCTaBY PEarupyroliux BemecTB, TEI0BOMY 3P HEeKTy
peakIuy, W3MEHEHHUIO CTETNEeHEW OKHUCJICHHUS DJIEMEHTOB, OOpaTUMOCTH pEaKIlHH,
YYaCTHIO KaTajanu3aTropa);
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c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIIATh YPABHECHHsS PEAKIIUN Pa3IMUHBIX THIIOB,
MOJIHBIE U COKPAILIEHHBIE YPABHEHUS pEaKIMil HOHHOTO 0OMEHAa, YUUTHIBAsl YCIOBUS, IPU
KOTOPBIX 3TH PEaKIUU UAYT O KOHIIA;

chOPMHPOBAHHOCTh ~ YMEHUW  TPOBOJIWUTH  PEAKIMH,  TOJITBEPKIAIOIIHIEC
KaueCTBEHHBI COCTaB Pa3IMYHBIX HEOPTaHUYECKUX BEILECTB, PACIIO3HABATH OIMBITHBIM
yT€M HOHBI, MPUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEUIECTB;

chOPMHPOBAHHOCTh ~ yYMEHHH  pPACKphIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMI MOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO OajaHca 3THX
peaKLui;

c(hOPMHUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCHUMOCTb CKOPOCTH XHMHYECKOU
peaKkuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTEpP CMEIICHHUS XHWMHYECKOIO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3nerctBus (npuniui Jle [llaTennbe);

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMUYECKHUE MPOLIECCHI, JISKAIIIUE B
OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHs] CEpPHOM KHUCJIOTBI, aMMHakKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAYUYHBIX MPUHIIMIAX U DKOJIOTUYECKUX
npobJieMax XUMHUECKOTO MTPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MTPOBOUTH BHIYMCIICHUSI C UCTIOIH30BAHUEM MOHSTHUS
«MaccoBast 107151 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILICHUM Ta30B MPU XUMUYECKHUX
peakiMsIX, MacChl BEIIeCTBa WM 00BbeMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00beMy OJIHOTO M3 YYAaCTBYIOIIUX B PEaKIMU BEIIECTB, TEIUIOBOTO 3ddekTa
peaKuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IPEBPAIIECHUS U COXPAHECHHUS
SHEPIUY;

chOPMUPOBAHHOCTh YMEHUN COOJIOIAaTh MpaBWIa TMOJb30BAHUS XUMUUYECKOU
MOCY/101 U 1ab0paTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPABUIIA OOPAIICHUS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIMSIMU MO BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OIBITOB,;

c(hOPMUPOBAHHOCTb ~ YMEHUN  IUJIAHUPOBATh W BBINOJHATH  XUMUYECKUU
AKCIEPUMEHT (pa3jioKEHUE IMEepOKCHAa BOAOpPOAAa B MPUCYTCTBHM KaTallU3aTopa,
OTIpE/ICJICHUE CPEAbl PACTBOPOB BEILECTB C MOMOIIBI YHUBEPCAIHHOTO WHJIUKATOPA,
BIIUSIHUE Pa3TUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKIMU, PEaKIMi MOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKIMu Ha Cyib(haTt-, KapOOHAT- U XJOPUI-aHUOHBI, HA KATHOH
aMMOHMSI, pEIIEHUE AIKCIIEPUMEHTAIIbHBIX 3a/1a4 1o TeMaM «MeTtaisl» 1 « HemeTtamisy)
B COOTBETCTBHH C TIPABUIIAMH TEXHUKH 0€30MACHOCTH MPHU OOPAIICHUH C BEIIECTBAMU U
Ja00opaTopHbIM  O00Opy/IOBaHWEM,  NPEACTaBISATH  PE3YJAbTAaThl  XHUMHUYECKOTO
JKCIIepUMEHTa B (opMe  3aluMch  YpaBHEHHWH  COOTBETCTBYIOIIMX  PEaKIUN
1 (OpMYTUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh  YMEHUN  KPUTUYECKH  AHAIM3HPOBATH  XUMHUYECKYIO
uHpopMalMio, TOJIy4yaeMyl M3 pa3HbIX HMCTOYHHMKOB (CpeiCTBa  MacCOBOM
KOMMYHUKAI, IHTepHeT U ApyTux);

c(hOpMHPOBAHHOCTh YMEHHI COOMIOAATH MPaBUIia IKOJIOTMUYECKH LEIecCO00pa3HOro
MOBEJICHUSI B OBITY U TPYIOBOM NEATEIHHOCTH B IEJISIX COXPAHEHHS CBOETO 3I0POBbBS
U OKpPYXaIollleil MPUPOJHON Cpelibl, OCO3HABaTh OMACHOCTh BO3JEHCTBUSI HA >KUBBIC

23



denepanbHas padouas nporpamma | Xumusi. 10-11 kmacchl (6a30BbIii YPOBEHB)

OpraHU3Mbl ONPEEICHHBIX BEIIECTB, MOHUMas cMmbica nokazatens [1JIK, moscusaTs Ha
npUMepax CHOCOObl YMEHBIICHHUS U TMPEIOTBPALEHUS UX BPEAHOTO BO3ACHCTBUS Ha
OpraHu3M YeJIOBEKa;

i o0y4aromMXCsl ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU 37I0POBbS: YMEHHE
OPUMEHATh 3HAHUA OO0 OCHOBHBIX JIOCTYIHBIX METOJAaX TO3HAHMSI BEIIECTB
Y XUMHUYECKUX SBJICHUN;

JUI CHENbIX M CIa0OBUIAIMIMX OOyYarOIIMXCS: YMEHHUE MCIIOJIb30BaTh PEIbePHO-
TOYEUHYIO cucTeMy o6o3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux Gopmyit.
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10 npeamMery
Yuureian

AaTa 3al10JIHCHUA

denepanbhas padouas nporpamma | Xumusi. 10-11 kimaccel (6a30BbIii YPOBEHB)

YueOHO-MeTOANYECKOE o0ecIeueHue

XumMusa

Ha 2026 — 2027 y4eOHblii roj

ApocaasueBa ®.M.

D.1.0.

noaAnucChb

Kiaace

IIporpamma Yueono-meroanyeckuii kommieke (YMK) K-Bo 4acoB, HefeJ1b, K/p, ¢/p, TECTOB, IPOEKTOB... IIpumeua
(c ykazaHueM aBTOpa, Hue
H3]aTe1bCTBA, Fofia
BBIYCKA)

Y4eOHuK, MeTtoauueckoe obecrneyeHue 1 noyronue 2 noJryroaue roa
y4eOHbIe mocodust yUuTe s Iian
ILiian DaKT ILnan DakT
10 Xumus. bazoBblii B.B Epemun, B.B Epemun, H.E.Ky3bmenko, 32 15 K.P 17 K.P K.P
ypoBeHnb. 10—11 kaaccsl : H.E.Ky3bMenko, A.A.Jlpo3nos, B.B.Jlynun. Xumust
. K.P K.P K.P I.P
pabouasi nporpaMmma K A.A.lpo3nos., 10 kiaace. YueOHUK. Yriay0aeHHbIH
nuaun YMK B. B. B.B.JIynun. ypoBenn — M.: TIpocsemenue, 2020 2 1 ILP 1 ILP
JlyHuHa : yye4Ho- Xumus: 10 kaacc. — 446c¢. ILP ILP ILP
MeToaMuecKoe nocodue / Y4eOnuuk 6a30BbIi Xumus. Bazossiii yposens. 10—11 ) 1 1

B. B. Epemun, A. A.
JApo3nos, U. B. Epemuna,
9. IO. KepumoB. — M. :
Jpoda, 2017. — 104

YPOBEHb.NOJ pef.
B.B.Jlynuna. — 8
u3a.
IlepepaGoTanHoe.
M.:IIpocBeuienue,
2020. -204 c.

KJIACCHI : padoyasi mporpaMma K
aunun YMK B. B. Jlynuna :
y4eOHO-MeTOAUUYECKOe mocodue / B.
B. Epemun, A. A. /Ipo3nos, U. B.
Epemuna, 3. 0. Kepumos. — M. :
Jpoda, 2017. — 104

KoHnTpoabHo-u3MepuTeIbHbIE
marepuaibl: O.C.I'abpuensn,
I1.H.bepé3kun, A.A.Ymakona,
A.E.Kupuiiosa, H.B.Ky3smuna,
I'.B.MaiiopoBa. Xumus. 10 kiaacc:
KoHTposibHbBIE N IPOBEPOYHBIE
padoThI K y4eOHUKY
0O.C.I'adpuensna «Xumus 10» - M,
Jpoda, 2004. — 128 c.
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1o npeamery

Yuureanb

AaTa 3anoJHCHUS

SApocrasuesa ®.M.

denepanbhas padouas nporpamma | Xumusi. 10-11 kimaccel (6a30BbIii YPOBEHB)

Y4eOHO-MeTOIMYECKOE 0DecnieyeHue

Xumust

Ha 2026 2027 y4e6ublii rox

D.1.0.

oAU CH

IIporpamma
(c ykazaHueM aBTOpAa,
H31aTeJIbCTBA, oA

Yueono-meroquueckuii kommieke (YMK)
(c ykazaHmeM aBTOpPA, H31ATeJILCTBA, rOa BbIIYCKA)

K-Bo yacos, Heaenb, K/p, ¢/p, TECTOB,
MPOEKTOB...

IIpumeyanue

Kaace | Brmycka) Y4eOHUK, yueOHbIEe TOCOOUS MeTtoauueckoe ofecreyeHue yUUTe st 1 nosyroaue 2 moayroaue rojg
(TeTpaab HA NeYaTHOMN nan
OCHOBe, aTJ1aC, KOHTYPHbIe
KAPTHLCI0BAPb...) IInan | ®@akr | [lnan | dakr
11 Xumus. bazoserii Xumus: 11 kaace. YueGHUK B.B Epemun, H.E.Ky3bmenko, 34 16 18
ypoBenb. 10—11 0a30BbIii YPOBEHB.MO/ pell. A.A.lpo3noB, B.B.JIynun. Xumus 11 K.P
KJIacchl : padouas B.B.JIynuna. — 8 u3na. KJacce. YueOHUK. Yri1y0aeHHblil ypOBeHb K.P K.P K.P K.P KP
nporpamMma K JUHHH IlepepaGoTannoe. — — M.: IlpocBemenne, 2021 — 478c. 2 1 1
YMK B. B. JIynuna : M.:IIpocBemenue, 2021. — CTaHIapT OCHOBHOIO 001Iero ILP I.p I.P I.p IL.P IL.P
yueOHO-MeTOaIUYECKoe | 223 c. o0pa3oBaHUs M0 XUMHUU. 1 1
nocodue / B. B. Xumus. BazoBrblii ypoBens. 10—11 3
Epemun, A. A. KJIacchl : padouasi nporpaMMma K JIMHUH

Jpo3nos, U. B.
Epemuna, 3. 0.
Kepumon. — M. :
Jpoda, 2017. — 104

YMK B. B. JIynuna : yueoHo-

MeToquueckoe nocodoue / B. B. Epemun, A.

A. [Ipo3nos, U. B. Epemuna, J. 1O.
Kepumos. — M. : JIpoga, 2017. — 104.
A.I'.BBenenckas. Xumus 11 kaace: B 2 u.
Y 1: HacToJIbHAsi KHUTa yuyuTesi. — M,
Jpoda, 2003. — 320 c.

0O.C.I'adpuensin, I'.I'.JIpicoBa,
A.I'.BBenenckas. Xumus 11 kaace: B 2 4.
Y 2: HacTo/IbHAsi KHATA yuHTeas. — M,
Jpoda, 2003. — 320
KoHTpoJbHO-H3MepuTeIbHbIE
MaTepHaJIbl

I'a6puensin O.C, Octpoymos U.I'. Odmasn
XHMHUS B TeCTax, 3a/1a4ax, ynpasKkHeHHsIX.
11 xuacc: yyeGHoe mocodue nis
00111e00pa30BaTeILHBIX YUpPeKACHUMH. —
M, Ipoda, 2003. — 304 c.
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IHoypo4Hoe miIaHUPOBaHUE

denepanbhas padouas nporpamma | Xumusi. 10-11 kimaccel (6a30BbIii YPOBEHB)

10 kaacc
Mara | Ne Tema ypoka Kosm4yecTrBo yacoB Ha | JlomaniHee 3a1aHue
YPOKa | YpOKa KOHTPOJIbHbIE 1
NpaKkTHYeCKue padoThl
Pasjen 1. TeopeTnueckue 0CHOBbI OPraHNYe€CKON XUMHH
1. | [Ipenmer opraHnYeckon XUMHH.
o | Teopus CTPOEHUSA OPTaHUYECKUX
coenuHenuid A.M. Bytieposa
3. | Teopusi cTpoeHUss OPraHUIECKUX
coenuHennd A.M. bytieposa
Pa3nes 2. YrieBoaopoabl
4. | IlpenenbHbIE YII€BOAOPOIbI — AIKAHBI
5. | IIpeaenbHbIE YriI€BOIOPOIABI — ATKAHbI
6 HenpenenbHabie yriieBoaOpOIbI:
AJIKEHBI.
7 | lIpaktuueckue padoraNe 1. [Tonyyenne | 1
DTUJICHA U U3YYEHUE €TI0 CBOMCTB.
8 HenpenenbHbie yrieBoopobl:
AJIKauEHBI.
9. | PacuerHsle 3a1aun
10. | HempenesnbHbie yriieBOZOPOABL:
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denepanbhas padouas nporpamma | Xumusi. 10-11 kimaccel (6a30BbIii YPOBEHB)

AJIKUHBI.

11. | HenpenesnbHpie yrieBoa0pObL:

AJIKMHBI.
12. | ApomaruuecKkue yrieBoaopoibl
13. | ApOMaTHYECKue yrieBOA0pPOIbI
14. [IpupoaHbIe ICTOYHUKH YTJIEBOJOPOJAOB

U UX nepepaboTka
15. [IpupoaHbIe ICTOYHUKH YTJIEBOJOPOJAOB

U UX nepepaboTKa
16. | KoHrpombHas padora 1

Pasnen 3. Kucjiopojacoaep:kaniue opraHudeckue coeTmHeHnst
17. OIHOATOMHBIE CIIUPTHI
18. | MHOroatoMHbIe CIIUPTHI
19. | Penon
20. AJBIernabl.
21 AJbaerunl.
29 | KapOoHOBbIE KHCIIOTHI.
23. | [Ipaktnueckue padota Ne 2. CBoiicTBa 1
pacTBOpa YKCYCHOM KUCIIOTBHI.

24 | CioxHbIE 2QUPHI
o5 | Croxzbie 53GupbI
26. | YTJICBOJBI MOHO H [IUCAXaPH/IBI.
o7 | Yrunesoasl. [10nucaxapust
28. | Pacuernsle 3anaqn:
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denepanbhas padouas nporpamma | Xumusi. 10-11 kimaccel (6a30BbIii YPOBEHB)

— ompeeiicHHe MOJICKYJISIPHOM
(OpMyITBI OPraHUIECKOTO

BEIIIECTBA 110 MAaCCOBBIM JOJISIM
aTOMOB XMMHYECKHUX 3JICMCHTOB

1 110 Macce (00beMy) MPOTYKTOB
CTOpaHMUS;

pacyeThl 0 YPaBHECHHIO XHMHUECKOH
peaKIyu

29 | KonTponbHas pabora 1

Pa3nen 4. A3oTcoaep:kamne OpraHu4ecKue coeTnHeHHus!

30. AMUHBI.

31 AMHWHOKHUCIIOTHI.

32 benku

Pa3nein. 5. BeicokoMoJieKyJIsipHbI€E COeIMHEHHUS

33 ImacTMacchl.

34 | Kayuyku. Bomokna

Bcero 34 yaca
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denepanbhas padouas nporpamma | Xumusi. 10-11 kimaccel (6a30BbIii YPOBEHB)

11 kaacce
Mara | Ne Tema ypoka Kosmm4yecTrBo yacoB Ha | JlomamiHee 3a1aHue
YPOKa | YpOKa KOHTPOJIbHbIE U
NPaAKTHYeCKUe padoThl
Paznen 1. Teopernueckue 0CHOBbI XUMHUH
1. | Xumuaeckuii snemeHt. Arom. Cocrasn
aToMma, U30TOIIBI. DJIEKTpOHHAs
000J104Ka. DHEPreTUUYECKUE YPOBHH,
MOAYPOBHHU. ATOMHBIE OPOUTAIIH,
S-, p-, d-, f-amemenThI. OCOOCHHOCTH
pacnpeneneHus AJIEKTPOHOB 1o
OopOUTAJIIM B aTOMaX MajbIX U OOJIBIINUX
NEPUOJIOB. DIIEKTPOHHAsA KOH(PUTYpauus
aTOMOB.
o | [lepnopnueckuit 3aKOH 51
[leproauyeckasi cucreMa XUMUYECKHUX
sanemeHToB /. 1. Menpaeneena.
CBsi3b  NEPUOAMYECKOTO  3aKOHA U
[leproauyeckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOU TEOpUEH
CTPOCHHSI aTOMOB.
3 | 3aKOHOMEPHOCTH HM3MCHCHHSI CBOWCTB
XUMHUUYECKUX DJIEMEHTOB U 00pa3yeMbIX
UMM TIPOCTBIX U CIIOKHBIX BEIIECTB IO
rpynmnaM W  [epuojaM. 3HayeHue
MEPUOANYECKOTO 3aKOHAa U CHUCTEMBbI
XUMHUYECKUX AJIEMEHTOB
J..Menneneena.
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®denepanbHas padboyas nporpamma | Xumust. 10—-11 kiaaccel (0a30BbIi YPOBEHB)

CrpoeHue BeliecTBa. XUMUYECKast
CBSI3b.

Buppl (koBaJieHTHast HEMOJIAPHAs

U MOJIsipHAasi, HOHHAsI, METaJITNYecKasi)
¥ MEXaHU3MbI 00pa30BaHuUs
XUMHUYECKOU CBsI3U (OOMEHHBIN U
JIOHOPHO- aKIenTopHsIi). Bogopoanas
CBSI3b.

BanentHocTs.
DJEKTPOOTPULIATETLHOCTb.

Crenenp okuciieHus. KaTuoHsl u
AHUOHBI.

BemiecTBa MoJIeKyIsIpHOTO

Y HEMOJICKYJISIPHOTO CTPOEHUSA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIIECTBA.
TuImbI KPUCTATUNTMUECKUX PEIIETOK U
CBOMCTBA BEIIICCTB.

[ToHsTHE O AUCTIEPCHBIX
cucrtemax. ICTUHHBIE paCTBOPHI.
KonnuectBeHHbIe
XapaKTePUCTUKU PACTBOPOB
(MaccoBas 10715 BEIIECTBA B
pacTBope).

Kinaccuduxanust HeopraHu4ecKux
coennHeHnii. Homenkmarypa
HEOPTaHUYECKUX BEIIECTB.

Xumnaeckas peakius. Knaccudukarus
XUMHYECKUX PEAKIMI B HEOPTaHUYECKOM
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denepanbhas padouas nporpamma | Xumusi. 10-11 kimaccel (6a30BbIii YPOBEHB)

)41 OpFaHHIIEECKOﬁ XUMUH. 3aKOH
COXpaHCHHUA MACChI BCIICCTB; 3dKOH

COXpaHCHHUA U MPEBpAIICHUA SHCPIUU

NP XUMHWYCCKHX PCAKIUAX.

[Tpaktrueckas padora Nel.
CkopocTh peakuuu, ee
3aBUCUMOCTB OT Pa3IM4HbIX
(dakTopoB. XUMHYECKOE
paBHOBecue. PaKkTOpHI,
BIIUSIIOIINE HA COCTOSIHUE
XUMHUYECKOTO PABHOBECHSI.
[Tpuanmn Jle [latense

10.

DNEKTPOIUTHYECKAsT JUCCOLALIHS.
CunpHbIe U clIa0bIe AJIEKTPOJIUTHI.
Cpenia BOIHBIX paCTBOPOB BEIIECTB:

KHucJas, HeﬁTpaHBHaH, mIcJIo4YHasd.

11.

Peakuiuu nonnoro oomMeHa
B OPTaHUYECKOU ¥ HEOPTaHUYECKOU
XUMUHU.

12,

OKHCIUTENHLHO-BOCCTAHOBUTEILHBIC

peakimu. [Toustre 06 s1eKkTpoIn3e
pacIuIaBoOB M paCTBOPOB COJIEH
[IprmeHenue anexTpom3a

13.

KoHnTtponbHas pabota

Pasznen

2. Heopranmuyeckasi xumust

14,

Metamisl. [lo0okxeHne MeTauioB
B [lepunoanueckoit cucreme
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denepanbhas padouas nporpamma | Xumusi. 10-11 kimaccel (6a30BbIii YPOBEHB)

XUMHUYECKUX JICMEHTOB.
Oco0eHHOCTH CTPOEHUS AIIEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB.

OO6mume puznueckue CBONCTBA
MeTaJUI0B. [ [pruMeHenne MeTanioB B
ObITY, MpUpoje U TexHuke. CriaBbl
METAJIJIOB.

15.

DIEKTPOXUMHUYECKUT pan
HanpspkeHuit  metamwioB.  OO6mue
CIIOCOOBI MOJTy4CHUS
MeTauioB.Koppo3us Metamios.

CriocoOBbI 3alTUThI OT KOPPO3HUH.
Baxkneiimme coefuHeHU METAIIIOB
(OKCHIBI, TUIPOKCHIBI, COJTH).

16.

OO111ast XapaKTepUCTUKA METAILIIOB
rnaBHbIX noAarpyn (IA-rpymma,
[TA-rpynmna) [leproanyueckoil cucTeMsl
XUMHYECKUX 3JIEMEHTOB.

17.

Amomunanil. AMdoTepHbIe CBOWCTBA
OKCH/JIa ¥ TUAPOKCUIA aTFOMUHUS.

18.

OO011as xapakTepUCTHKA METAJIJIOB
no6ouHsIx noarpyni (b-rpymnm)
[lepuonyueckoi CUCTEMBI XUMUYECKHUX
DJIEMEHTOB: M€Jlb, LIUHK, XPOM, JKEJIE30.

19.

[Tpaktrueckast pabora Ne2 Penenne
DKCIEPUMEHTAJIbHBIX 3a]1a4 110 TEME
«Metaiubny.
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denepanbhas padouas nporpamma | Xumusi. 10-11 kimaccel (6a30BbIii YPOBEHB)

Hewmetamnel. ITonoxxeHue HeMeTaJIOB

20 B [lepuoanueckon cucreme
XUMHYECKHUX 3jemeHToB J[.H.
MenneneeBa
U 0COOCHHOCTH CTPOCHHS aTOMOB.
DU3NYECKHE CBOWCTBA HEMETAJLIOB.
AmoTponusi HeMETaJJIOB (Ha MpUMepe
KHUcopoaa, cepsl, hochopa u
yriepoza).

91 | XWMHYECKHE CBOWCTBA BKHEHIINX

99 HEMETAJIJIOB (TaJI0T€HOB, CEPHI, a30Ta,
dbocdopa, yraepoaa u KpeMHUS).

23 OKcuipl HEMETAIIOB.

24. Kucnopoacoaepxaiiye KucaoThl.

25.

26.| BomopomHbie
COCIMHCHUS
HEMETaJIJIOB.

27| IIpakTaeckue padora:

No 3. Pemienue skcriepuMeHTaIbHBIX
3a7ad4 1mo Teme «Hemeramsn.

28. | Pacuerneie 3anaun:

g | ~ DAcuETBI MaCChI BEIECTBA

WM 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE
WU 00BEMY OJTHOTO U3
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denepanbhas padouas nporpamma | Xumusi. 10-11 kimaccel (6a30BbIii YPOBEHB)

YYaCTBYIOIINX B PEAKIIMH BEIICCTB;
pacdeTsl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB
pEaKIHu, €CIIM OTHO

U3 BEIIICCTB UMEET IIPUMECH.

30.

Heoprannueckue u opraHu4yeckue
KHCII0Thl. Heopranmyeckue
Y OpraHu4ecKrue OCHOBAHUSI.

31.

AmMdotepHsbie
HEOpTraHUYECKUE U
OpraHUYeCKUE COECTUHEHHUS.

I'eneTnyeckas cBSI3b HCOPIraHN4YCCKUX U

OpPraHNYCCKHX BCIIICCTB

32,

KoHnTtposnbHas padota

Pasnea

3. XuUMHUA M KU3Hb

33.

Ponb xuMum B obecrieueHIN
AKOJIOTUYECKOM,

SHEPTETUYECKOU

Y MMHUIIIEBOM O€30IMaCHOCTH, PA3BUTHH
MenuuuHbl. [ToHSITHE O HAYYHBIX
METO/1aX MO3HAHUS BEIECTB

Y XUMHAYECKUX PEAKIUU.
[IpencraBnenus 00 OOIMIMX HAYUHBIX
MIPUHITUIIAX TPOMBIIICHHOTO
MOJTYYEHHUs BaKHEUIIINX BEIIECTB (Ha
MpruMepax NpOU3BOACTBA AMMHAKA,
CEpHOU

KHCJIOTHI, METAHOJIA).
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®denepanbHas padboyas nporpamma | Xumust. 10—-11 kiaaccel (0a30BbIi YPOBEHB)

34,

YenoBek B MUpPE BEIIECTB,
MaTeprajIoB U XMMUUYECKUX pEaKLni:
XUMHUS

¥ 3710POBbE YEJIOBEKA; IPaBUIIA
WCITOJIb30BaHUS JIEKAPCTBEHHBIX
IperapaToB; paBuiia 0€30MacCHOTO
UCITOJIb30BaHUS MPENapaToB OBITOBOI
XUMUU B TOBCEHEBHOMN )KU3HU.
BbreITOBast xuMHUeckasi F(paMOTHOCTb

Bcero 34 yaca

36



denepanbHas padouas nporpamma | Xumusi. 10-11 kmacchl (6a30BbIii YPOBEHB)

HEPEYEHDB (KOAUDPUKATOP) PACITPEAEJIEHHBIX ITO KIIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHOU OBPA30BATEJBHOM MPOI'PAMMBI CPEJHEIO OBIIETO
OBPA30BAHUA U DJIEMEHTOB COIAEPKAHUA 110 XUMHNHU

B ¢denepanbHbIX W perHOHAIBHBIX MPOIEAYpPaxX OIEHKH KadecTBa 0O0pa3oBaHUS
UCIIOJIb3yeTCsl MepeyeHb (KOAU(PUKATOP) pachpeiesieHHbIX M0 KiaccaM IMPOBEPSIeMbIX

TpeOOBaHMI K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEIbHOM IMPOTrPaMMBbI

CpCOHCTO 06mer0 O6p3.30BaHI/ISI " 3JICMCHTOB COACPKAHUA 110 XUMHHU.

10 KUIIACC
IIpoBepsiemble TPeOOBaAHUA K Pe3y/IbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
MPOrpaMMbIl
Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMBbI CPEIHETO 00IIIEro 00pa3oBaHus
pe3yJbrara
1 Teopernyeckre OCHOBBI OPraHUYECKON XUMUN
1.1 CdopMupoBaHHOCTh MPEACTABICHUI O XMMHYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOM KApTUHBI MHUpa, POJM XUMUU B TO3HAHUU
SBJICHUA TPUPOJBI, B (POPMUPOBAHWUU MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAJIBHOM TIpaMOTHOCTH, HEOOXOAMMOMW st
pelieHusl MPaKkTUYECKHX 3aJad M SKOJOTMYECKH OOOCHOBAHHOIO
OTHOULIEHUS K CBOEMY 370POBBIO M IIPUPOIHOM cpele
1.2 Brnagenue cucTteMo XHMHWYECKUX 3HAHUW, KOTOpas BKIIIOYACT:

OCHOBOITOJIAraroIIne MOHATHUSA (Monexyna, BAJICHTHOCTb,
ANEKTPOOTPULIATENILHOCTh, CTETEHb OKHCIICHUS, XMMUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM OOBEM, YTIEPOJHBINA CKEJET,
dbyHKIMOHATBHAS ~ TPyNNa,  paauKand,  HM30MEpHsi,  H30MEDHI,
TOMOJIOTUYECKUNA  pAll, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJ-
U a30TCOJEpIKallle COCTMHEHNS, OMOJOTMYECKH aKTUBHbBIEC BEIIECTBA
(YTJIeBOIbI, KHUPHI, OCTKKU), MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUSA); TEOPUUM W 3aKOHBI (Teopus
XUMHUUYECKOTO CTPOCHMSI opraHumuyeckux BemiecTB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHUH, (PaKTOJIOTUYECKUE
CBEJCHUSI O CBOICTBax, COCTaBe, IMOJIYYEHUH U 0Oe30IMacHOM
UCIIOJIb30BAaHUM BAXXKHEMIIMX HEOPraHWYECKHMX M OPTraHUYECKUX
BEUIECTB B ObITY M MPAKTUYECKON JEATEIILHOCTH YEJIOBEKA
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1.3

ChopMupoBaHHOCTh YMEHHUI BBIABIATh XapaKTEpHbIE MPU3HAKU
MOHATUM,  yCTaHaBIMBAaTh WX  B3aUMOCBSA3b,  MCIOJIb30BAThH
COOTBETCTBYIOIIME MOHATHS IPH ONUCAHUU COCTaBa, CTPOCHUS U
MPEBPALIEHAN OPTaHUYECKUX COCATUHECHUN

1.4

CdopMupoBaHHOCTh YMEHHM MCIOJIB30BaTh XUMHUUECKYIO CUMBOJIMKY
JUISL COCTAaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOH,
COKpalieHHOM) ¢GopMysl OpraHMYECKHX BEIIECTB M YpaBHEHHI
XUMUYECKUX  pEaKlMil,  W3rOTaBIMBaTh  MOJEIU  MOJIEKYJ
OpraHMYECKUX BEIIECTB JUISl WUIOCTPAlMM HMX XHMHYECKOIro
Y IIPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopmMupoBaHHOCTh YMEHUN  YCTAaHABIMBATh MPUHAJJICKHOCTD
W3YUYCHHBIX OPTaHWYECKHUX BEIIECTB IO WX COCTaBYy W CTPOCHHUIO
K OIpeeIeHHOMY Kiaccy (TpyImie) CoeauHeHuM (yrieBoJ0pO/IbI,
KHUCTIOPOJT M a30TCOAEpKAIIUe COCAMHEHUS, BHICOKOMOJICKYIISIPHBIC
COCMWHCHUS), JaBaTh WM Ha3BaHUS TI0 CHCTEMATHYECKOU
Homenknarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCHUA OIIPCACIIATL BUABI XUMHYECKOM CBS3HU
B OPraHUYCCKHUX COCOAMHCHHUAX (OIII/IHapHBIG u KpaTHble)

1.6

ChopMupoBaHHOCTh YMEHHSI TMPUMEHSTh: IMOJOXKEHUS TEOpHH
CTpOE€HHUsl opraHnyeckux Bemects A.M. byTiepoBa st 00bsICHEHUS
3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa W CTPOCHMS; 3aKOH
COXPaHEHMs MacChl BEILIECTB

YrneBoaoposl. Kucnopoaconepxamue u a30TCOJIepKaAIIIE
OpraHuYecKue coeqMHEHUs. BEICOKOMONIEKYISIpHBIE COCTUHEHUS

2.1

CpopMUpOBaHHOCT, YMEHUM TPUBOAUTHL TPUBHAIBHBIE HA3BAHUS
OTJICIIbHBIX OPraHMYECKHX BEIIECTB (PTHJICH, MPONUJICH, alleTHIICH,
ATUJICHTJIMKOb, TIHIEPUH, (GeHon, (opMaabIeru, aleTallbIeTu/I,
MypaBbHHasi KHCIJIOTA, YKCyCHasi KHCJIOTa, OJICMHOBas KHCIIOTa,
CTeapuHOBasl KHUCJIOTa, TJIFOKO3a, (PyKTO3a, KpaxMmal, IeJUITI0I03a,
TJTUIIYH)

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTEpHU30BaTh COCTaB, CTPOCHHE,
(bU3MYeCKUe W XUMHUYCCKHE CBOWCTBA THIMYHBIX IPEIACTAaBHUTEIICH
Pa3IMYHBIX KJIACCOB OpPraHWYECKHX BEIISCTB (METaH, ATaH, JTHJICH,
npomuiieH, aneTuieH, OyraauweH-1,3, metwnOyraauen-1,3, OeHzod,
METAHOJI, dTAHOJI, STHJICHTJIUKOJIb, TIIUIEPUH, (DEHOJI, alleTalbIeTHI,
MypaBbUHAsI U YKCYCHAas KHUCJIOTHI, TJIOKO3a, Kpaxmal, IeJUI0I03a,
AMUHOYKCYCHAsl KUCJIOTA)
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2.3

CdopMupoBaHHOCTh YMEHUSI WILTIOCTPUPOBATH M€HETUUYECKYIO CBSI3b
MEXKJy TUIHAYHBIMA  TPEICTABUTEISAMA  PA3JIUYHBIX  KJIACCOB
OpTraHUYECKUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOIIHNX
XUMUYECKUX PEAKITUH C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

ChopMupoBaHHOCTh ~ yMEHHUSI  XapaKTepU3oBaTh  HCTOYHUKHU
YTJIEBOJIOPOAHOTO CHIPhs (He(PTh, MPUPOIHBIN a3, yrojib), CocoObl UX
nepepadOTKU U MIPAKTUIECKOE TIPUMEHEHHE MMPOTYKTOB MepepaboTKH

XUMUS U KU3HB. PacyeTsl

3.1

CdopmupoBaHHOCTh YMEHUHN BIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX
METO/IaX HAYYHOI'0 ITIO3HAHUSI, UCIIOJIb3YEMBIX B XUMUU IIPU U3YYECHUU
BEIIECTB M XUMHUYECKUX SBJICHUM (HaAOMIO/IEeHHE, W3MEpEHHUE,
DKCIIEPUMEHT,  MOJCIIMPOBAHUE),  HMCIOJb30BaTh  CUCTEMHBIC
XUMHUYECKUE 3HAHUSA JUIsl [PUHATUS PELUIEHUA B KOHKPETHBIX
JKA3HECHHBIX CUTYalMIX, CBI3AHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

3.2

CdopMupoBaHHOCT, YMEHUN COOJIIOAATh MpaBUia MOJb30BAHUS
XUMHUYECKON MOCyJ0l U J1abopaTOpHBIM OOOpPYIAOBAHUEM, a TaKKe
npaBuiia OOpanieHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLIMSIMU
IO BBITMOJTHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB

3.3

CdopmupoBaHHOCTh YMEHUH INIAHUPOBATH U BHITIOJIHATH XUMUYECKUT
AKCIIEPUMEHT (npeBparieHus OPTaHUYECKUX BEIIECTB MPHU
HAarpeBaHWM, TIOJYYEHUE OTUJICHA U HW3YyYEHUE €ro CBOMCTB,
KaueCTBECHHBIC PEAKIIMHA OPTaHUUECKUX BEIIECTB, ICHATYypallvs OCIKOB
NPy HarpeBaHWH, IIBETHBIE pEaKIUU OCIKOB) B COOTBETCTBUU
C TIpaBUJIaMU TEXHUKHU 0€30TaCHOCTU MpU OOPAIICHUH C BEIIECTBAMU
U J1abopaTopHbIM 00OPYIOBAaHUEM; TMPEACTABIATh PE3YyJIbTATHI
XUMUYECKOTO JKCIIepUMEHTa B (¢GoOpMe 3alucud  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii u (OPMYIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YyJIbTATOB

3.4

CdopMupoBaHHOCTH YMEHUU MPOBOJUTH BBIYMCIICHUSA T10
XUMUYECKUM ypaBHEHUSM (Macchl, 00beMa, KOJIUYECTBA MCXOJIHOTO
BEIIIECTBA WJIM TMPOAYKTa PEaKIMH IO M3BECTHBIM Macce, 00bheMy,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIIMH )

3.5

ChopmMupoBaHHOCT, ~ YMEHUH  KpPUTHMYECKHM  aHaJM3UPOBATH
XUMHUYECKYI0 HH(OpMaLNIo, MOTydaeMyl0 W3 pPa3HbIX HCTOYHHKOB
(cpeactBa maccoBoii nH(poOpManuu, cetb IHTepHET u Apyrue)
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3.6

ChopmMupoBaHHOCTh YMEHHI COOJIOATh MpaBUiia SKOJOTUYECKU
I1EJIeCO00Pa3HOTO TOBEACHHUS B OBITY W TPYAOBOH NEATEIHHOCTH B
IEJSIX COXPAHEHHUS CBOETO 3/0POBbSI M OKPYXAIOIMICH MPHPOIHOM
Cpelbl, OCO3HABaTh OMACHOCTHh BO3JICUCTBUS HA JKUBBIE OPTaHU3MBI
OTIpEICTICHHBIX OPTAaHMYECKUX BEIIECTB, TOHUMAsl CMBICI TTOKa3aTeIs
[MIK  (mpeaenbHO  JOMYCTUMOW  KOHIIEHTpPAILlMW),  IOSICHATH
Ha MPUMEPax CIIOCOObI YMEHBIICHUS U MPEAOTBPAIICHHUS UX BPEIHOTO
BO3/ICHCTBYS Ha OpTraHU3M YeJIOBEKa

HpOBepﬂeMl:.Ie IJIEMEHTHBI COACPKAHUA

Kon

HpOBepHCMBIﬁ QJICMCHT COACPKAHHA

1

TeopeTnueckre OCHOBBI OPTaHUYECKON XUMHH

1.1

[IpenMeTr opraHnuecKoi XUMHUH: €€ BOBHUKHOBEHHE, PA3BUTUE U 3HAUEHUE B
MOJTYYE€HHUH HOBBIX BEILIECTB U MaTepUaoB. Teopusi CTpOEHUSI OpraHUUECKUX
coenquHenud A.M. byTiiepoBa, €€ OCHOBHBIE TTOJIOKECHUS

1.2

CrpykrypHble (OpMyJbl OpraHMYECKUX BellecTB. ['omonorus, uzomepus.
XrMHYECKas CBS3b B OPraHUYECKUX COCIMHEHUAX — OJIMHAPHBIE U KPATHBIE
cBsa3u. [Ipencrapinenue o kiaccu(puKalMi OPraHUYECKUX BEILIECTB

1.3

HomenknaTtypa  opraHM4eckux  COeAMHEHUM  (cUcTeMaTudeckas) u
TPUBHUAJIbHBIE  HA3BaHUA  BAXKHEUIIMX  IPEIACTABUTEIIEM  KJIACCOB
OPTraHUYECKUX BEILIECTB

YrneBonopoasl

2.1

AJIKaHBI: COCTaB U CTPOCHHUE, FOMOJOTMYECKUH psia. MeraH W 3TaH —
MPOCTEUIIINE MPEICTABUTEITN AJIKAHOB: (DU3NYECKUE M XUMHUYECKUE CBOMCTBA
(peakiuu 3aMenieHus] U TOPEHHUs), HaXOXKJACHHE B MPUPOJIC, TMOJyUYCHUE U
IIPUMEHECHUE

2.2

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUMN PSJl. DTUIIEH U MPOIUIIEH —
MPOCTEUIIINE MTPEICTABUTEITN AIKEHOB: (DU3NYECKHE M XUMUYECKUE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TAJOTCHUPOBAHMS, TUApATAlUU, OKHCICHUS U
MOJIMMEPHU3AIIUK ), TOJYYEHUE U IPUMEHEHUE

2.3

Anxaauensl: OytaaueH-1,3 u merunOyraauen-1,3: crpoeHue, BakHeHIIne
XUMUYECKHuE  CcBoMcTBa  (peakiusi  nonumepusanuu).  [lomydenwue
CUHTETHUYECKOTO KaydyKa U PEe3UHbI

24

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUU pA/I.
AueTwieH — MpOoCTEeUIINil NMpeACTaBUTENh AJKHUHOB: COCTaB, CTPOEHUE,
dusnueckue W XUMUYECKHME CBOWCTBA (peakiuu  THIAPUPOBAHMS,
raJloreHUPOBAHNUSA, TUPATALINU, TOPEHNUS ), TOTYUCHHE U IPUMEHEHNE
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2.5

Apensbl. bensoin: cocraB, crpoeHue, puU3nyeckue U XUMHUYECKUE CBOMCTBA
(peakuuy rajJoOreHUPOBAHUS U HUTPOBAHMS), MOJYYEHUE U NPUMEHEHHUE.
Tomyon: coctaB, ctpoeHue, GU3HMUESCKUE U XUMUYECKHUE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJTyYEHUE U TpUMEeHeHUe. TOKCUUYHOCTh
apeHoB. [ 'eHeTHUecKas CBSI3b MEK/y YIJIEBOJAOPOAaMU, MPUHAIICKAITUMH K
Pa3IMYHBIM KJ1accam

2.6

[IpuponHble MCTOYHHMKHM YIIIEBOAOPOAOB. [IpHpoaHbIl Ta3 M IONyTHBIE
HedTanbie ra3pl. HegTh u ee mpoucxoxkaenue. CrocoObl nepepaboTku
He(TU: TEpPEeroHka, KPEeKUHT (TEPMUUYECKUM, KATATUTHYECKUIi), MHPOIIU3.
[IponykTsl mepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH H
B ObITy. KaMeHHBII yrosib U MpoayKThl €ro nepepaboTKu

Kucnopoaconepxaiire opraHM4eCcKue COeTMHEHUS

3.1

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHHUE,
du3nueckue 1 XUMUYECKHE CBOMCTBA (peaKIMu C aKTUBHBIMU METaJlJIaMH,
rajioreHoBOJIOPOJIaMU, TOPEHUE), MPUMEHEHHE. BOgOpOHbIE CBA3U MEXKTY
MOJIEKyJlaMu cOupToB. JlelcTBHE METaHOJa M JTAaHOJA HAa OPTraHU3M
yesjoBeka. MHOroaTOMHbBIE CIIUPTHI. DTUJICHTIIUKOJIb U TJIMIIEPUH: CTPOEHUE,
du3nuecKkue M XMMHUYECKHE CBOWMCTBA (B3aMMOJCHCTBUE CO IIEIOYHBIMHU
MeTajlllaMH, Ka4eCTBEHHAas PEakIvs Ha MHOTOATOMHBIE CIUPTHI). [leficTBue
Ha OpraHu3M uenoBeka. [[puMeHeHue riauiepruia U STUIICHTIIUKOJIS

3.2

®deHoJI: CTpOEHUE MOJEKYJbl, (U3NYECKUE M XHUMHUYECKHE CBOICTBA.
Tokcuunocth penona. [Ipumenenue genosna

3.3

Anbaeruaipl U KETOHbl. @opMmanbpleruji, aueTadbIerujl; CTPOECHHUE,
bu3uyeckue W XHUMHUYECKHE  CBOMCTBA  (peakIUd  OKHCIICHHUS
Y BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIINH ), TTOJTYUYCHUE U IPUMEHEHUE

3.4

OnHOOCHOBHBIE TpeenbHble KapOOHOBBIE KUCIOTHL. MypaBbUHAS U
YKCYCHasl KHCJIIOTBI: CTpOEHHUE, (PHu3WYecKkne M XUMHUYECKHE CBOMCTBA
(cBoiicTBa, O0IIHE I KJIacca KUCIIOT, peakius dTepuuKaIum), moxydeHue
u npuMeHeHue. CTeapruHOBas M OJIEMHOBAs KHCIIOTHI KaK IMPEACTaBUTEIIH
BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KaK COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, UX MOIOIIIEe ICUCTBUE

3.5

Crnoxnple 3(QUpbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHCIOT. [maponus
cnoxubiXx d¢dupoB. Kupsl. ['mapomus kupoB. [lpumeneHuwe KuUpOB.
buonornueckas posb KUpOB

3.6

VYrneBoapl:  coctaB,  kjaccudukanus — yrjieBogoB  (MOHO-,  OM-
U monucaxapuibl). [1oko3a — mpocTeHIuii MOHOCAaxXapua: 0COOCHHOCTH
CTPOCHHUSI  MOJIEKYJbl,  (U3UUeCKue U  XUMHUYECKHME  CBOMCTBa
(B3aumonerictBue ¢ rtuapokcuaom wmenu (I1), okucieHMe amMMHAYHBIM
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pactBopoM okcuaa cepedpa (I), BoccTaHOBIeHHE, OpOXKEHHE TIFOKO3bI),
HaxOXXJEHUE B TIPUPOJIE, MPUMEHEHHE, Onosiornueckas poiab. doTtocuHTes.
@OpykTo3a KaKk M30Mep TIIOKO3bl. Kpaxman M 1errono3a Kak MpHpOIHbIe
nosimMepsl. CTpoeHue Kpaxmana 1 HeUT0I03bl. OU3NYecKue U XUMUYECKUe
CBOMCTBA KpaxMaia (TUAPOIN3, KAUeCTBEHHAS PEAKIIUSI C UOJIOM)

4 A3zoTcoiepKalie OpraHuyecKue CoeTMHEHMS
4.1 AMMHOKHCIIOTHI KaK aM(OTEPHbIE OpraHu4eCcCKue coeTMHEeHMs. Du3nyeckue
M XMMHYECKHME CBOWCTBA AaMHHOKHCIOT (Ha TpHUMEpPE TJIMLHHA).
buonoruueckoe 3HaueHne aMUHOKHUCIIOT. [lenTuabl
4.2 | benku kak TpPUPOIHBIE BHICOKOMOJICKYJISIPHBIE coeAnHEHus. llepBuuHasi,
BTOPUYHAS U TPETUYHAS CTPYKTYpa O€IKOB. XUMUYECKHUE CBOMCTBA OEJIKOB!
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluu Ha OelIKu
) BBICOKOMOJIEKYJISIPHBIE COEUHEHMS
5.1 | OcHOBHBIE TOHATHSI XUMUHU BBICOKOMOJIEKYJIAPHBIX COCIMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJHMMEpPU3ALMM, CpEaHss
MoJIeKyJisipHass Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COECIMHEHHH — ITOJIMMEPHU3ALUs U TTOJIMKOHICHCALINS
5.2 | DKCnepuMEHTalbHbIE METOJbl M3YUYECHMsI BEIIECTB M HMX MPEBPALICHUIA:

O3HAKOMJIEHHE C 00pa3liaMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMacC, KayuykoB. [lonydyeHrne CHHTETUUECKOTr0 KayuyyKa U pE3UHBI
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IIpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMMbIl

Kox
MIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
00pa30BaTeNbHON IPOrpaMMBbI CPETHETO 001IEro 00pa30BaHuUs

1

Teopernueckre OCHOBbI XUMUU

1.1

Brnagenune cucTeMOW XHWMHWYECKUX 3HAHUW, KOTOpAas BKIIKOYACT:
OCHOBOIIOJIaraloIIMe IMOHATUA  (XMMHYECKHH  DJIEMEHT, aTOM,
SJIEKTpPOHHAss 000JI0YKa aToMma, S-, P-, Od-3JIEKTpOHHBIC OpOUTAIIN
aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTb, 3JECKTPOOTPULIATECIHHOCTD,
CTEIEHb OKHWCIICHUSI, XMUMHUYECKas CBs3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIM 00BEM, KPHCTAJUNIMUECKash PEIIeTKa, TUIhl XUMHYECKHUX
peaxkuuin (OKHCIIUTEILHO-BOCCTAHOBUTEILHBIE, K30~ u
SHIOTECPMHUYCCKHE,  pPEaKIMH  HOHHOTO  OOMEHa),  pacTBOp,
AJEKTPOJIUTBI, HEIEKTPOIUTHI, 3JNEKTPOJUTHYECKAS IOUCCOLMALNS,
OKHUCJIUTEb, BOCCTAHOBUTEJb, CKOPOCTh XHMHYECKOM PEaKIHH,
XUMHUYECKOE€  PaBHOBECHE); TEOPUM U 3AKOHBI (Teopust
ANEKTPOJUTHYECKON nucconuanuu, llepuoanuecknit 3akon .M.
MenpeneeBa, 3aKOH COXpPAHEHUS  MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUN  SI3BIK ~ XUMHUHU, (PAKTOJOTMYECKUE  CBEJACHUS
O CBOMCTBaX, COCTaBe, IMOJY4YCHHUU U OE30MaCHOM HCIOJIb30BAHUHU
BOKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JICITEIBHOCTH YeJIOBEKA

1.2

ChopMupoBaHHOCTh YMEHHI BBISIBISATh XapaKTepHbIE MPHU3HAKH U
B3aUMOCBSI3b W3YUYECHHBIX IOHATHH, MPUMEHSITH COOTBETCTBYIOIINE
MOHATUS TPU OINHUCAHUM CTPOCHUS U CBOWCTB HEOPraHUYECKHUX
BEIIECTB U WX NPEBPAIICHUMN; BBISABISTH B3aUMOCBSA3b XUMHUYECKHUX
3HAHUM C MOHSATHUSIMA M MPEACTABICHUSIMU JPYTUX E€CTECTBEHHO-
HaYyYHBIX [TPEIMETOB

1.3

Brnanenue OCHOBHBIMH METOJaMU HAYYHOTO TIO3HAHHS BEIIECTB
U XUMHUYECKHX SIBJICHUH (HAONIOACHWE, M3MEpEHHe, SKCIEPUMEHT,
MOJCIIUPOBAHNE)

1.4

ChopmMupoBaHHOCTh YMEHHI OMpPENENsATh BAJICHTHOCTh M CTEIEHb
OKHCIICHUSI XHUMHYECKHX DJEMCHTOB B COCAMHEHUSAX Pa3IMYHOIO
cocTaBa, BHJ XHMHYECKOM CBsS3M  (KOBaJCHTHas, HWOHHAs,
MeTaJlTTHYecKas, BOJIOPOIHAS ) B COSIMHCHUAX, THIT KPUCTAJUTMICCKOM
pEeNIeTKN KOHKPETHOTO BeIlecTBa (aTOMHAs, MOJICKYJIIpHas, HOHHa,
MeTaJlJTHYecKas)
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1.5

CdopmMupoBaHHOCTh YMEHUHN OMPEIEIATH XapaKTep CPEIbl B BOTHBIX
pacTBOpax HEOPTAHUYECKUX COCAUHEHUN

1.6

ChopmupoBaHHOCTh ~ YMEHHsI  KJIAcCU(UIMPOBATH  XUMUYECKUE
PEaKIUK O PA3IMYHBIM IPU3HAKAM (YUCITy ¥ COCTaBYy pearupyromux
BCIECTB, TEIIOBOMY J(G(EKTy peakmuu, H3MEHCHUIO CTEICHEH
OKHCJICHHSI ~ DJIEMEHTOB,  OOpPaTHMOCTH  PEAaKIWW,  YYaCTHIO
KaTajam3aTropa)

1.7

ChopMupoBaHHOCTh yYMEHUW COCTAaBJSTH YpPaBHEHUS PEAKIIHMA
pPa3IUYHBIX THUIIOB, MOJHBIE M COKPAILIECHHBIE YPABHEHUS PpPEaKUUl
MOHHOTO0 0OMEHA, YUYUTHIBAs YCIOBHSI, TPU KOTOPBIX ATH PEAKUUU UTYT
JI0 KOHIIa

1.8

CdopMupoBaHHOCTH YMEHUM MPOBOJUTH PEAKIINH, TOITBEPIKAOIIHE
KAQYECTBEHHBIA COCTAB PA3JMYHBIX HEOPraHUYECKUX BEIIECTB,
pacno3HaBaTh ONBITHBIM ITyT€M HOHBI, IPUCYTCTBYIOIIKUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CdopMupoBaHHOCTH YMEHHI PaCKpbIBaTh CYITHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakuui IIOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OallaHca dTUX PeaKIUi

1.10

ChopMUpPOBAaHHOCTh yYMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN PEeaKIUU OT Pa3TuYHbIX (PaKTOPOB

111

ChopmupoBaHHOCTh YMEHHMM OOBSCHATH XapakTep CMEIIEHUs
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIITHETO BO3ICHCTBHS
(mpuniun Jle [larenbe)

OO01mast u HeopraHuYecKas XUMHUS

2.1

CdopMupoBaHHOCTh YMEHHUW packpbiBaTh cMmbici [lepuonnueckoro
3aKOHAa J.. MenneneeBa 51 JIEMOHCTPUPOBATH ero
CUCTEMAaTHU3HUPYIOIIYIO, OOBSICHUTEIbHYIO U  MPOTHOCTHYECKYIO

byHKITUN

2.2

ChopmupoBaHHOCTHP ~ yMEHHH  XapaKTEpPU30BaTh  DIJIEKTPOHHOE
CTPOCHHE aTOMOB XHUMHYECKHX »dJIEeMEHTOB 1 — 4 mepuojoB
[Tepnoanueckoit cucteMbl Xxumuueckux 3yiemeHToB [[.1. Menneneena,
UCIIOJIB3YSl  MOHATHSA  «S-, P-, O-2JCKTpOHHBIE  OpOHTAIHY,
(QHEPTeTHYECKUE YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCAWHEHUM MO MEepuogaM |
rpynnaM llepuonuueckont cucteMbl XUMUYECKUX 3ieMeHToB J[.H.
MenneneeBa
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2.3

CdopMUpOBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHMCHIBATH) OOIIME
XUMUYECKAE CBOMCTBA HEOPTaHMYECKUX BEIIECTB  Pa3TUYHBIX
KJIACCOB, MOATBEPKIATh CYIIICCTBOBAHNE T€HETUYECKOMN CBSI3U MEXKITY
HEOPTraHWYECKMMH  BEIIECTBAMH  C  TOMOINBIO  YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEaAKITHI

2.4

ChopmMupoBaHHOCTP YMEHHMI YCTAaHaBIIMBATh NPHUHAIICKHOCTD
HEOPTaHWYECKUX BEIIECTB MO MX COCTaBY K OMNpEEICHHOMY KJaccy
(rpynmne) coerHeHU (IPOCThIEC BEIIECTBA — METAJUIBI U HEMETAJLIIHI,
OKCHJIbI, OCHOBAHMS, KUCJIOTHI, aM(pOTEPHBIC TUIPOKCHUIBI, COJIH)

2.5

ChopMupOBaHHOCTH YMEHHH HCIIOJIB30BAaTh XUMHUUECKYIO0 CHMBOJIMKY
Ui cocTaBiieHHs] (OpMYJ BEIIECTB M YPaBHEHUH XUMHUYECKUX
peaknwii, cucreMatrueckyro HomeHkiatypy (IUPAC) u tpuBuanbHbIe
Ha3BaHUS OTAETbHBIX HEOPraHWYECKUX BEIIEeCTB (yrapHblil ras,
YIJIGKUCIIBIA Ta3, aMMHaK, TallleHas W3BECThb, HETallleHas H3BECTb,
NUTHEBAS COJIA, IUPHT U IPYTHE)

2.6

CdopMUpOBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUUYECKHE CBOMCTBA HEOPTaHUUECKUX BEILIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPAKAATh  CYLIECTBOBAHME TIE€HETHYECKOM CBS3M  MEXKIY
HEOPTaHUYECKUMH  BEIIECTBAMU  C  TOMOIIBID  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIINI1

2.7

CdopMupoBaHHOCTH YMEHHUH TUIAHUPOBATH M BBITTOJHATh XUMHUUECKUIN
AKCTIEPUMEHT (pa3ioKEHHE TMEePOKCHAA BOJOPOJa B MPUCYTCTBUU
KaTajau3aTopa, OnpeeIeHUe CPEeabl pAaCTBOPOB BEIIESCTB C MOMOIIBIO
YHUBEPCAIBHOTO WHAWKATOPa, BJIMSHUE Pa3IUYHBIX (PAKTOPOB Ha
CKOPOCTh XMMHUUYECKOW pEaKIMHM, pPeaklMd HMOHHOro oOMeEHa,
Ka4eCTBEHHBIC PEAKIIUM Ha Cyiab(dar-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTUOH aMMOHWUS, PEIICHUE IKCIIEPUMEHTATBHBIX 3a/1a4u 10 TeMaMm
«Metamb» u «HemeTamib») B COOTBETCTBUU C TIPaBUJIAMU TEXHUKU
0e30MacHOCTH MpU OOpAIllEHWH C BEUIECTBAMU M JIA0OPATOPHBIM
000pyIOBaHUEM; MIPEJACTABIIATh PEe3yIbTATHI XUMHYECKOTO
IKCTIIEpUMEHTa B (OpMe 3amucu YpaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

2.8

CdopMupoBaHHOCT, YMEHUW COOJIIOAATh MpaBUjia TMOJb30BAHUS
XUMHUYECKON MOCYyJ0l U J1abopaTOpHBIM OOOpPYIAOBAHUEM, a TaKKe
mpaBuiIa OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIHSMHU
10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUECKUX OMBITOB

2.9

ChopMupoBaHHOCTh ~ YMEHHI  XapaKTepu30BaTh  XUMHUYECKHUE
IIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHUSI CEPHOU
KHUCTIOThI, aMMHUakKa, a Takke C(HOpPMHUPOBAHHOCTh MPEACTABICHUN
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00 o00muX Hay4YHBIX MPUHIMIAX M SKOJIOTUYECKHX MpobiieMax
XUMHUYECKOT0 IIPOU3BOJICTBA

XUMUS U )KU3HB. PacyeTsl

3.1

CdopMupoBaHHOCTh MPEACTABICHUI O XUMUYECKON COCTABIISIIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJIM XUMUU B TO3HAHUHU
SBJICHMA TIPUPOIIbI, B (OPMHUPOBAHWW MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIbHON T'PaMOTHOCTH, HEOOXOIMMOM aJis
peIIeHs] TPAKTUYECKUX 3aJad M DKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 3JI0POBbIO U IPUPOJIHON CpeENE

3.2

CdopmMupoBaHHOCTH YMEHHU KPUTHUYECKU AHAJIN3UPOBATH
XUMHUYECKYI0 HH(POpPMALMIO, MOJYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYHHUKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

CdhopmupoBaHHOCT, yMEHMH COOJIIOIaTh IpaBWIa SKOJIOTHUECKU
1[€J1eCO00pa3HOro MoBeACHUSI B OBITY W TPYJOBOM NIE€ATEIbHOCTH B
LEJSIX COXPAHEHHUS CBOETrO 3/0pOBbSl M OKpYXaroulell IpHUpoIHOM
cpensl

3.4

Oco3HaBaTh OMNACHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3MBbI
ONPEAEICHHBIX BEIIECTB, MOHMMAs cMbIca Toka3arens [IJIK, noscHsaTh
Ha IIpuMepax CrocoObl YMEHBIIISHUS U MPEIOTBPAIEHUS UX BPEIHOTO
BO3JCHCTBUS HA OPTAHU3M YEJIOBEKA

3.5

CdopmupoBaHHOCTH YMEHUMN MIPOBOJUTH BBIUUCIICHUS C
MCMOJIb30BAaHUEM TIOHATUSL «MACCOBAasl JOJIS BEIIECTBA B PACTBOPEM,
00BEMHBIX OTHOIICHUM Ta30B IPU XUMHUYCCKHUX PEaKIUIX, MACChI
BEILIECTBA WUJIM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Wi 00bEeMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU BEIIECTB,
TerI0Boro A dexra peakimy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHI
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUU

IIpoBepsieMble 3J1eMEeHThI COAEPKAHUS

Kon IIpoBepsieMblii 2JIEMEHT COEPIKAHUS
1 Teopernyeckre OCHOBBI XUMUU
1.1 XUMUYECKHI 3yeMeHT. AToM. Sapo aroma, HU30TONBI. DJIEKTPOHHAS

00010YKa. DHEPreTUYecKre ypOBHU, MOAYpPOBHU. ATOMHBIE OpOUTAIH,
S-, Pp-, d-anemeHThl. OCOOESHHOCTH pPACHpPENEICHUST AJICKTPOHOB IO
opOuTAISIM B aTOMaXx 3JIEMEHTOB MEPBIX YETHIPEX MEPUOOB. IICKTPOHHAS
KOH(UTYpAIHSI aTOMOB
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1.2

[lepuonuueckuii 3akon u Ileproguueckas cucreMa XMMUYECKUX AJIEMEHTOB
J.M. MengeneeBa. CBA3p mnepuoaudeckoro 3akoHa u Ilepmonnueckoi
cucteMbl xumuueckux sneMeHToB .M. MenneneeBa ¢ COBpEeMEHHOM
TEOpUel CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHS CBOWCTB
XUMHUYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
o rpynmnaMm M nepuojaM. 3Ha4eHUE NEPUOJUYECKOTO 3aKOHA B Pa3BUTHH
HAYKH

1.3

Crpoenue BemecTBa. XHMMHUYECKass CBs3b. Buabl XUMHUYECKOH CBSI3U
(xoBaJIeHTHAs! HEMOJISIpHAsE U MOJISIpHAs, UOHHAs, MeTauinueckas). VoHsI:
KaTUOHBI U aHHOHBL. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XMMHUYECKOU
CBA3U (OOMEHHBIN U TOHOPHO-aKUENTOPHbIN). BogopoiHas cBs3b

1.4

BaneHTHOCTE. SJ'IGKTpOOTpI/II_[aTCJIBHOCTB. CreneHb OKUCIICHUS

1.5

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. (UMbl KPUCTALIMYECKUX PELIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUNA KPUCTAJUIMYECKOM PELICTKH.
IlonaTne o mucnepcHbIX cucTeMax. VICTHHHBIE W KOJUIOMAHBIE PACTBOPBL.
MaccoBas 10J1 BEIIECTBA B paCTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHH. Homenkiarypa
HEOPraHUYECKUX BEILECTB

1.7

Xumuueckas — peakums.  Knaccudukanus ~— XUMHYECKMX — peakuui
B HEOPraHWMYECKOM M OPraHMYECKOM XHMHH. 3aKOH COXPAaHEHHUS MacChl
BEILECTB, 3aKOH COXPAHEHMS M IIPEBPAILECHUs DHEPIUU NPU XUMHUYECKHUX
peaKkuax

1.8

CKOpOCTh peakiy, €€ 3aBUCUMOCTb OT Pa3IN4HbIX (DAKTOPOB

1.9

OOpatumbie peakimu. XUMHYECKOe paBHoBecue. DakTOpbl, BIUSIONINE
Ha COCTOsIHUE XuMuueckoro pasHosecus. [Ipunuun Jle [latense

1.10

OnekTpoiutuueckas auccouuanusi. CwibHbiE W CilaOble AJIEKTPOIUTHI.
Cpena BOJHBIX PAcTBOPOB BEIIECTB: KHUCJas, HEUTpajbHAsl, IIEJIOYHAS.
Peakimu noHHoro oomena

1.11

OKHUCIINTEILHO-BOCCTAHOBUTEIILHBIC p€aKkuu

Heoprannueckas xumus

2.1

Hemeramner. Ilonoxkenne ©HemetaisioB B llepuomndeckon cucteme
xuMuueckux osnemeHtoB J[.M. MenpaeneeBa U OCOOEHHOCTH CTPOCHUS
aToMOB. PU3MYECKHUE CBOMCTBA HEMETAIOB. AJITOTPOINHUS HEMETAJIIOB (Ha
npuMepe Kuciaopoaa, cepsl, hocdopa u yrieposa)
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2.2

XUMHUUECKUE CBOMCTBA BKHEHININX HEMETA/UIOB (TAJIOTEHOB, CEPhI, a30Ta,
docdopa, yrimepoma W KpeMHHUS) MU UX COCAMHEHHH (OKCHJIOB,
KHCIIOPOJICOICPIKANUX KHUCJIOT, BOJOPOJHBIX COoeAWHEeHHM). [IpumeHeHne
BOKHEHIIIMX HEMETAJUIOB U X COCIMHEHHIMA

2.3

Mertamiel. [Tonoxenne MeTauioB B [lepuoaudeckoit cucTeMe XMMUYSCKUX
anemenToB J.M. MenneneeBa. OCOOGHHOCTH CTPOEHUS DIEKTPOHHBIX
ob6onouexk aromMoB MeTawioB. OOmme (u3ndeckue CBOWCTBA METAJIJIOB.
CraBel METAJUTOB. DJIEKTPOXUMUYCCKUH P/ HAPSHKECHUH METaNIOB

2.4

XHUMHUYECKHE CBOMCTBA BAXKHEHUIIMX META/UIOB (HATpHM, Kalul, KaJabIIUH,
MarHuii, aJIIOMUHUM, ITUHK, XPOM, KEJI€30, ME/ib) U UX coearuHeHui. OO0iue
CIIOCOOBI MTOTyYeHHS MeTaJUIoB. [IpuMeHeHne MeTaioB B OBITY M TEXHUKE

2.5

I'enernueckas CBA3b HCOPTaHUYCCKHX BCIICCTB, IIPpUHAJICKAITUX
K pa3JIMYHbIM KJIacCaM

XUMHUS U )KU3HD

3.1

Ponbs xumun B o0ecrieyeHun HKOJIOTMYECKOM, SJHEPreTUUECKOW U MUILIEBON
0e30MacHOCTH, pa3BUTUM MeauluHbl. [loHSATHE O HayyHBIX MeToJax
II03HAHUS BEIIECTB U XUMUYECKUX PEAKLIAN

3.2

[IpeacraBinenuss 00 OOMMX HAay4YHBIX MNPUHIMIAX MPOMBIILIEHHOTO
ITOJTYYEHHS] BAJKHEMIINX BENIECTB. UENOBEK B MUPE BEIIECTB U MATEPHUAIIOB:
BAKHEHUIIINE CTPOUTEIIbHBIE MaTE€pUalbl, KOHCTPYKIMOHHBIE MaTECpPUAJIBL,
KpacKH, CTEKJI0, KEpaMHUKa, MATEPHUAJIbI J1JIsI JJIEKTPOHUKHA, HAHOMATEPHUAJIbI,
OpraHUYeCKUE U MUHEPAJIbHbBIE YI0OpEHUS

3.3

XuMusi U 340pPOBbE YEIIOBEKA: IMpaBWiia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MaCHOr0 MCIOJIb30BaHUSI MPEnapaToB ObBITOBOM
XUMHUHU B TOBCETHEBHOM JKU3HU
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