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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTEIBHON TPOTPAMMBI CPEIHEr0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DengepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peaIu3yonX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIMUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHuenrtyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUsl, pe3ylbTaToB OOydeHHs W TpeOOBaHMM K YPOBHIO IOJTOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHOYXUT 3aBEpIIAIOIIMM 3TaloOM peaju3aluu  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPUCYLINX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U IpupoaHoi cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOyYaroIMXcs Ha
YPOBHE CpeIHEro o01iero o0pa3oBaHus cpeiCTBAMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAECIECHbl B MpPOTrpaMMe MO XHUMHH C
y4€ToM creuu@uKd HayKd XUMHUM, €€ 3HAuYCeHHs B TMO3HAHUU MPUPOILI U B
MaTepUaJIbHON KU3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIUX IeJIe U MPUHITUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBbl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOJb B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepUanbHON KYJIbTYPBHI.
Ona BHOCHUT CBOH BKJIaJ B JOPMUPOBAHNE PALIMOHAIIBHOTO HAYYHOTO MBIIIICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAKOLIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHUS.

TecHO B3aMMOJIEWCTBYS C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacThbIO MUPOBOU KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO



TpyJa W SKM3HU KaxJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
co3ujaTelibHasl, KaK HayKka BBICOKMX TEXHOJOTUM HampaBliecHa Ha pEIICHHE
rII00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
DHEPTEeTUYECKOM, TUIIIEBOM, IKOJOTHIECKON O€30MaCHOCTH U OXPaHBI 37J0POBBSL.

B cootBercTBUM ¢ OOMMH UEISIMH W TMPUHIMIAMU CPEAHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 MM [  BBIPaOOTKH  MHPOBO33PEHUYECKUX
OPUECHTUPOB, YCIECIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKCHUS
o0Opa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XHUMHsS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBIIAIOTCS OCHOBBI 0a30BOM HAyKHU: CHUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHUH
npeaMeTra oOecleynBaeT BO3MOXXHOCTh PAaCCMOTPEHHUSI BCEro MHOrooOpasus
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpPraHU4YecKass XUMHS» CcPOpMHUpOBaHa B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXO/la K M3Y4YeHHIO ydeOHOro Marepuajga U OOyCJIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YypOBHsIX. Tak, B Kypce OPraHMYECKOM XHUMHUHU BEIIECTBA
paccMaTpUBAIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPECOXMMHUYECKMX U DJIEKTPOHHBIX
MIPEICTABIICHU O CTpOeHUH BemecTB. CBeneHns 00 n3ydyaeMbIX B Kypce BeIlecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MMEPBOHAYAIIbHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN PEaKIIHUH.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XuUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOpPETUYECKU MaTepuan U (AKTOJOTHYECKHE CBEJICHMUSI O BEIIECTBAX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMUS» O00YyJaronuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUUECKUX U METOJ0JIOTHYECKUX MO3UIIUMH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 0OBACHSIONMIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XMMHYECKHX PEAKUMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUsI A0TOHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu



COZIEpKaHMs, UMEIOIUIMMHU KYJIbTYPOJIOTHYECKUNA M MNPHUKIATHOM Xapakrep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
PAacKpBIBAIOT €€ pOJIb B MIO3HABATEIBHON U MPAKTUUECKOMN AEATEIbHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU
Y IIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTaOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKUA OCMBICIMBATh UHPOPMAIIUIO U IPUMEHSATD €€ [T TOTIOTHEHUS 3HAHUH,
pELICHHS HHTEIJIEKTYaIbHBIX U 3KCIIEPUMEHTAIBHBIX UCCIEA0BATEIbCKUX 3a1a4. B
LEJIOM COJEp)KaHWE Yy4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS W3YYECHHS
OpPUEHTHPOBAHO Ha (popMHUpOBaHHE y 00YUAIOMIUXCS MUPOBO33PEHUECKON OCHOBBI
JUIsL TIOHUMaHusT (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepualbHOE E€JIMHCTBO
HEOPraHUYECKOTO0 U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHHUN MyTEM IKCIIEPUMEHTA
U pELICHUS MPOTHBOPEYMI MEXIy HOBBIMU (DAKTAMU M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
Takke NpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTHUIA ¥ MaTE€pPUAJIOB.

B nmimaHe pemeHus 3aJad4  BOCIMTAHMS, Ppa3BUTUS U COLMAIM3ALUU
oOy4JaronmMxcss NPHUHATHIE NPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEPCaJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE ISl Pa3IMUHbIX
BUJIOB [ICATEIILHOCTH: pEIICHUs Mpo0jeM, TMOHCKa, aHaiu3a U 00paboTKU
uH(popMaluu, HEOOXOAUMBIX [UJIi MNPUOOPETEHUS OMNbITa MPAKTHUYECKOW U
UCCJIEIOBATENCKON JIeATEIbHOCTH, 3aHMMAlOUIE Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3zoBaHus, TaK U HA YPOBHE CpeTHETO 00IIero o0pa3oBaHus, MPHU ONpPEAeICHUN
COJIEpKATEeIbHOM XApAaKTEPUCTUKHU LIeJIed W3Y4YeHHUs MpeIMeTa HampaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO LieNed U3y4YeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMM LIEJSIMH W3Y4YEHUS MpEeaMeETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttoTCA:

o (opMupoBaHME CHCTEMBl XHMHYECKUX 3HAHMM KakK BakHeEHIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KII0YEBble MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOEHHUE f3bIKa HAYKH, YCBOCHUE W IMOHWMAHHE CYIIHOCTH JIOCTYITHBIX
0000111eHUI MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJIEHUE C HICTOPUEHN UX
Pa3BUTHS U CTAHOBJICHUS;



« (opMUpPOBaHUE U Pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAaX MO3HAHUSA
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XUMHYECKHMX SIBJICHHUI, MMEIOIINX
MECTO B IIPUPOJAE, B IPAKTUUECKON U OBCEIHEBHON KU3HU;

¢ Ppa3BUTHE YMEHHH U CIIOCOOOB JESATEIbHOCTH, CBA3AHHBIX C HAOIIOJCHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTA, COOJIIOAEHUEM IpaBUII
0€3011acHOro 0OpaleHHsl C BEIECTBAMH.

Hapsiny ¢ aTum, copeprkaTelbHas XapaKTepUCTHKA IIeJiel U 3a/1a4 U3y4eHus
npeaMeTa B MporpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUHU C
HOBBIMM IPHUOPUTETAMU B CUCTEME cpeAHero ooOmero oOpa3zoBanus. CeronHs B
IPENoAaBaHUM XUMHUH B OOJIbIIECH CTEIEHU OTIAETCS MPEANOYTEHUE TPAKTUYECKON
KOMIIOHEHTE COJEep>KaHusl OOy4yeHus, OPUEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoOM
3HaHWH, a (PyHKIMOHAIBHON TPAMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMU
AKTUBHOTO MOJYYEHUs 3HAHUI U IPUMEHEHUS UX B peabHOM KU3HU JJIS1 PELLIECHUS
IPAKTUYECKUX 3ajau.

B cBsi3u ¢ 3TUM IIpH M3y4E€HUHU NpeaMeTa « XUMHUSD) TOMUHHUPYIOIIEe 3HaUCHHUE
pUOOPETAIOT TaKue MU U 331a49H, KakK:

amanraus 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUVIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYallHsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopmupoBaHre y OOy4aromMxcs KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEHIINI), UMEIONINX YHUBEPCAJIBbHOE 3HAUY€HUE Ul pPa3IUYHbIX BHJIOB
NeSATeILHOCTH: PEIIeHHs MpoOJeM, MOMCKa, aHaIu3a U 00pabOTKu MHQPOpPMAIIUH,
HEOOXOMMBIX AJIsI MPUOOPETEHHUS ONBITA S TEIBHOCTH, KOTOPAst 3aHUMAET BAXKHOE
MECTO B TO3HAHUU XUMHH, a TaKXe JUIA OLEHKH C MO3WIUN SKOJIOTHYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX ITPOLIECCOB HA OPTaHU3M
YeJIOBEKa U MPUPOJHYIO CPEey;

pa3BUTHE MO3HABATEJIBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEHM 00yUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMH, UCTIONH30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIICHUS], HAOII0IaTEIEHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBbIE OCOOCHHO
HEOOXOUMBbI, B YaCTHOCTH, IpPH IUIAHUPOBAHUM W IMPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydarommxcs YOSKIEHHOCTH B T'YMaHUCTHYECKOU
HAIpPaBJICHHOCTU XUMHUH, €€ BAXKHOM pOJNM B PELICHUU I[JI00AIBHBIX MNpoOJIEeM



PaIMoOHAaIBFHOTO MPUPOIOIOIB30BaHNs, TIOTIOTHEHNS YHEPTETUIECKUX PECYPCOB U
COXpaHEHHUsSI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JI0OPOBBIO, a TakK)Ke MPUOOPETCHUS OIbITA
WCITOJIP30BAHUS TIOJMYyYEHHBIX 3HAHWA I TPUHITHS TPAMOTHBIX PEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SIBJICHUSMH.

B yueOHOM maHe cpemHero oOmEero oOpa3oBaHHs MPEAMET «XUMHUS»
©a30BOT0 YpOBHS BXOAWT B COCTaB MpeIMeTHOW 001acTi «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD.

OO11e€e Ynca0 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUU, Ha 0a30BOM YPOBHE
cpenHero obmero oopazoBanmsi, cocTaniseT 68 yacon: B 10 kiracce — 34 gaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Heziento).

COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHNYECKOM XUMMHUH

[IpenMeTr opraHMYeCKON XUMUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPUAIOB. T€OpUS CTPOEHUS OPraHUYECKHX
coenunenuii A. M. bytiepoBa, e€ ocHOBHbBIE 10O10KeHUsA. CTPyKTypHbIE (DOPMYITBI
OpraHMYeCKuX BelecTB. ['omomorusa, wusomepus. XHUMHUYECKass CBA3b B
OPraHUYECKUX COCAUHECHUSAX — OMHAPHBIC U KPATHBIC CBSA3U.

[IpeacraBnenne o KinaccupuKauu opraHmyeckux BeniecTB. HoMmeHkmarypa
OpraHMYECKUX COCOUHEHUN (CUCTEeMaTWyecKas) W TpUBUAIbHBIE Ha3BAHUS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEIIECTB M HX MpPEeBpallCHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMKi OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OPraHUYECKHX BEUIECTB, HAOJIOJEHUE M ONMUCAHUE
JEMOHCTPAlMOHHBIX OMBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIIECTB IMpHU
HarpeBaHuM (IUIaBJIeHNE, OOYTIMBAHUE U TOPEHNE).

Yriesoaopoast

AJIKaHbBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUA psAA. MertaH W d3TaH —
NpOCTEUIINE NPEICTABUTENN aJKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBa
(peakuun 3aMelIEHUsT U TOPEHHMs), HAXOXKACHUE B NPUPOJE, MOJIyYEeHUE U
IIPUMEHECHHUE.

AJKEeHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAll. DTWIEH U NPOINUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMICTBa
(peakiuu  TUAPUPOBAHMS, TAJOICHUPOBAHUA, THUAPATALMH, OKHUCICHUS W
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.



Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus noiaumepusanuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIICH
— TPOCTEHIINNA TMPEACTaBUTENh AJIKHHOB: COCTaB, CTpPOEHHUE, (U3HUECKHE H
XMMHUYECKHUE CBOWMCTBA (pEakUuu TUAPUPOBAHUS, raJlOreHUPOBaHMs, THIpATallly,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XUMHUYECKHE CBOWCTBA
(peakiuu raJjoreHMpOBaHUSI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Toayon:
cocmaes, cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peakyuu
2aN02eHUPOBANUSL U HUMPOBAHUS), NOTyueHue U npumeneHue. TOKCUIHOCTh ApEHOB.
['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMM, NMPUHAJIEKAIMUMHA K PA3THMYHBIM
KJIACCaM.

[IpuponHbIE HMCTOYHHMKH YIJIEBOAOPOAOB. [IpMpoaHBIi Ta3 W IONMYTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepadoTku HePTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaaUTHYeCKuil), muponu3. IIpoaykTbl
nepepaboTky He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITYy. KaMeHHbIi
yroJb U NPOAYKTHI €ro nepepaboTKH.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHHE C 00pa3liaMu IIaCTMAcC, KaydyKOB U pe3uHbl, Koyuiekuu «Hedte»
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
MIPOBEICHNE MPAKTHUYECKOW PA0OThI: MOJyUYEHHUE STUIIEHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM IMPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM MIPOAYKTOB PEAKIIIH).

Kucaopoacoaepxaiue opranuieckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
dusznyeckne M XHUMUYECKHME CBOMCTBA (pEakIUH C aKTUBHBIMH MeETaJllaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NPHUMEHEHHE. BOJOpPOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPraHNU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. ODTWUICHIJIUKOIb W  TIIMLEPUH: CTPOEHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULICIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl peaklus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBUE Ha
opraHusM yenoseka. [[pumeHenue rauueprHa U 3TUIIEHTJIUKOJIS.

®deHoJ: CTpOEHHME MOJEKYJbl, (U3NYECKHUe M XHUMHUYECKHE CBOICTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpnerunpl U xkemouwvl.  DOpMaNBIAETHJ, ALECTAIBICTHA:  CTPOCHUE,
busznyeckue U XUMHUYECKHE CBOMCTBa (peaklUUy OKHUCIEHHS M BOCCTaHOBJICHUS,
KAuECTBEHHbIE PEAKLIMH ), IOJyYEHUE U TPUMEHEHUE.




OAHOOCHOBHBIE MpeeNibHbIe KapOOHOBBIE KUCIOTh. MypaBbHHAsA U YKCYCHas
KHUCIIOTBL: CTpOCHUE, (PU3UUECKUE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIME s
KJIacca KUCTIOT, peakius dTepudukanun), noiaydeHue u npumenenue. CreapuHoBas
U OJICMHOBAsl KUCJOThI KaK MPEJICTABUTEIN BBICIIMNX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICHIUX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JICUCTBUE.

CnoxxHble 3(QUpbBl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [uuponus
cioxHBIX 3¢upoB. XKupsl. ['naponus xupos. [IpumMenenue xxupoB. buonoruueckas
POJIb KUPOB.

VYrneBoasl: cocTaB, Kiaccu(uKanus ~— yrieBoJoB  (MOHO-, JaH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aMOJICHCTBHE C TUIAPOKCUIOM
meu(1l), okucienne aMMuauyHbIM pacTBOpOM okcuja cepedpa(l), BoccranoBieHue,
OpO’KeHUE TITI0KO03bI), HAX0XKACHUE B IPUPOE, MPUMEHEHNE, OMOJIOTHYECKas POJIb.
®dortocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
neunono3bl.  Pu3nueckue Y XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEAKILIUS C HOJIOM).

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpaICHUN:
MPOBEJICHNUE, HAOIIOJICHUE U OIMCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJA
okcugom Meau(Il)), MHOroaToOMHBIX CHUPTOB (B3aMMOJICHCTBHUE TIIMIIEPUHA C
ruapokcuom meau(Il)), anpreruaoB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumonelcTBHE Kpaxmalia C HOJOM),
MPOBEJICHUE MPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCJIOTHI.

PacuérHble 3anaumn.

Boeluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WX MPOAYKTOB PEAKIIUH).

A30TcoiepKalllie OPraHun4ecKue COeTUHEHUSL.

AMMHOKHCIJIOTHI Kak aM(oTepHbIe opraHndeckue coeuaeHus. dusnyeckue u
XMMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha MNpuMepe riauiuHa). buonorudeckoe
3HaAYeHUE aMUHOKHUCIIOT. [lenTunl.

benkun kak mnpuUpoaHBIE BBICOKOMOJICKYJSpHBIC coeauHeHus. llepBuunas,
BTOpPHYHAS M TPETHUYHAs CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OCJIKOB:
THIPOJIN3, ICHATYpPAIHsl, KAYeCTBEHHBIC PEAKIINH Ha OSJIKH.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
HaOJII0JICHUE U ONTMCAHKME JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OCIKOB MPHU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEITKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHbBIE€ MOHSTUSI XMMUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas



macca. OCHOBHBIE METOJbl CHHTE32 BBICOKOMOJIEKYJSPHBIX COEIWHEHHH —
HOJMMEPHU3AIHsl U TIOJTUKOHICHCALHUSI.

OKCHepUMEHTAJIbHbIE METOJbl W3Y4YEHHs] BEIIECTB M HUX IMPEBpallCHUN:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcCC,
Kay4yyKOB.

MeXIpeaMeTHbIE CBS3H.

Peanuzanust MeXnpenMeTHbIX CBSI3el MPU U3YUEHUU OPTaHUYECKON XMMUU B
10 knacce ocCylIeCTBISETCS Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAYYHBIX TOHATHUW, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE IOHATHUSA: SIBJICHHUE, HAYUHBINA (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHaJU3, CUHTE3, KiaccuuKkaius, NepuoJuIHOCTb, HAaOIIOIECHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHHE.

dusuka: MaTepus, SHeprus, Macca, aToM, JJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorust: kinerka, opranusM, Ouocdepa, oOMEH BELIECTB B OpraHHU3MeE,
doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pecypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAlMOHAIHLHOTO THTAHUS,
MOTOIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpEnapaThl, MaTEpUabl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOHuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJAO0B. DNEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[Teprnonnueckuit 3akoH u [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepuoandeckoil cuctembl
xumudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYINaM MU MepUojaMm.
3HaYeHue NePUOANYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.



Crpoenue BemecTtBa. XUMUYECKas CBA3b. BuUABl XUMHUYECKOH CBS3H
(KOBaJICHTHasl HETOJIApHAs M MOJIApHAasi, MOHHAs, MeTajudeckas). MexaHu3mbl
oOpa3oBaHMsI KOBAJEHTHOM XUMHUYECKOM CBSI3U (OOMEHHBII W  JTOHOPHO-
akuentopHsiii). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHnsa. OHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPDHOTO  CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudpukanus HEOPraHUYECKUX COCUHEHUN. Homenkiatypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuud. Kimaccupukanmss — XMMHYECKMX — peakluil B
HEOPTraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHHsI MAcChl BELIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS YJHEPTUU [IPU XUMUUECKUX PEAKLIMAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3inuyHbIX (pakTopoB. OOpaTHMble
peakunu. XUMHYECKOE paBHOBecue. DaKTOphl, BIUAIOIIME HAa COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

DnekTponauTuyeckas aucconuanusa. CrbHBIE U clla0ble 2IeKTposuThl. Cpema
BOJHBIX PACTBOPOB BEILECTB: KUCJas, HEUTpaIbHas, EJI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
neMoHcTpauus Tadnun «llepuonnueckas cucreMa XxuMuueckux sneMeHtoB [, U.
MenneneeBay, M3yueHHE MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaOIoeHHuE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TOMOILbIO YHUBEPCAILHOT'O MHJIUKATOPA, PEAKIIMU KOHHOTO 0OMEHA), MPOBEICHUE
MIpaKTUIECKON paboThl « BiusiHrE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peakuum».

Pacuérnsle 3anaun.

Pacy€tel 1O ypaBHEHMSM XMMHUYECKHX pEaKUHUi, B TOM 4YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCIIOJIb30BAHUEM MMOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxxkenue HemetaiuioB B llepuoamueckor  cucreme
xumudeckux snemeHToB J[. Y. MenpaeneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
®u3nyecKkue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).



XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IprMeHeHNE Ba)XHENIIMX HEMETAIIOB U KX COEUHEHH.

Merannel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XUMHYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mue usnyeckue cBoicTBa MetamuioB. CIUiaBbl METAJUIOB.
DNEeKTPOXUMHUYECKHUI psAJT HAPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUMH.

OOume cnocoObl noayyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY M
TEXHHUKE.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTamuibl ¥ CIUIaBbl», 00pa3lOB HEMETAILIOB, PELIECHUE
HKCIIEPUMEHTAJILHBIX 3a/a4, HaOJIOJEHUE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACcTBOpaMU
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJIIOB).

Pacuérnblie 3anaun.

PacuéTtel macchl BemiecTBa WM O00bEMA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BElIeCTBa, Macce WM 00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacuéTthl Macchl (00bEMa, KOJMUYECTBA BELIECTBA) NPOAYKTOB PEAKIIUU, €CIIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuMus ¥ KU3Hb

Ponp xuMum B 0OecrieyeHUH SKOJIOTUYECKOU, SYHEPreTUYECKON W MUIIECBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpeacraBnennss 00 OOMMX HAyYHBIX MPUHOUIAX [POMBILIIEHHOTO
ITOJTYYEHHUSI BXKHEUIIINX BEIIECTB.

UYenoBek B MHpe BELIECTB W MATEPUANIOB: BAKHEMIIME CTPOUTEIIBHBIE
MaTepuasbl, KOHCTPYKUHMOHHBIE MAaTepUasbl, KpPaCKHh, CTEKIO, KEepaMHKa,
MaTepuasbl s 3JIEKTPOHUKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, paBuia 0€30MaCHOTO UCIIOIH30BAHUS MTPENapaToB OBITOBOM XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOOmed
HEOPraHUYeCKOM XMMHM B 11 Kilacce OCylIECTBIIIETCS YEpE3 UCIOJIb30BAHUE KAK
OoOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SIBJISIONIAXCS
CUCTEMHBIMU I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.



OOmue ecTecTBEHHO-HAYYHbIC MOHSTHS: HAay4YHBIH (DaKkT, THUIOTE3a, 3aKOH,
TEOpHs, aHallM3, CHHTE3, KIaCCH(PHUKALUSI, TEPHOANIHOCTh, HAOIIO/ICHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHHE, H3MEPEHUE, SIBIICHHC.

®dusuka: MaTepus, SHEPrus, Macca, aToM, JICKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOI, PaJHOAKTUBHOCTh, MOJICKYJIa, SHEPTETHUECKUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEPEHHSI, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpPTraHU3Me.

['eorpadus: MuHEpabl, TOPHBIC MTOPOBI, TOJE3HBIE UCKOMAEMbIE, TOIUIHUBO,
pecypchl.

TexHonoOrHs: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, IPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUalOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IHUIIIECBAS
NPOMBIIIICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAaJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pPE3yJbTaTaM OCBOCHUS
oOy4YaromuMHUCs TporpaMM cCpeaHero oOimiero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeIMETHBIM M  MpeAMETHbIM). HayuHo-MeTonuueckol OCHOBOM st
pa3pabOTKHU TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM CPEIHEr0 OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBMM C CHUCTEMHO-ACSATEILHOCTHBIM IOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaAMeTa «XHMHSI» Ha YpPOBHE CpEIHEro
o011iero oOpa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHE OOYYAIIUMHUCS POCCUHUCKOW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTPEICIICHHIO;

HaJMYue MOTUBAIIMU K 00yUCHHUIO;

I[eJICHANPAaBJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEW U NCTOPUUYECKUX TPAJAUIIHKN 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIMMHU II€JI0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CLIOCOOHOCTH CTABUTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.



JIM4HOCTHBIE pe3yJbTaTbl OCBOCHUs IpeaMeTa «XHMHS» JOCTUTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW [EATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMU, COLIMOKYJIBTYPHBIMH, T1yYXOBHO-HPABCTBEHHBIMH LIECHHOCTSMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATBIMA B OOLIECTBE
HOPMAaMM W  TpPAaBWIAMH  [OBEIEHUSA,  CIOCOOCTBYIOUIMMH  MpouLeccam
CaMOIIO3HAHUS, CaMOpPA3BUTHA M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00ydJarommxcs.

JIMYHOCTHBIE pE3yJabTaThl OCBOEHHA MpeaMeTa «XHUMHUS»  OTpaKaroT
c(OpPMUPOBAHHOCTh OTBITA TMO3HABATEIPHOM W TPAKTUYECKON JEATEIBHOCTH
oOyJaromuxcs Mo peain3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
4acTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAaHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX IPaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY U MIPABONOPAJIKY;

IPEACTABICHUS. O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTHBE;

TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM A€SITETbHOCTHU ITPHU CO3AAHUN YUEOHBIX
IIPOEKTOB, PEIICHUH YYE€OHBIX Y MO3HABATENIbHBIX 3a/1a4, BBIMOJIHEHUN XUMUYECKHUX
HKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHMMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apryMEHThI IPYTUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOUIEHUSI K HMCTOPUYECKOMY M HAyYHOMY HAacCleIHI0
OTE€UYCCTBECHHOMN XUMUM;

YBOXEHUsI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTUKOB;

MHTEpECa U M03HABATENIBHBIX MOTUBOB B IIOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
uHGOpPMAIIMU O IEPEOBBIX TOCTHKEHUSX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3ULMNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHUE TMOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHuA KYJIbTYPHbI 310POBbS:



NOHUMAaHUsl LEHHOCTEN 3I0poBOro u Oe3omacHoro odpasza JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

COOJIONIEHUsT TIpaBWJI OE30MMAacHOTO OOpaleHusi C BEIeCTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHMMAHUS LEHHOCTH TPaBWJl HWHIUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOr0 MOBEJICHUS B CUTYaIUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHSTHS BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NESATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEHICHUM MPAKTUYECKUX 3ajad
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UWHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGeccuil pa3IudHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaKEHUS K TPYAY, JIOJAM TpyJa U pe3yibTaTaM TPYAOBOU ESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYAJIbHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHM K XUMHH, UHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIHSHUS
HKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE TPUPOJTHON U COLUMATIBHOU CPE/IbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHXKCHHM XUMHUHU IS
pELIeHNs BOMPOCOB PALlMOHAIILHOTO MPUPOAONOIb30BAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN  OKpYKaKOLIEH
MPUPOIHON cpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPUSATHBIE IKOJIOTHYCCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYUsl PA3BUTOTO 3KOJIOTHYECKOTO MBIIIICHUS, YKOJOTUUECKON KYJIBTYPHI,
ombITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIbHOMN
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH,



NOHMMaHUs cleuu(UKM XUMUU KaK HAayKHd, OCO3HaHus €€ poiud B
(OpMUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKA, B
NO3HAHWW TMPUPOJHBIX 3AKOHOMEPHOCTEN W pElIEHUH MpOOJEM COXpaHEHHS
IPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B O0COOOW 3HAYUMOCTH XUMHM JUJII  COBPEMEHHOMU
LMBHJIM3ALMH: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIU B CO3JaHUU
HOBOW 0a3bpl MaTepHaIbHOM KyJIbTYpbl, PEIICHWH TJI00AIbHBIX MpodieM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30IaCHOCTH, B PAa3BUTHH MEAMIIMHBI, OOECIEUYEHHH YCIOBUI
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM KMU3HU Ka)KA0T0 4jieHa 001eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAHHsA CYIIHOCTH METOJOB
MO3HAHUA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MHUpa U
IPOUCXOAAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKON EATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax nmpodeccruoHaIbHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yJbTaThl OCBOSHUSI YUEOHOTO TpeaMera «XUMHs» Ha
YPOBHE cpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HAUUMbIE  JUIsS bopMHUpOBaHUS ~ MHPOBO33PECHHUS oOydJaronmxcs
MEXIUCIUIUTMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINE
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUUu(pUKY METOJIOB IO3HAHUS,
UCIIOJIB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliece, CUCTeMa, HayYHbId (akT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCCIeOBaHNE, HAOTIOIEHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

pEryJsiTUBHbBIE), oOecreynBaroIye dbopmupoBaHue (GyHKUIHOHATBHOU
TPaMOTHOCTH M COIIMAJIbHOM KOMITIETEHIIUU 00y4aroInXcs;
CIOCOOHOCTD o0yJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUSA U YHUBEpPCAIbHbIE y4eOHbIC
JIEUCTBUS B IO3HABATEIILHON U COLIMAIIBHOM MPAKTHKE.



MertanpeaMeTHble Ppe3yibTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
NEUCTBUSIMU.

OBaajnenne YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMHU
NeiCTBUSIMM:

1) 6a30Bble JJOru4YecKmne JAeicTBUSI:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh LEeNU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTHU C MOCTABJICHHBIMU IEISIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHWI MPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICTISITh XApAKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JI1 OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BBHIOMpPATh OCHOBAaHUA M KPUTEPUM JJs KIacCU(PUKALUU BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABJIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHbBIC, IO
aHAJIOTUH), BBISBJIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYMS B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKkIuu
— TIpU pEIICHUU Y4eOHBIX TMO3HABATENHHBIX M MPAKTHUUECKUX 3a]ad, MPUMEHSThH
Ha3BaHHbBIC MOJIECIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX PU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
peaKIuu;

dbopMyIMpPOBATH MENN U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJII (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYXJCHUIA;

BJIAJICTh HABBIKAMH CaMOCTOSTEJIIBHOTO IUIAHUPOBAHUS W IPOBEIACHUSA
YYCHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 3a XOJI0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHNS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHUSA,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY



MOMCKY METO/IOB PEILIEHUs MPAKTUUECKUX 3aa4, IPUMEHEHUIO Pa3TUYHbIX METO/I0B
MO3HAHUS.

3) pabora ¢ unpopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHUKAX WHPoOpManuu (HAy4HO-
MOMYJIsIpHAsT JIUTEpPATypa XUMHUYECKOTO COJACPKAHWSA, CIPABOYHBIC TIOCOOUS,
pecypebl HTepHeTa), aHanmuM3upoBaTh UH(MOPMAIMIO PA3IMYHBIX BUAOB U (opM
Mpe/ICTaBICHMUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYHBOCT;

(GbOpMyIMpPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOIBI MPU TIOUCKE H
orbope wuHPOpMaMK, HEOOXOMUMOW [T BBIMOJTHCHUS YYEOHBIX  3amad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTHUMaNBbHYIO  (GOpMy  TIpeICTaBIICHUS
uHdopmaluu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BATh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU PabOTE C XUMUYECKOM
uHdopMaIue: MPUMEHITh MEXIpeIMeTHbIEe ((PU3NYeCKHe U MaTEMaTUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJB30BaTh M IPeoOpa3oBBIBATH 3HAKOBO-CHMBOJIMUECKHE CPEJICTBA
HaTJISIHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3a/1aBaTh BOIPOCHKI MO CYIIECTBY OOCYKJIaeMOW TeMbl B XOJI€ UaIora U/WiH
JTUCKYCCUW,  BBICKA3bIBaThb  WACH, (OPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS TMPE/I0KEHHOM 3a1a4H;

BBICTYNIaTh C MPE3CHTAIMEH pe3yIbTaTOB IO3HABATEIBHOU JIESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BHITIOJHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOTHI MO0 UCCIIEAOBAaHUIO CBOMCTB
W3Y4aeMbIX BEIECTB, pean3alud y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX WCCICAOBAHUN MyTEM COTJIACOBAHUS TIO3UIUN B
x0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

OByaieHUe YHHBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISTH CBOIO TO3HABATEILHYIO
JeATEIIbHOCTh, Ompeessis e€ IMenu W 3ajJadd, KOHTPOJIUpOBaTh U IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATH TpEIIaraéMblii aJIropuT™M JCHCTBUN TpU
BBITIOJIHGHUM YYEOHBIX U HCCJIENAOBATENbCKUX 3aj7ad, BBIOMpaTh Hambosee
3 PeKTUBHBIN CMOCO0 MX peIIeHHS ¢ Y4E€TOM TMOJIydeHHs HOBBIX 3HAHUU O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISTH CAMOKOHTPOJIb CBOEH JEATEIBHOCTA HA OCHOBE CaMOaHaIM3a 1
CaMOOLICHKH.

ITPEAMETHBIE PE3YJ/IbTATDBI



10 KJIACC

[IpenMeTHbIe pe3yNbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS)
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUM KAPTUHBI MUPA, POJIM XMMHUU B TIO3HAHUH SIBJIEHUI IPUPOJIBI,
B (OPMUPOBAHUU MBIIUICHUS] U KYJIbTYpPbl JIMYHOCTH, €€ (YHKIIMOHAIBbHON
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUs] MPAKTUYECKUX 3a]a4 M IKOJIOTHUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BIIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAralole TMOHATUA (XUMHYECKUHA 3JIEMEHT, aToM, JJIEKTPOHHas
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpaliéHHAas), MOJb, MOJISIpHAS
Macca, MOJISIpHBI O0BEM, YIIIEPOIHbBIN CKENeT, QyHKIMOHATIbHAS TPYIINa, paIHKal,
WU30MEPHS], ©30MEPBL, TOMOJIOTUYECKHAN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOACpKAILME COCAUHEHHs,, MOHOMEp, IOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS); TEOPUU U 3aKOHbI (TEOpUS CTPOCHUs
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0H COXpaHEHUSI MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XMUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHWYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHHH U
0€30MacHOM HCIOJIb30BAaHUU BaKHEHIIUX OPraHUYECKUX BEUIECTB B OBITY U
MIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUM COCTaBAa, CTPOCHHUS U MTPEBPAILICHUI OPraHUYECKUX COECAMHEHU;

Cc(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJl OPraHMYECKHX BEUIECTB JI WJUTIOCTPALUHM MX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHUS), JlaBaTh UM HAa3BaHUS IIO
cucremarnueckoi HomeHkiarype (IUPAC), a Ttakke nmpuBOIUTH TpUBHUAIbHBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHod, (hopManbaerul], aleTanbJIeru, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJI0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TII0K03a,
bpykTO3a, KpaxMal, HeJUTI0I03a, TIUIHH);



c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHUABl XUMHUYECKON CBSI3HM B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHATHh TOJOXKEHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
M XUMHYECKHME CBOMCTBA THUNWYHBIX MPEICTABUTEIEH PA3JIUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUIIeH, OyTaanen-1,3,
MeTmi0yTaaueH-1,3, 6eH30J, METaHOJI, ITAHO, STHJICHTJINKOJb, TIALEPHH, (HEHOI,
aleTaNbIETU, MypaBblHasl U YKCYCHasl KHUCIIOTBI, [JII0K03a, Kpaxmal, LeJI0103a,
aMUHOYKCYCHAsl KUCJIOTa), WUIKOCTPUPOBATh F'€HETUYECKYIO CBSI3b MEXKIY HHUMU
YPaBHEHUSIMA COOTBETCTBYIOIIMX XWMHUYECKUX PEAKUUA C UCIOIb30BaHUEM
CTPYKTYPHBIX (hOpMYJT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbs (He(Th, TPUPOAHBINA ra3, yroJib), CIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
pUMEHEHUE MPOAYKTOB MepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIMPOBAHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/Iol U J1TabOpaTOpHBIM OOOpPYAOBAaHHUEM, a TakXKe MpaBWia OOpalleHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHMA
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKITUN OPraHUYECKUX BEIIECTB,
JeHaTypanus OeIKOB MPU HArPEBAHUH, IIBETHBIC PEAKIIMHA OETTKOB) B COOTBETCTBUU
C TMpaBUJiaMd TEXHUKU OE30MAaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3YJbTaThl  XHUMHUYECKOTO
OKCTEpUMEHTa B (OpMe 3alucy YypaBHEHUM COOTBETCTBYIOUIMX PpPEAKIUM U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA aAHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OMNPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHuid JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHMS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUW IPUPOJIBI,
B (GOPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JHUYHOCTH, €€ (YHKIMOHATBLHOU
IPaMOTHOCTH, HEOOXOAUMOM JJIsl peIIeHUsI MPAKTUYECKUX 3a7a4 U IKOJOTHUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3710POBBIO U IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, H30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoaudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUYECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTepHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aMMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITUSA MPU
ONMCAHUY HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALCHUM;



c(hOpMHUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHUUYECKYI) CHMBOJIMKY JIJIs
cocTaBiieHus (opMysa BEIIECTB M  ypaBHEHMM XUMHUYECKUX pEaKIluH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuaibHbie Ha3BaHUSI OTACIbHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHUaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OINpPEJICATh BaJIGHTHOCTh U CTEIICHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCAMHEHHUSAX PA3JIMYHOIO COCTaBa, BHJ XUMHYECKOU
CBSI3U (KOBaJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJIOPO/IHAS]) B COCIUHECHUSIX, THUII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BeIllecTBa (aTOMHAas, MOJEKYJIspHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPe/bl B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX
COCJIMHECHUN;

chOpMHUPOBAHHOCTh yMEHUMN yCTaHaBIUBAThH MPUHAIIICKHOCTD
HEOPTaHUYECKUX BEIIECTB IO MX COCTaBY K ONpeAeiEHHOMY Kiaccy/TpyIre
COCIMHEHUMN (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MenpeneeBa u JeMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIONIYIO, O0OBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITHH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh »JJEKTPOHHOE CTPOCHUE
aTOMOB XHUMHUYECKUX »dJeMeHTOB |4 mnepuono Ilepuoandeckoil cHUCTEMbI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «s-, P-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTU
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAWMHEHUN MO TepuoiaMm u
rpynmnam llepuoanueckoi cucremsl xumMmuaeckux annemeHToB [1. 1. Menneneesa;

chOpMHPOBAHHOCT, ~YMEHUW  XapaKTepu30BaTh (OMHMCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPTAaHMYECKHX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XUMHUYECKHUE PEAKIIUU TIO0
pa3TUYHBIM TPHU3HAKaM (YUCITY M COCTaBy PEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEMEHTOB, 0OpaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBJISITh YpPABHEHHUS PEAKIMN Pa3IudHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIMii MOHHOTO OOMEHa, YUYUThIBAs
YCIJIOBHUSI, IPH KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA,

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KaueCTBEHHBI COCTAB pa3IMYHbIX HEOPTraHUYECKUX BEIIECTB, PaCIO3HABAThH
OTBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHHMYECKUX
BEILIECTB;



cOPMHPOBAHHOCT, YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYIECKOM
pEeaKIuy OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUs] CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUAIMAX WU
HKOJIOTHYECKUX MPOOJIeMaxX XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUIN MPOBOJUTH BBIYKHCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MaCcCOBasi 10J1s1 BEIIECTBA B paCTBOPEY, O0BEMHBIX OTHOIICHHH Ira30B MpHU
XUMUYECKAX PEAKIUAX, MAcChl BEMIECTBA WM 00BEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEIIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHU COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCy/IoOl U JTa0OpaTOpHBIM OOOpYJAOBaHUMEM, a TaKXE€ IpaBWiia OOpalIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSIMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIIBITOB;

c(OpPMHPOBAHHOCTh YMEHHUI TUIAHHUPOBATH W BBHIMOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HAa CKOPOCTh XMMHYECKOW PEaAKITUH,
peakinuu MOHHOTO OOMEHa, KauyeCTBEHHBIE pPEaKIMu Ha cyibdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «Metaey U «HemeTramib»y) B COOTBETCTBHM C TIPAaBWJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJIbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKInii U (OpMyIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3yNIbTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTWYCCKH aHAIM3HPOBATH XUMHUYECKYIO
nHpopMaIMio, TMOJy4YaeMyl0 U3 pPa3HbIX MCTOYHUKOB (CpeicTBa MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIIEW MPUPOJHOM Cpellbl, 0CO3HABAThH
OIMACHOCTb BO3/ICMCTBUS HA )KMBBIE OPraHU3MBbI ONPE/ICIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazarens [IJIK, mosicHATe Ha mnpuMepax cnocoObl YMEHBIIEHUS |
MPEIOTBPAIICHUS MX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;



JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METO/JAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaitns ajis 3amicu XUMHYECKUX

bopmyiL.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBanue
° (uudpossbie)

pa3esioB H TeM Konrpoabnbsie IIpakTuyeckue

n/n Bcero o0pa3oBaTe/ibHbIE

NPOrpamMMbl padoThI padoThI
pecypcsl

Pa3znen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XMMHUH

IIpeamer
OpraHn4eCcKOn
xumun. Teopus
1.1 crpoenus 3
OpPraHUYECKUX
COEUHEHUH A.
M. bytieposa
Hroro no paszneny 3
Pasnen 2. Yraesomnopoast
[Ipenenbuble

2.1 yrneBomopoBI 2
— QJIKAHBI

Henpenensnubie
YTI€BOAOPOMIBIL:
2.2 alKeHBI, 6 1
aJIKaJIMeHBI,

AJIKMHBbI

53 Apomarnyeckue
YII1€BOJOPOIBI
[IpupoaHbie

5 4 |MCTOTHUKH 3 1

yIJI€BOAOPOAOB U

ux nepepadoTka

Hroro no paszneny 13

Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeIuHeHu s
3.1 Couptsl. ®enon 3

AJLnerunel.
3.2 7 1
KapGoHnogsie




KHCIIOTEHI.
Crnoxuble 3¢upbl

3.3 VYrueBoasl

Hroro no pasneny

Pasnen 4. AzoTcoaepx

3 1
13
alllie OPraHuv4eCKue COCANHCHUA

AMUHBI.

4.1 AMHHOKHCIOTEL 3
benku

Hroro mo pazaeny 3

Paspen 5. BeicokoMoOJIeKy A pHbIE COeIUHEHUS

ITmacTmaccsl.
5.1 Kayuyku.
Bonokna

Hroro no pasneny

OBLLIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34 2 2

11 KJIACC

HaumenoBanue

" pa3iesioB M TeM
n/n
NpPOrpaMMbI

KoaunuecTBo yacoB

Kourpoabubie IIpakrnuyeckue
Bcero

padoThI padoThI

Pasznea 1. Teoperuueckue 0CHOBbI XUMHH

Crpoenue
aTOMOB.
Ilepuonnueckuii
3aKOH U
Ilepronnueckas
cucreMa
XUMHYECKHX

11

anemenToB /l. U.

Menpeneena

Ctpoenue

BEIIECTBA.

1.2
Mmuoroo6pasue

BCIICCTB

DJIeKTPOHHbIE
(uu¢posbIe)
o0pa3oBaTte/ibHbIE

pecypcbl

XUMHYECKHUE
1.3
peaKuuu

6 1 1

Hroro no pazneny

13

Pasznen 2. Heopranuueckasi xumus

2.1 Meraiuisl

6 1

2.2 Hemeraiuisl

9 1 1




CBs3b

93 HEOPTaHUYECKUX 5
Y OPTaHUYECKUX
BCIIICCTB

Hroro no pazneny 17

Paznen 3. XuMus u :KU3HL

3.1 XwuMmus u )Ku3Hb 4

Hroro no pazaeny 4

OBLIEE

KOJIMYECTBO

YACOB IIO 34 2 3

I[TPOI'PAMME

IHOYPOYHOE IIVTAHUPOBAHUME

10 KVIACC

Ne

W/ Tema ypoka

IIpenmer
OPraHUYEeCKOU
XUMHHU, €€
BO3HHUKHOBEHUE,
pa3BHUTHE U
3HAUYCHHUE

Bcero

KoanuecTBo yacoB

KounrpoabHbie
padoTsbl

[pakrnueckue
padoTsI

JlaTa
HU3yYeHUs

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTeIbHbI
e pecypchl

Teopus crpoeHus

OpTraHUYCCKUX

coenuHeHud A. M.

byrneposa, eé
OCHOBHBIC
ITIOJIOKEHU A

IIpencraBnenue o

KIIacCU(UKAIUN
OpraHUYECKHUX
BCIICCTB.
Homenkiarypa

(cucremaTHueckast)

Y TPUBHAJIbHBIE
Ha3BaHUS
OPTraHUYECKHUX
BEILECTB

AJIKaHBI: COCTaB
CTPOCHHUE,

n

TOMOJIOTUYECKUN

pst




Mertan u 3Tan —
IIPOCTENIINE
MpEACTaBUTENN
aJIKaHOB

AJKeHBI: cOCTaB U
CTpOEHUE,
CBOMCTBaA

OTHIIEH U
MIPONMIIEH —
IIPOCTENIINE
IpeJICTaBUTENN
AJIKEHOB
IIpakTrueckas
pabota Ne 1.
«ITonyuenue
STUJIEHA U
M3Yy4YEHUE €ro
CBOMCTB»
AJKaIUCHBI.
byranuen-1,3 u
METHIOYTaTNCH-
1,3. ITonyuenune
CUHTETUYECKOTO
KaydyKa U pe3uHBI

10

AJKHWHEL COCTaB B
0COOEHHOCTHU
CTPOCHHS,
TOMOJIOTHYECKHUI
pana. AueTuneH —
MPOCTEUIIIHAIN
MPEACTABUTEND
aJIKHHOB

11

12

Brraucnenus mo
YpaBHEHUIO
XUMHYECKOH
peakuuu

Apenbl: 6eH301 U
TOJYOJL.
ToxcuyHOCTH
apeHoB

13

I'eneTnueckas
CBSI3b
YIJIEBOAOPOJIOB,
MIPUHAJICKAIINUX K




14

15

16

Pa3TUIHBIM
KJj1accam
[Ipuponusie
UCTOYHUKHU
YTJIEBOAOPOIOB:
MPUPOJIHBIH ra3 u
MOITYTHBIE
He(TsHBIC Ta3kbl,
He(Th ¥ MPOAYKTHI
e€ mepepaboTKu
[Ipuponusie
UCTOYHUKHU
YTJIEBOAOPOIOB:
MPUPOJIHBII ra3 u
MOMYTHBIE
He(TSHBIC Ta3kbl,
HE(Th U MPOITYKTHI
e€ mepepaboTKu
Kontponbnas
pabora o pazaeny
«YTIIEeBOIOPOABD)

17

18

IIpenenbusie
OJIHOATOMHBIE
CIIUPTHI: METAHOI
W 3TaHOI.
Bonopoanas cBsa3b
MHoroaroMHbIe
CIIUPTHI:
STUJICHTIUKOIb U
TIULEPUH

19

20

®DeHo: cTpoeHue
MOJIEKYJIHI,
duznueckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMCHEHUE
AJBIEeTUIBL:
dbopmanbrerua u
areTanbaeTu/I.
AneToH

21

OIHOOCHOBHEIS
HpeI[eJIBHBIe
KapOOHOBBIC
KHCJIOTBI:




22

MypaBbUHAs U
YKCYCHast
IIpakTrueckas
pabota Ne 2.
«CBoticTBa
pacTBopa
YKCYCHOM
KHCJIOTBD»

23

CreapuHoBas 1
OJIEMHOBAs
KHCTIOTHI, KaK
PEICTAaBUTEIIN
BBICIIIUX
KapOOHOBBIX
KHUCIIOT

24

25

Mbslia kak conu
BBICIIIUX
KapOOHOBBIX
KHCJIOT, UX
MOIOIIEEe ACUCTBUE
CrnoxHble 3¢upbl
KaK MPOU3BOIHbBIE
KapOOHOBBIX
kucnot. ['maponus
CIIOXKHBIX 2(UpPOB

26

27

28

Kupsl: runponus,
PUMEHEHHUE,
Ouonoruyeckas
POJIb KUPOB
YrieBoasl: coCTaB,
KJaccupuKarus.
Baxueiimue
IIPEICTaBUTENHN:
[JII0K034,
$pykrosa,
caxaposa
Kpaxman un
LEJUTI0N03a KakK
IIPUPOJIHBIE
MOJIUMEPBI

29

KonTponbHas
paborta 1o pazgeny
«Kucnopoaconepx
amiue




30

OpraHUYECKHE
COEIUHEHU

AMMUHBL:

METHJIAMHWH 1 1
aHUJINH

31

32

AMMHOKHCIIOTHI

Kak aMm(pOTepHBIC
OpraHUYECKHE
COEIMHEHMS, X 1
OHOJIOrYeCcKOe
3HAYCHUE.
Ilentn bl

benku xak
MIPUPOTHBIC
BBICOKOMOJIICKYJISIP
HBIE COETUHEHUS

33

34

11

OcHoOBHBIE
MMOHATHS XUMUU
BBICOKOMOJIEKYJISIP
HBIX COCIMHCHUM
OCHOBHBIC METOJIBI
CHHTE3a
BBICOKOMOJIEKYJISIP
HBIX COCIMHCHUI.
IInactmacchl,
Kay4yKH, BOJIOKHA
OBIIEE
KOJIMYECTBO
YACOBIIO
ITPOI'PAMME

34

KJIACC

Ne
n/n

KoaunyecTBo yacoB

Tema ypoka

Bcero

KonTponbhsbie
padoTHhI

IIpakTHyeckne
padoTHhI

Jara

DJIeKTPOHHbIE
nuppoBbIe

u3ydeHusi | o0pa3oBaTejibHbIE

pecypcbl

XUMHYECKUH DIIEMEHT.
ATOM. DneKkTpoHHas
KOH(UTYpaIusi aTOMOB

[lepronnueckuii 3aKOH U
Ilepuoauueckas cucrema
XHUMHYECKHX JIEMEHTOB JI.
N. MenneneeBa, nx CBI3b C




COBPEMEHHOM Teopuen
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH
W3MECHEHUSI CBOMCTB
XUMHYECKUX JIEMEHTOB U
UX COEOUHEHUN 1O
rpymnmnam v nepuojiam.
3HayeHue NeproOIMIECKOrO
3aKOHA U CUCTEMBI
XUMHYECKUX JIEMEHTOB
J.. Menneneena B
Pa3BUTUU HAYKHU
CrpoeHue BeniecTna.
XuMHuecKas CBSI3b, €&
BHUIbI; MEXaHU3MBbI
00pa3zoBaHus KOBAJICHTHOM
cBsi3u. BopopoaHas cBsizb
BanenTtHocTs.
DIIEKTPOOTPULIATEIHHOCTb.
CTeneHb OKUCICHHUS.
BeniectBa mosiekynsipHOTO
Y HEMOJIEKYJIIPHOTO
CTPOEHUS

1

[ToHsiTHE O THUCTIEPCHBIX
cucreMax. MctunHbie u
KOJUIOUIHBIE PACTBOPBI.
MaccoBas goist BemecTsa
B PacTBOpE
Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCIMHEHU.
I'eneTnyeckas cBs3b
HEOPTraHUYECKHUX BEIECTB,
Pa3IUYHBIX KJIACCOB
Knaccudukanmst
XUMHYECKHUX PEaKIUN B
HEOPraHUYECKOU 1
OpraHUYECKON XUMUH.
3aKOH COXpaHEHUs1 MacChl
BELIECTB; 3aKOH
COXpaHEHHUs U
IIPEBPAILECHHS SHEPTUU TIPU
XUMUYECKHUX PEAKLUAX




10

CkopocTb peakiuu.
OO0paTtuMble peakIuy.
XUMHUYECKOE PABHOBECHUE
[IpakTuyeckast pabora Ne
1. «BnusiHMEe pa3inuyuHbIX
(akTOpPOB Ha CKOPOCTH
XUMHUYECKON peakLum»

11

DNEKTPOIUTHYECKAS
muccouuanus. [lonstue o
BOJIOPOJITHOM TOKa3aTtee
(pH) pactBopa. Peakiuu
MOHHOTO OOMeHa.
I'maponus opraHnyeckux u
HEOPraHMYECKUX BEIIECTB

12

13

OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE
peakiuu. [lonstue 06
AIIEKTPOJIN3E PacIsIaBOB U
pacTBOPOB CoJIel
KonTtponpsHast pabora o
pazneny «Teopetnueckue
OCHOBBI XUMHUU

14

Mertasuibl, UX MOJIOKEHHE B
Ilepuonnueckoi cucreme
XUMHUYECKHX 3JIEMEeHTOB /1.
H. Menpeneesa u
0COOEHHOCTH CTPOCHUS
aToMoB. O01ue
¢duznyeckue cBoicTBa
METaJIJIOB

15

CnnaBel METaJIOB.
DNEKTPOXUMHUYECKUH psift
HanpsHKEHUH METalJIoB

16

XHUMHUYECKHE CBOMCTBA
Ba)KHEHUIITNX METAJJIOB
(HaTpuil, Kanui, KaNbLUi,
MarHui, alfoMUHHIN) U UX
COEeTMHEHNN

17

XUMHYECKHE CBOMCTBA
Xpoma, MEJIM U UX
COeTUHEHUU

18

XUMHYECKHE CBOMCTBA
LIMHKA, Kejie3a U UX
COECTMHEHNN




19

20

21

[IpakTuueckas pabora Ne
2. "Pemenue
AKCIIEPUMEHTAIBHBIX 3314
no teme «Metaib»"
Hewmerannel, ux
MOJIO’KEHUE B
[lepuoauueckoii cucteme
XUMHUYECKHX d71eMeHTOB /1.
H. MeunneneeBa u
0COOEHHOCTH CTPOEHHUS
aTOMOB

dusnyecKue CBOKMCTBA
HEMETAJJIOB. AJIOTPONHS
HEMETAJUIOB (Ha mpumepe
KHCJIOPOJIa, Cepbl, pocdopa
U yIJIepo/ia)

22

23

XuMuyeckue CBOHCTBa
TaJIOTEHOB, CEPBI U UX
COCIUHCHHI
XUMHYEeCKHE CBOMCTBA
azora, pocodpa u ux
COE€IUHEHHUI

24

XUMHYECKHE CBOMCTBA
YIJIEpOaa, KPEMHUS U UX
COeTMHEHUU

25

26

27

IIpuMeHeHne BaKHEUIINX
HEMETAJIJIOB U X
COeTMHEHNN

0O00011IeHnEe "
CHCTEeMAaTH3aI1s 3HAaHUU
o Teme «Hemeramiey.
Breraucnenus mo
YpaBHEHUSAM XUMUUYECKHUX
peakuui u
TEPMOXUMHUYECKHE
pacd€Thl

[TpaxTiueckast paborta Ne
3. «Pemenue
HKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMme "HemeTasiasr"»

28

KonTpomnpHas pabora mo
TeMaM «MeTaJuIbl» U
«Hemertamie

29

Heopranuueckue u
OpraHHYECKHUE KHCIIOTHI.




Heoprannueckue u

OpraHuvecKue
AmdorepHbie

HCOPTaHUYCCKUC U

OpTaHHYECKUE
30 coenunHeHUs.
I'enetnueckas

HCOPTaHUYCCKUX 1
OpTraHU4YC€CKUX BCIICCTB

Posp xumuu B
o0ecreueHun

31

SHEPreTUYECKON U
MUIIeBON OE30MaCHOCTH,
Pa3BUTHHU MEAUIMHBI

3KOJIOTMYCCKOM,

OCHOBaHUA

CBA3b

[TpencraBnenus: 06 oOmUX
HaYYHbIX IPUHIUIAX

32 TPOMBIIUIEHHOTO 1
IIOJIy4EHUS BaKHEHUIINX

BC€IICCTB

33

MaTcpHraJioB

Yenosek B MUpE BELIECTB U

34
YeJloBeKa

XuUMUs U 310pOBbE

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34 2 3

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTAM OCBOEHUS
OCHOBHOM OBPA30OBATEJLHOU ITPOI'PAMMBbBI

10 KJIACC
Kon
HpOBEPSIEMOT0 IIpoBepsiemble MpeaAMeTHBIE Pe3yJIbTATHI 0CBOEHHS MPOrpamMMm
OCHOBHOI'0 00pa30BaHMsl CpeHero 001ero od0pasoBanus
pe3yJabTara
1 TeopeTnueckne OCHOBBI OPraHUYECKONH XUMHUH
ChopMupoBaHHOCTh ~ TPEACTABICHUH O  XMMHYECKHX  BeIIeCTBax
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, POJIM XHMHHU B TTO3HAHUU TTPUPOIBI, B
11 Pa3BUTHHM MBIIUICHUS W KYJIBTYpHl, €€ (PYHKUIMOHAIbHAs TI'PaMOTHOCTb,
HEoOXoquMasi Uil pEHICHUs] MPAKTUYECKUX 337a4 U SKOJIOTHYECKH
000CHOBAHHOT'O OTHOIIECHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM Cpefe.
12 Brnanenne cucrteMbl OCHOBHBIX 3HAHWI, KOTOpas BKJIIOYaeT B ceOs:
' OCHOBOIIOJIAraloIInue TIOHATUS (Mouekyia, BAJICHTHOCTbD,




Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS POTPaAMM
OCHOBHOI'0 00pa30BaHMsI CpeiHEro 001ero odopasoBanusi

ANEKTPOOTPHUIATEILHOCTD, CTENEHb OKHUCICHHS, XUMHUYECKasl CBSI3b, MOJb,
MOJISIpHAst Macca, MOJISIPHBIN 00beM, YIIIEpOAHbIH, (PyHKIIMOHAIbHAS TPyIITA,
paauMkai, HW30MEepHs, M30MEphbl, TOMOJIOTHUECKUH psl, TOMOJIOTH,
YTJIEBOAOPO/IbI, KUCIOPOI- M a30TCOACPIKAIINE COSAUHEHHS, OMOTIOTHUECKHE
aKTUBHBIC BeleCTBa (YIJIEBOJBI, KUPbI, BEIECTBA), MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); Teopuu U 3aKOHBI
(Teopus XMMHYECKUX OCHOBAHHH MOTYyYeHHBIX BemecTB A. M. byTieposa),
TEOPEMbI, CHMBOJIMYECKHH S3bIK XUMHH, (PAKTOJIOTUYECKUE CBEICHHUS O
CBOICTBAxX, COCTaBe, MOJYyYEeHUH M 0€30MaCHOM HCIIOJIb30BAHUHM OCHOBHBIX
HEOPraHMYECKUX M TMOJIYYEHHBIX BEIIECTB B OBITY M INPAKTUYECKOU
JIeSITEIbHOCTH YEJIOBEKA.

1.3

CdopmMupoBaHHOCTh YMEHUU BBISBIISIET XapaKTEpPHbIE MPU3HAKU MOHSATHH,
COXpaHsieT MX  B3aUMOCBSI3b, COOTBETCTBYIOLUME  IOHATHUS  IpPHU
HCIIONIB30BAHUM  OIIMCAHUs COCTaBa, COJAEPKAHUA MW  IPEBpPALLCHUN
pe3yIbTaTOB.

14

CpopMHUpPOBAaHHOCTh YMEHHI MCIOIB30BATh XUMUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIIEHHOH )
(dbopMyJI, TIONyYEHHBIX BEHIECTB W (DYHIAMEHTAIHLHOTO 3JIEMEHTAPHOTO
MPOUCXOXKACHUS, CO3JaHUsl MOJENEe  MOJIKYJ, IOJYYEHHBbIX s
WJUTIOCTPAIIUU MX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O COEPKAHUS.

1.5

ChopMHpOBaHHOCTh YMEHHMHM COXpaHSeT NPUHAJIEKHOCTh H3YYEHHBIX
BELIECTB 10 UX COCTABY M CTPOCHMIO K OINPEAEIEHHOMY Kiaccy (rpynmnam)
COeAMHEHUH (YIJIeBOAOPOABI, KUCIOPOJ M a30TCOAEPIKALINE COCTUHEHHUS,
BBICOKOMOJIEKYJIIDHBIE ~ COEIMHEHMs), JaBas UM  Ha3BaHUE 11O
cucremarnyeckoil HomeHkiarype (MIOITAK).

1.5

ChopMupoBaHHOCTb METOOB OIPEJCIICHUs] BUJOB XMMUYECKOH CBSA3H B
OTpeIeJIEHHBIX COEMHEHMSIX (OJIMHAPHBIX U KPATHBIX )

1.6

ChopMupOBaHHOCTb METOJOB IMPHUMEHEHHS: TOJIOKEHUS TEOPEeTHUECKUX
MOJIOKEHUH xumuueckux BemecTB A.M. BytnepoBa st oObsiCHEHHS
3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTAaBA U 3apsA/a; 3aKOH COXPAHCHUS
MaccC BEILECTB

VYranesonopoasl. Kucinopoaconepskamye U a30TCoAEpKaIINEe OpraHU4YeCKHe
coeuHeHNs. BIcCOKOMOJIEKyIIpHbIE COETMHEHUS

2.1

CdopmupoBaHHOCTH YMEHHI PUBOAST TPUBUAIBHBIC HA3BAHUS OTJEIBHBIX
BEIIECTB (ITUJICH, MMPOIHJICH, alleTUIICH, STUICHIJIMKOJb, TIUICPUH, (EHOII,
(dbopManbaeru, areTanbAerul, MypaBbUHAs KHCIOTa, YKCYCHas KHUCIIOTa,
OJICMHOBAsI KUCJIOTA, CTEAPHHOBAS KUCIIOTA, TIIIOK03a, PPYKTO3a, KpaxMall,
1[EJUTI0JI03a, TIUIIHUH)

2.2

ChopmupoBaHHOCTh YMEHUH XapaKTepU3yeT cocTaB, (U3HUECKHEe U
XUMUYECKHE CBOWCTBA THUIHUYHBIX IPEICTABUTENCH pPa3IUYHBIX KJIACCOB
yYKa3aHHBIX BEIIEeCTB (METaH, 3TaH, STUJICH, MPOMIIICH, alleTUJICH, OyTaIueH-
1,3, merunbyranuen-1,3, OeH30i, METaHOJN, JTaHOJN, STUJICHIJIUKOIb,
MMIEepUuH, (HEHOJ, aleTalbJerua, MYPaBbUHOBBIE M YKCYCHBIE KHCIIOTHI,
CTPYKTYpa TIIOKO3bI, Kpaxmalia, XMM. aMUHOYKCYCHasl KUCJIOTa)

2.3

CdopMHpOBaHHOCTh METOJOB, WILTIOCTPUPYIOIIUX TE€HETHYECKYIO CBS3b
MEXIy THUIUYECKUMH MPU3HAKAMU PaA3JIMYHBIX KJIACCOB, BBIYHMCIISIEMBIX
YpaBHEHHUSMHU BEIIECTB, COOTBETCTBYIOIIUMHU JIOTUYECKUM KO3 (HULIHEHTOM
C MCTIOJIH30BAaHUEM CTPYKTYPHBIX (DOPMYIL.




Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS POTPaAMM
OCHOBHOI'0 00pa30BaHMsI CpeiHEro 001ero odopasoBanusi

2.4

CdopmupoBaHHOCTH METOJIOB XapaKTepu3aluu HUCTOYHUKOB
YIIICBOIOPOJAHOTO ChIPhs (HE(Th, MPUPOIHBIA Ta3, Yrojb), CIOCOOOB UX
nepepaboTKH U NPAKTHYECKOTO NPUMEHEHHUsI TPOAYKTOB NepepaboTKH.

3

XUMHUA U KU3HL. PacuéTrl

3.1

ChopMHUpPOBAaHHOCT, YMEHHMM BIIAJCIOT CUCTEMON 3HAHWHA 00 OCHOBHBIX
MEeTOoAaX HAay4YHOrO II03HAHUs, BKIIOYAIOTCS B XUMHUIO IpPU HU3YYECHUU
BEUIECTB U  NPAKTHUECKUX  AaCMeKTOB (HaOimoJeHue, H3MeEpeHue,
SKCIEPUMEHT, MOJCIUPOBAHUE), HCIOJIB3YIOT CUCTEMHBIE XMMHYECKUE
3HAHUSA AJIS IPUHATHS PELICHUI B KOHKPETHBIX )KU3HEHHBIX YCIOBUSX, CBS3H
C BEIIECTBAMHU U UX IPUMEHEHUE.

3.2

ChopmupoBaHHOCTh yMEHUW  COONIOJaeT TMpaBUia  HCIOJIB30BAHUSA
XUMHYECKOH MOCYJ0N 1 1a00paTOpHBIM 000pYIOBaHUEM, a TAK)KE IMpaBUIa
oOpalieHuss C BEHIECTBAMH B  COOTBETCTBHM C  PallMOHAIBHBIMU
pe3yJibTaTaMu JIA0OPATOPHBIX JIAOOPATOPHBIX OMBITOB.

3.3

ChopMUpOBaHHOCTh YMEHHMH IJIAHUPOBATh M BBINOJHATh XUMHYECKHIA
SKCIIEPUMEHT (MpPEBpAlllEHUE YKa3aHHBIX BELIECTB I[P HarpeBaHUH,
MOJIy4eHUE ATHIIEHA U U3YyYEHUE UX CBOWCTB, ONMpe/eNieHUEe KaueCTBEHHBIX
BELIECTB, JeHAaTypauus O€lKOB NpU HArpeBaHUM, LIBETHHIE MEXaHU3MBI
0ENKOB) B COOTBETCTBHH C OOUICTIPUHSATHIMA METOJIaMU O€30MaCHOCTH MPH
WCTIOJIh30BAHNH BEIIECTB C BEIIECTBAMHU U JaOOPaTOPHBIM 000PYIOBaHHEM;
BBIATh PE3YNbTAaThl XHWMHUYECKOTO JKCIepuMeHTa B (Gopme 3amucu
COOTBETCTBYIOILIETO BEIIECTBA U CPOPMYINPOBATH BHIBOJBI HA OCHOBE 3TUX
PE3YJIBTATOB

3.4

ChopmupoBaHHOCTE YMEHHIl TPOBOAUTH pACUeThl MO XUMHYECKHM
ypaBHEHUAM (Macca, 00BEM, KOJIMYECTBO MCXOJHOTO BEIIECTBA WIU

MIPOAYKTA).

3.5

ChopmupoBaHHOCTh YMEHHMHM KpailHE aHaJU3UpOBATh  XUMHUYECKYIO
nH(pOpMaIHIO, TIOIYYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (CpPEICTBA MAacCOBOM
nHpopmanuu, cetu HTEpHET U 1pyrue)

3.6

ChopMHUpOBAaHHOCT, yMEHHH COOJIOAET TpaBWja  DKOJOTHYECKOTO
PYKOBOJIUTENS TOBEAEHUS B OBITY W TPYAOBOM AEATENBHOCTH B IEIAX
COXpPAaHEHHUs CBOEr0 3J0pOBbs W OKpYXKAloIEed NPUPOAHOW CpEbl,
OCO3HAaBaTh OMACHOCTb BO3JEHCTBUS HA JKHUBBIE OPTaHU3MBI OIIPENIEICHHBIX
¢akToB, moHumaTh cMbicn mnokaszatens [IJIK (mpenenbHo nomyctumoit
MIOJINTUKHN), MOSACHATh HAa NMPUMEPAX MEPbl U MPEeNOTBpallaTh UX BPEIHOE
BO3JICHCTBUE HA OpPTraHU3M YEJIOBEKa.




11 KIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS MPOrPaMMm
OCHOBHOTI'0 00pa30BaHMsA CpeiHero o01ero o0pa3oBaHus

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

11

Brnamenue cucreMbl XUMHYECKUX 3HAHWW, KOTOpas BKJIOYAeT B CeOs:
OCHOBOTIOJIATAONINE TMOHATHS (XMUMHUYECKUH AJIEMEHT, aTOM, JJICKTPOHHAas
000J10UKa aToma, S- , p- , 0- 3JIEKTPOHHBIE OPOUTATIM AaTOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTD, AJIEKTPOOTPUIIATEIbHOCTh, CTEIEHb OKHCJICHMS, XUMHYECKas
CBA3b, MOJIb, MOJISIDHAsE macca, MOJISIPHOE KOJIMYECTBO, KPUCTAJLUTMYECKAS
peméTKa, o0ycaBIuBaeT OCHOBHBIEC MIPUYHHBI (OKHCITUTENBHO-
BOCCTAHOBUTEIIbHBIE, DK30- M SHIOTEPMHYECKHE, COCTOSHHS HOHHOTO
oOMeHa), pacTBOPEHHE, JIEKTPOJIUTHI, HEIJICKTPOIMTHI, AIEKTPOJIUTHYCCKAS
JUCCOIMANMs, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb XHMHYECKOTO
peKMMa, XHMHYECKOE paBHOBecHe); Teopun U  3aKOHBI  (TEOpHs
AIEKTPOJIUTUYECKOW  conuanu3auuu, Ilepuonmuecknii  3akon .M.
MemnpeneeBa, 3aKOH COXpaHEHHUS MAacChl), 3aKOHCTH, CHMBOJUYECKUI SI3BIK
XUMHH, (PAKTOIOTUYECKHE CBEICHHUS O CBOWMCTBAX, COCTAaBE, IMOJYYCHUU U
0€30IMaCHOM HCITOJIb30BAHUH TPATUIIMOHHBIX HEOPTaHWYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN JEITEITLHOCTH YEJIOBEKA.

1.2

ChopMUpOBaHHOCTb YMEHUH BBIABISET XapakTepHble IPU3HAKU H
B3aMMOCBS3bIBAET HU3YUYEHHbIE MOHSTHS, HPHUMEHSET COOTBETCTBYIOLINE
MIOHATHSI TIPU OITMCAHUM CBOWCTB U CBOWCTB HEOPraHUYECKHUX BELECTB U UX
SIBIIGHUW;  BBIABJIATH  B3aUMOCBSI3b  (yHJAAMEHTAlbHBIX  3HAHUU
C IOHSITHUSIMU U IPEACTABIECHUSIMU JPYTUX ECTECTBEHHOHAYYHBIX ITPEIMETOB.

13

BJ'IaI[eHI/Ie MCTOJaMH HAYYHOT'O IIO3HAHUSA BCIICCTB M IKOJOTHMYCCKUX
HOCJ'IGI[CTBI/II‘/’I (Ha6J’II-OI[eHI/IC, HN3MCPCHUC, SKCIICPUMCHT, MOI[GJ'II/IpOBaHI/Ie)

14

ChopMupoBaHHOCTb YMEHMH ONpEAETICHUs BaJCHTHOCTH U CTENEHH
OKHCJICHUSI XUMUYECKUX 3JIEMEHTOB B COCJUHEHUAX LUKINYECKOIO COCTaBa,
BUJ XMMUYECKOH CBs3M (KOBaJeHTHas, WOHHas, MeTajsInuyecKas,
BOJIOPOJIHAS) B COETMHEHUSX, TUIl KPUCTAIUIMUECKON peIETKH KOHKPETHOTO
BeIIeCTBA (ATOMHAs!, MOJIEKYJIIpHAs, HOHHAs!, MEeTaJUuIM4YecKasi)

1.5

CdopmupoBaHHOCTh YMEHHM JIJIs1 ONIPEICTICHHS XapaKTepa Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

1.6

CdopmMupoBaHHOCTh METOJIOB KJIACCH(PHUKAIUU XMUMHUYECKUX SIBICHUH IO
Pa3UYHBIM BO3JIEHCTBUAM (KOJMYECTBO M COCTAB PEarHpyOIIUX BEIIECTB,
TEIUIOBOE BO3/EWUCTBUE, OINpEAENICHUE CTENEeHU OKHUCIICHUS 3JIEMEHTOB,
oOpaTHasi peakiysi, pa3JInyHble KaTalIu3aTophl)

1.7

CpopMHUpPOBAaHHOCT, YMEHUM COCTABIISIET YpaBHEHUS PA3JIMYHBIX THUIIOB,
TIOJIHBIE U COKpAIEHHBIC YpaBHEHUS MOHHOTO OOMEHa, MpPEeIIIeCTBYIOIINE
YCJIOBHUSI, IPU KOTOPBIX ITHU COCTOSIHUS UAYT 10 KOHIIA.

1.8

CdopmupoBaHHOCTH yYMEHUU MIPOBEICHUS UCCIIeTIOBaHUH,
MOATBEPIKTAIOMINX KAYSCTBCHHBIH COCTaB PA3IMYHBIX HEOPTaHUYCCKHX
BEIIECTB, PACIIO3HABATH ONBITHBIM METOJOM HOHBI, COICPIKAIIUECS B BOJHBIX
pacTBOpax HEOPraHMYECKHX BEIIECTB.

1.9

ChopmupoBaHHOCTE ~ YMEHUH  pacKpblBaeT  CYTh  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX METOIOB C IIOMOIIBIO COCTABJIEHUs OanaHca OamaHca
3TUX 0AJIAHCOB.




Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS MPOrPaMMm
OCHOBHOT'0 00pa30BaHMsA CpeiHero o01ero o0pa3oBaHus

1.10

ChopmupoBaHHOCTH yMEHUH OOBSICHUTH YCIOBUS HIKOHOMHUYECKOTO
COCTOSIHUS OT Pa3JIMYHBIX (PAKTOPOB

1.11

CdopmupoBaHHOCTD YMEHHI OOBICHSIET XapakTep CMEUICHHUS] XUMUYECKOTO
paBHOBECHsS] B 3aBHCHUMOCTH OT BHEUIHUX Bo3AcicTBUU (mpuHiun Jle
[Tarene)

2

OO01mmas u HeopraHUYecKasi XUMUS

2.1

CchopMupoBaHHOCTb YMEHUH pPacKpbITh cMbIch Ilepuonuyeckoro 3akoHa
JI.W1. MeHnieneeBa u BBIBECTU €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIIUIO

2.2

CpopMUpPOBAaHHOCT YMEHUM XapaKTepa AJIEKTPOJIU3ZUPOBAHHOE CTPOEHUE
aTOMOB 3JIEMEHTApHBIX A1eMeHTOB 1—4 nepuonos [lepuoanueckoii cucremsl
JJeMeHTapHbIX 3ieMeHToB  JI.MI. MeHnneneeBa, HCHONb3ys IOHATUSA
«S-, p-, d- oyIeKTpOHHBIE ~ OpPOUTAIM»,  «IHEPTETHYECKUE  YPOBHM»,
00BSACHUII 3aKOHOMEPHOCTH U3MEHEHMSI CBOIMCTB AJIEMEHTAPHBIX 3JIEMEHTOB
U WX CBs3ed mo mepuojam M rpymmam llepuonnyeckoil cucteMbl pabounx
anemenToB JI.1. Menneneena

2.3

CdopmupoBaHHOCTh YMEHHI XapakTepa ONmpeneNsTh (OMHCHIBATH) OOIIHE
XUMUYECKUE CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPKIATh CYILIECTBOBAHHE T€HETUYECKOMN CBSI3U MEXIY
HEOPraHUYECKHUMH BEIIECTBAMHU C TTIOMOIIBIO TEOPETHYECKUX OCHOBAHHI

2.4

ChopMupoBaHHOCTb YMEHUN COXpaHSET MPUHAIICKHOCTh HEOPTaHUUECKUX
BEIIECTB 110 MX COCTAaBY K ONPEACICHHOMY Kiaccy (TpyIIe) COeAMHEHUIl
(mpocThle BellecTBa — MeETAUIbl M HEMETallbl, OKCHJbI, OCHOBAHUS,
KHCJIOTBI, aM(OTEpHbIE THIPOKCUIBI, TBEP/IbIE BEIIECTBA)

2.5

ChopMupOBaHHOCTb YMEHUH MCIONB3YEeT XHMUYECKYI0 CHMBOJIUKY JUIS
cocrtaBieHuss  (GOpMyJl  BEIIECTB W OPraHMYEeCKHX  BEIECTB,
cucremarnyeckyro HomeHknatypy (MIOITAK) u TpuBManbHble Ha3BaHUSA
OTJIENbHBIX HEOPraHWYEeCKUX BEIIEeCTB (yrapHblii ra3, YIJIEKUCIHbIH Tas,
aMMHaK, ram€Has U3BECTb, HEralléHas U3BECThb, IUTHEBAs COJA, NMUPUT U

TPYTHE).

2.6

ChopmupoBaHHOCTE YMEHHI XapakTepa OMpeneNsTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPTAaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHHE TE€HETUYECKOM CBS3U MEXIY
HEOPraHUYECKUMH BEIIECTBAMHU C TTIOMOIIBIO TEOPETUICCKUX OCHOBAHHI

2.7

ChopmupoBaHHOCTH yMEHHMH TJJaHA W TPOBEACHUS XHUMHUYECKOTO
JKcIiepuMeHTa (pa3paboTka TMEepoKCHIa, TPEUIOKEHHOIO B KayecTBe
KaTajJu3aTopa, ONpEAEJeHWE  pPacTBOPOB  BEHIECTB €  IOMOIIbIO
YHUBEPCAIBHOTO MHANKATOPA, BIUSHUAE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTH
XUMHYECKOTO COCTOSIHUSI, COCTOSSHUE HOHHOTO OOMEHa, KadeCTBEHHBIE
COCTOSIHHS CyNb(aT-, KapOOHAT- U XJOPHUI-aHHOHOB, HA KaTHOH aMMHaKa,
pelleHre OSKCIePUMEHTANBHBIX 3adady 1o Temam «MeTammely U
«Hemerannbi») B COOTBETCTBUHU C TEXHUUYECKUMU CPEACTBAMU OE30MaCHOCTH
MIPY OCHOBHBIX BEIIECTBAX M XMMHUYECKHUX BEIIECTBAX; BBIIATH PE3YJIbTATHI
XUMHYECKOI0 3KCIIepUMEHTa B (hOpMe 3allMCU COOTBETCTBYIOLIETO BEIIECTBA
1 cOPMYIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTAaTOB




Kon IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTAThI 0CBOEHHS IPOrPaMM
NpoBepPsSIeMOro OCHOBHOI'0 00pa30BaHMs cpelHero o0mero o0pa3oBanus
pe3yJjibTara

ChopMupoBaHHOCTb ~ yMEHHUIl  COOMIONAET NpaBUiIa  HMCIOJIb30BAHMS
XUMHAYECKOH MOCYI0H U 1ab0opaToOpHBIM 000PYIOBAaHUEM, a TAKXKE IpaBUiIa

2.8
o0paleHus ¢ BeIeCTBAMHU B COOTBETCTBHH C PAllMOHATIBHBIMU PE3YJIbTaTAMU
1a00paTOPHBIX JIAOOPATOPHBIX OMBITOB.
ChopMHUpOBaHHOCTh ~ yMEHUI  XapakTepa XHMHUYECKHX MPOLECCOB,
29 000CHOBaHHME Ha OCHOBE IPOMBIIUICHHOTO IOJYYCHUSI CEPHOW KHCIIOTBHI,

aMMHaKH, a Takke cOpMHUPOBAHHOCTH MPEJICTABICHUM 00 00X HAYYHBIX
MIPUHIIMIIAX ¥ DKOJIOTHUYECKUX MPOOJIeMax XMMHUYECKOT0 TPOU3BOCTBA.

3 XUMHUS U )KU3HL. PacuéTrl

ChopMupoBaHHOCTb ~ NPEACTABICHUH O  XMMUYECKMX  BEIIEeCTBax
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, POJIU XUMHMH B IO3HAHUU IIPUPOJIBL, B
3.1 pPa3BUTHH MBIIUICHUS W KYJIbTYpHl, €€ (YHKIHMOHAIbHAs TI'PaMOTHOCTH,
HeoOXoauMasi Il PEHICHUS MPAKTUYECKHX 3aad M OKOJOTHMYECKH
000CHOBAHHOI'0 OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOIHON Cpefe.

ChopMupoBaHHOCTb ~YMEHHMH KpailHe aHaIU3UpoOBaTb XUMHYECKYIO
3.2 nHPOPMAIIHIO, TIOTYIaeMyI0 U3 Pa3HBIX MCTOYHUKOB (CPEICTBA MAacCCOBOM
KOMMYHUKAIUU, ceTu HTEepHET U npyrue)

ChopMupoBaHHOCTb yMEHHUH cOOMIONAeT MpaBUia  HKOJOTHYECKOTrO
3.3 PYKOBOJICTBA TOBEJIEHUSI B OBITY W TPYIAOBOM JECATEIHHOCTH B IEISIX
COXpaHEHHUsI CBOETO 370POBbS U OKPYKAOIIEH PUPOTHON CPEJIbI.

Oco3HaBaTh ONACHOCTH BO3JCHUCTBHS Ha >KHUBEIC OpTraHu3MbI OIIPCACICHHBIX
BCIICCTB, IIOHHMMAA CMBICII I10Ka3aTCIsd HI[K, MOJACHATH Ha IIpUMEpax

34 METOZIOB YIPABJIEHUS M MPEAOTBpAllaTh MX BPEAHOE BO3JCHCTBHE HAa
OpraHu3M 4YeJI0BEKA.
CdopmMupoBaHHOCTh YMEHMH MPOBOJAT pacyeTbl C HCIOJIb30BAaHUEM
MOHATUIN «MaccoBas J10JI BEILECTBA B PacTBOPE», OOBEMHBIX OTHOLICHUM
35 raza IpH peaklMM XMMHUYECKUX BEIIECTB, BELIECTB WM oObeMa rasza Io

U3BECTHOMY BEUIECTBY, Macce WM 00BbEMY OJHOIO U3 BEIIECTB B pEaKIUH
BELIECTB, TEIJIOBOro 3(pdexra Ha OCHOBE NPEeoOpPa30BaHUS MaCCOBBIX
BEIIIECTB, IPEBPAIICHUS U SHEPTHH.

IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

Kon IIpoBepsieMblii 3JIeMeHT coepKaHUSA
1 TeopeTuueckue OCHOBBI OPIraHUYECKON XUMUHU
HpeleeT OpFaHquCKOﬁ XUMHU: €€ COCTaB, pa3BUTUC U 3HAYCHUEC B IMOJTYYCHUHU HOBBIX BCIIECTB
11 U MatepuasoB. Teopus pe3yabTaToB MOJNyYEHHbIX pe3ysibraToB A.M. Bytieposa, ee OCHOBHbIE
10JIO’KEHUSI

CrpykTypHBIE (POPMYIIBI XUMHUYECKHX BemlecTB. ['oMoorus, n3omMeprs. XUMHUYECKasi CBS3b B
1.2 yKa3aHHBIX COCAMHEHUSX — OJMHAPHBIE U KpaTHble cBs3U. [IpencTaBiieHue o KiiacCUpUKALU
BEIIECTB




Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

1.3

Howmenxnatypa coenmHeHuil (CHCTEMaTHUECKHE) W TPUBHAIBHBIC HA3BaHUS TPaAUIIHOHHBIX
IIpeJICTaBUTENIeN KJIaCCOB XUMUYECKUX BELIECTB

YrneBonoposl

2.1

AJKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHH psa. MeTaH ©U 3TaH — MpocCTeHine
MIPEJICTABUTEN ANKAHOB: (pU3UYECKHUE M XMMHUYECKHE CBOWMCTBA (peakiuu IpeoOpa3oBaHUs U
TOpEHUs), HAXOXKICHNE B IPUPOJIE, TOTyIEHIE U IPUMEHEHHE.

2.2

ATIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKHH psif. ODTWIEH W TPOINUJIEH — MpOCTEHIIne
MPEICTABUTENN AJIKEHOB: (U3UYECKHE W XUMHUYECKHE CBOHCTBA (pEaknuu THUAPHPOBAHHUIA,
TaJIOTCHUPOBAHNS, THAPATALINI, OKHCICHIS U TIOJIMMEPH3ALIH), TOyIeHHE U IPIMEHCHHE.

2.3

AnkanueHsl: OyramueH-1,3 u meruinOyranauen-1,3: cTpoeHre, BaXHbIE XUMHUYECKHE CBOWCTBA
(peaxnus nonuMepu3anui). [orydeHrne CHHTETHYECKOTO KaydyKa U PEe3UHBI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH HAarpy3KH, TOMOJIOTMYECKHH psifl. AUSTHIECH — MPOCTEHIIHNIA
MPEICTAaBUTENb AIKWHOB: COCTaB, CTPOCHHE, (pM3NUYEeCKHe W XUMHUYCCKHE CBOHCTBA (pEeaKIUH
THIPUPOBAHNS, TAJIOTEHUPOBAHUS, THAPATAIIUI, TOPSHHS), TIOTyUCHHUE U TPUMECHEHHE.

2.5

Apenbl. beHszon: cocraB, cTpoeHWe, (U3MYECKHE W XHMHUYECKHE CBOWCTBA (pEaKIUH
TaJIOTCHUPOBAHUS M HUTPOBAHUS), IOIyUYCHHE W TIpUMEHeHHne. TOoIyol: COCTaB, CTPOCHHE,
(U3NIECKIe U XUMUIECKHE CBOMCTBA (PEaKIiy TaOTCHHPOBAHUS I HUITPOBAHISA), TOTyICHIE U
npuMeHeHue. TOKCHYHOCTh apeHoB. [ eHeTruecKkas CBA3b MEXKAY yIIIeBOAOPOAAMHU, IPUHITUTIAMH
Pa3IMYHBIX KJIACCOB

2.6

[IpupomHbIe UCTOYHUKH YTIeBOAOpoaoB. [IpupoaHbIil ra3 u monyTHeIC HeTsHbIe ra3sl. Hedth
n ee perucrpanusa. CrocoObl TepepabOTKM He(TH: TEpPEroHKa, KPEKUHT (TepMHUYECKUH,
KaTaJuTHYeCKuit), muponu3. [IpoAaykTel mnepepaboTku Hed)TH, HX OpPHUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBI# yroib U MPOAYKTHI €ro nepepaboTKH

Kucnopozacoaepsxarue opraHnuecKue CoeTMHEHUS

3.1

[IpenenpHBIE OMHOATOMHEIE CIIUPTEL. METaHOI M ATAHOI: CTPOCHUE, (PU3NIECKUE U XUMIUECKIE
CBOMUCTBA (peakIWH C aKTHBHBIMU METaIAMH, TAIOTEHOBOJOPOAAMH, TOPEHHUE), IIPIMEHEHHE.
Bonopozansle cBsi3u MexIy MOJIEKyJIaMU CIUPTOB. JlelicTBUE METaHOJIa M 3TaHOJIa Ha OpraHu3M
genoBeka. MHOTOaTOMHBIE CITUPTHI. DTWIICHTIIMKONG W TIHLEPUH: CTPYKTypa, (PU3IMUSCKHE U
XUMHYECKUE CBOMCTBA (B3aMOCHUCTBUE CO MIETOYHBIMHU METaJNIaMH, aHAJIOTUYHAS PEaKIis Ha
MHOTOaTOMHBIE CHUPTHI). JlelicTBME Ha oOpraHu3M 4YeloBeka. lIprMeHeHHWe TiHWIEepHHA |
STUJICHTJIMKOJIS

3.2

@DeHOM: CTPOCHHE MOJEKYN, (U3MYECKHe M XUMHUYCCKHE CBOMCTBA. TOKCHYHBINH (heHoI.
[Tpumenenue denomna

3.3

Anpaerunbsl U keToHbl. DopManbaern, aneTaibAerua: CTpOoeHHe, GU3NIECKHe M XHMHUECKUEe
CBOMCTBA (peaKkIyHy OKUCICHUS H Ka4eCTBO, KAUECTBO), IPUMEHEHUE U IPHMEHEHHE.

3.4

OHOOCHOBHBIE TIPEIeIbHBIC KAPOOHOBEIE KUCIOTHL. MypaBbUHAS U YKCYCHAsI KHCIIOTHI: COCTaB,
¢usznyeckre W XWMHYECKHE CBOMCTBa (CBOWCTBA, OOmME JUIsl Kilacca KHUCIOT, peaKius
sTepuuKalum), TpUMeHeHHe u mnpuMeHeHne. CTeapuHOBas M OJICMHOBAsl KHCJIOTHI Kak
HpCHCTaBI/ITeI[I/I BBICIIIHNX Kap60HOBbIX KHUCJIOT. MBUIa KaK BbICIIAsA COJIb Kap6OHOBLIX KHCJIOT, UX
MOIOIIIEE ICHCTBUE

3.5

CroxxHble 2GUPHI KaK MPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ HIpomu3 ClioKHBIX 3HupoB. JXKupEL.
I'unponus tBeproctu. Ilpumenenue npouHoe. buonoruueckas poib

3.6

YrneBonbl: cocTaB, KiaccupUKaIus MoCaeICTBUN (MOHO-, M- W ToIucaxapubl). [oko3a —
MPOCTEHIINI MOHOCaxXapul: 0COOCHHOCTH CONCPKAHUS MOJEKYJ, (PU3NUECKHE M XUMHUICCKUE
cBoiicTBa (B3ammojelictBue ¢ ruapokcuaom Mmeau(ll), oxucieHne aMMHAYHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBJICHHE, OpOXKEHHE TIIIOKO3bI), HAXOXJCHHE B MPUPOJE,
mpUMeHeHue, ouonornueckas posb. ®@orocunre3. Opykro3a Kak u3oMep IITOK03bl. Kpaxman u
LEJUTION03a KaK MpUpOHbIe monuMepbl. CTpoeHHe Kpaxmaia M LeUToa03bl. Dusndeckue u
XUMHYECKHE CBOMCTBA KpaxMaia (THAPOJIU3, KaUueCTBEHHAs PEaKIHs ¢ HOA0M)

A30Tcoz[ep>1<amne OpraHN4Y€CKUEC COCAUHCHUS




Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

4.1

AMHIHOKHUCTIOTHL KaK aMm(OoTepHble OpraHmueckue coeanHeHus. DU3NUECKHe W XUMHUYECKHE
CBONCTBA aMHHOKHCIOT (TI0 TUITY MIMIHHA). brojorndeckoe 3HaueHne aMUHOKUCIOT. [lentuapt

4.2

Benku kak mnpuponHblEe BBICOKOMOJEKYJSpHblEe coenuHeHus. [lepBuuHas, BTOpUYHAs H
TpPEeTUYHAsI CTPYKTYpPbI OenKkoB. XMMHUYECKHE CBOICTBA COSAWHEHUH: TUAPOIN3, JCHATYPALIHS,
Ka4eCTBCHHBIE COCTOSIHUS Ha OCHOBE OCITKOB.

BricokoMonekysipHble cOeIMHEHNS

51

OCHOBHBIE TIOHATHS XHMHUHU BBICOKOMOJEKYJSPHBIX COEIMHEHUH: MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BEHO, CTENEHb I[OJIMMEpU3alMH, CpPeAHsAs MoJeKyjspHas Mmacca. OCHOBHBIE
METOJIbl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COEIMHEHUM — NTOJIMMEpU3alus U NTOJIMKOHIEHCALIHS.

52

OKCIepUMEHTAIbHbIE METOJbl H3yY€HHUs BELIECTB U WX IIPEBpAILEHUIl: O3HAKOMJICHHE C
oOpasllaMl ¥ HCKYCCTBEHHBIMH BOJIOKHAMH, IDIacTMaccaMu, Kaydykamu. Ilomydenue
CHUHTETUYECKOTO KayuyKa U pe3UHBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

TeOpeTH‘IeCKI/IC OCHOBBI XUMHHU

11

XuMU9YecKHuid aieMeHT. AToM. SInpo aTroma, H30TOIbI. DNEKTPOHHAS 000JI09Ka. DHEPreTUICCKUE
YPOBHH, TOMJEPKaHHE YPOBHS. ATOMHBIE oOpOuTaNy, S-, -, d- snementsl. OcobeHHOCTH
pacrpesiesieHus JEKTPOHOB MO OpOUTAJISIM B aTOMax SJIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DnexTpoHHast 00paboTKa aTOMOB

1.2

Ilepuoanueckuii 3akoH u Ilepuognueckas cucrema ¢ snementamu .M. Menneneea. CBsi3b
nepuoandeckoro 3akoHa M Ilepuoguueckoil cucremsl anementoB JI.M. Menneneesa c¢
COBPEMEHHOH TeOpHEl MPOYHOCTH aTOMOB. 3aKOHOMEPHOCTH U3MEHEHH ST CBOMCTB 3JIEMEHTAPHBIX
3JIEMEHTOB M 00pa3yeMbIX HMH IIPOCTHIX M CIIOKHBIX BEIIECTB O TPYIIIIaM M eproiaM. 3HaueHNe
MEPHOIIYECKOT0 3aKOHA B HAYKE Pa3BUTHS

13

Crtpoenue BenlecTBa. XUMHUYeCKas CBSA3b. BUIbI XUMUYECKOH CBsI3M (KOBaJICHTHAS HETOISIPHAs U
MoJjiApHasA, WOHHAas, MeTaJ'IJ'II/I‘ICCKaﬂ). HoHBI: KaTHOHBI U aHUOHBI. MeXaHU3MbI 06pasoBaH1/m
KOBaJICHTHOW XMMHUYECKOH CBsI3U (OOMEHHBIN ¥ IOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

14

BaneHTHOCTh. DNEeKTPOoOTpUIaTeNbHOCTh. CTETeHb OKUCICHUS

15

BemectBa MOJNEKYJISPHOIO M HEMOJEKYJISPHOIO BEIIECTBA. 3aKOH IIOCTOSHHOIO COCTaBa
CYIIECTBEHEH. THMBl KPHUCTAUIMYECKUX PEHIETOK. 3aBHCHUMOCTh CBOMCTB BELIECTB OT THIIA
KpHCTAIUIMIeCKOW peméTku. llpemnokeHrHe O MAUCHEPCHBIX OOCYXKICHHsX. VICTHHHBIE H
KOJUIOMIHBIEC PACTBOPBI. MaccoBast T0JIsl BEIECTBA B PACTBOPE

1.6

K]'IaCCI/I(I)I/IKaLII/Iﬂ HCOPTaHNYCCKUX COEJIMHEHUH. HOMeHK.HaTypa HCOPraHNYCCKUX BCUICCTB

1.7

XuMudeckas peaknus. K.HaCCI/I(I)I/IKaLII/Iﬂ OCHOBHOT'O HHIPEAHUCHTA B HeOpl"aHI/I'-IeCKOI\/'I n
opraHquCKoﬁ XUMHH. 3aKOH COXpaHCHUA MacCC BCHICCTB, 3aKOH COXpPAaHCHUA W NPCBpAIICHUA
OHCPIUr NMprU JTUHAMUYCCKUX PCAKIHUAX

1.8

CKOpOCTB HU3MCHCHHS, €€ 3aBUCUMOCTD OT PAa3JIMYHBIX (l)aKTOpOB

1.9

OOpaTtuMble COCTOSIHHS. XHUMUYeckoe paBHOBecue. DakTopbl, BIHAIONIME HA COCTOSHHE
xumudeckoro pasHoBecusd. [Tpunuun Jle [latens

1.10

3.]'I€KTpO.]'II/ITI/I‘{eCKa$I JAUcCconraluys. CubHEBIC B c1a0bIe OJICKTPOJIUTBI. CpCZ[I/I BOJIHBIX PaCTBOPOB
BCIICCTB: KUCJIasl, HeﬁT‘paﬂbHaﬂ, 1eno4Has. Peakiiyy HOHHOTO oOMeHa

1.11

OKHCIUTETHHO-BOCCTAHOBUTEIIBHBIE COCTOSHHS

HeopraHquCKaﬂ XHUMU




Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

2.1

Hemeramner. Ilonmoxenne wnemeramnoB B Ilepumomnueckoit cucreme mo anmementam J[.H.
MenneneeBa W OCOOCHHOCTH TBEPAOCTH aroMoB. u3MUeckne CBOWCTBA HEMETAJIOB.
AJnoTpornus HeMeTauIoB (Ha OCHOBE KHCIOpoJia, cephl, (hocdopa u kucioposa)

2.2

XuMHUYECKHE CBOMCTBA OCHOBHBIX HEMETAILIOB (IaJOreHOB, Cephl, a30Ta, Gocdopa, yriepoaa u
KPEMHUsI) M MX COEAMHEHUH (OKCHAOB, KHUCIOPOACOJACPXKAIIUX KHUCIOT, BOJOPOAHBIX
coeauHeHui). IlpuMeHeHne TBepIbIX HEMETAJUIOB U UX COCJUHEHUH.

2.3

Mertannsl. Ilonoxxenue marepuanos B Ilepuoauueckoii cucreme anementoB .M. Menneneesa.
OCOOEHHOCTH COXpaHEHMs 3JEKTPOHHOIO0 000J0YKa aToMoB MeTamuioB. OOmue ¢usndeckue
cBoicTBa MeTaiIoB. CIUIaBbl METAIIIOB. DIIEKTPOXUMUYECKUHN PSIJT HATIPSDKEHHBIX METAJUIOB

2.4

XuMU4ecKkre CBOMCTBA Keleza (HATpUM, Kaluil, KalblUi, MarHWii, aTIOMUHUHN, LIMHK, XpOM,
METaJIbl, Melb) M WX coeamHeHus. OOmmue crnocoObl MOMy4YeHUs MeTauioB. IIpuMeHeHue
METAJJIOB B OBITY H MEXaHWYECKOe 000PyIOBaHUE

2.5

I'enernueckas cBs3b HEOPraHN4YCCKHX BCIICCTB, OTHOCAIIAACA K PAa3JIMYHBIM Ki1acCaM

XUMHSA U )KU3HDb

3.1

Ponb XxuMuu B 0OeCTiedeHUH SHEPTeTHIECCKON M NHIIEBOW O€30TTaCHOCTH, Pa3BUTHS MEIUIIMHEIL.
IIpennoxxenre 0 HAyIHBIX METOJaX IMO3HAHUS BEUIECTB M SKOJIOTHIECKON YCTOWIMBOCTH

3.2

[IpencraBnenus 00 00MKX HAYYHBIX MPHUHITUIIAX TOXYYCHHUS IPOMBIIUICHHBIX ITPOMBIIIICHHBIX
BellecTB. YeloBeK B MHpE BeLIECTBA M MaTepUalbl: Ba)KHbIE CTPOUTENbHbIE MaTepHuabl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMuKa, MaTepuajbl IJs 3JIEKTPOHHKH,
HaHOMaTepuabl, OpraHu4yecKue
Y MUHEpaJIbHBIC YOOPEHUSI.

3.3

XuMus U 3I0pOBbE 4YENIOBEKa: MpaBWila NPUMEHEHHs JIEKapCTBEHHBIX MpPENaparoB, MpaBHia
0€30IacHOTO MCITOIh30BaHMSI IPENapaToB OBITOBON XUMHH B TIOBCEIHEBHON JKU3HU

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1) Tabpuensua O.C. Xumus 10 kiaacc 6a3oBbiil ypoeHb M. [Ipoda 2019
2) I'adbpuensu O.C. Xumus, 11 kinacc 6a30BbIit ypoBenb M. Jlpoda 2019

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

AcadneB C.B. Ypoku xumuu ¢ npuMeHeHneM MHGOPMAIIMOHHBIX TEXHOJIOTHI M.
['no6yc 2019

[Iporpamma npunsTa pemenreM Ilegarornueckoro coseta Kagerckoro noxxapHo-
criacatesibHOro Kopmyca, mpotokoi ot 11.06.2025 Ne6




