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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE CpEOHEro oO0mmero ooOpa3oBaHuUs
pa3zpaborana Ha ocHoBe DenepambHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit denepanumn», TpeOOBaHUI K pe3yibTaTaM OCBOCHUS
denepanbHOl 00pa3oBaTEeNIbHOM MPOTrpaMMBbl CpelHero oOIero oOpa3oBaHUs
(®OIT  COO), mpencraBneHHbIXx B DenepadbHOM  TOCYAapPCTBEHHOM
obpazoBatenbHoM cragaapre COO, c¢ yuérom KoHneniuu mnpenoiaBaHus
y4eOHOro mpenmera «XuMus» B 00pazoBaTeNbHbIX opraHu3anusx Poccuiickoi
denepauuy, peadu3yOLIMX OCHOBHbIE 00pa3OBaTENbHBIE MPOrpaMMbl, U
OCHOBHBIX TOJIO)KEHH «CTparerum pa3BUTHS BocnuTaHus B Poccuiickoi
Oeneparuu Ha niepuoa 10 2025 roma» (Pacmopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO0IOB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K ONPEIAECICHHIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsI O0YUAIOIIUXCSl CPEICTBAMU
yueOHoro npeamera «Xumus» aisi 10—11 knaccoB Ha 6a30BOM YpOBHE COCTAaBUIIN
koHnentyanbHble nojioxkeHus PI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICIIEH,
COJIepKaHUsl, pPe3yJbTaTOB OOyueHUs] M TpeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOe oOpasoBaHue, MOJIy4aeMoe BBIITY CKHUKAMHU
o01reo0pa3oBaTeIbHON OpraHU3allid, SBJISETCS HEOThEMJIEMOM YacThl0 HX
oOpa3oBaHHOCTH. OHO CIYXKUT 3aBEpIIAONIMM JSTalOM pealu3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEW, MNPUCYIIMX
LEJIOCTHOM CHCTEME XHMHUYECKOTO 00pa3oBaHus. OTH LEHHOCTU KacarTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHKS MUPOBO33PEHUS U OOIIEH KYJIbTYPbhl
YelloBeKa, a TakKKe OKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
30pOBbI0 U TOpHUpPOAHOW cpene. Peammsyerca xumuueckoe oOpa3oBaHUE
oOyyJaromuxcs Ha ypoBHE cpeaHero ooOiero o0pa3oBaHUs CpeICTBAMU YUeOHOTO
npeaMera «XUMHS», COJEpkKAaHUE U IOCTPOEHUE KOTOPOro ONPENENICHbl B
mporpaMme 1O XUMHU C y4E€TOM CHenu(UKd HAyKd XUMUHU, €€ 3HA4YCHUS B
MO3HAHWW TIPUPOJBI U B MATEPUATLHOM >KM3HU OOIIECTBa, a TakKkKe C Y4ETOM
oOlmMX wened M MPUHLHUIIOB, XapPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oo1iero oopasoanus B Poccutickoit deneparum.

XuUMHsI KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MTPAeT O0COOYI0 poJib B
COBPEMEHHOW ITUBUIIU3AINK, B CO3JaHUM HOBOW 0a3bl MaTepUANbHOU KYJIbTYPHI.
OnHa BHOCUT CBOM BKJIaj B (OpMUPOBAHUE PAITMOHATHHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJCTaBICHUS 00 OKPY’KaIOIeM MHUpPE KaK O €IUHCTBE
MPUPOJIBI U YeJIOBEKa, KOTOpoe (HOpMHUPYETCSs B XUMHUH HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOIIEr0 MHUPA, OCO3HAHUSI B3aMMOCBSA3U MEKITY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMU M BO3MOXXHBIMU 00JIACTSMU TPUMEHEHUS.



TecHO B3aMMOJEHCTBYSI C IPYTHMMH €CTECTBEHHBIMM HayKaMH, XMMUsS CTalla
HEOTHEMJIEMOI 4acThI0O MUPOBOW KYJIbTYPhI, HEOOXOJUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJa W >KM3HM KaxJoro ujeHa obOuniectBa. CoBpeMEHHass XMMHS KaK HayKa
CO3UATENIbHAsI, KaK HayKa BBICOKMX TEXHOJOTMH HaIlpaBli€eHA Ha pEIICHUE
r100agbHBIX MPOOJEM YCTOMYMBOIO pa3BUTUS 4YEJIOBEUYECTBA — CBIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTMYECKON 0€30IMaCHOCTH U OXPAHbI 3I0POBbS.

B cootBercTBUM ¢ OOmMMH LEISIMH M TPUHIUIAMH CPETHET0 OOIIero
oOpa3oBaHus cojepkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIN YPOBEHb
U3Yy4EHHUs1) OPUEHTHUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO TOJATOTOBKY
oOyuaromuxcs, HEOoOXOOUMYI MM Uil  BBIPAaOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIECIIHOIO BKJIIOYEHUS B JKHW3Hb COLMYMA, IPOJOJIKEHUS
o0pa3oBaHus B pa3IMYHBIX O0JACTIX, HE CBA3aHHBIX HEIIOCPEICTBEHHO C XUMHEH.

CocrapngomuMu  npeamMera  «XUMHsD) — SBISIOTCS  0a30Bble  Kypehl —
«Oprannyeckass xumus» M «OOIIas W HEOpraHWyeckas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SBJSIOTCS OCHOBBI 0a30BOM HAayKH: CHUCTEMA
3HAHUU M0 HEOPTaHMYECKON XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIed XUMUH) U
opraHnyeckor xumuu. @OpMHUPOBAHME NAHHOW CUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00OeCneurBaeT BO3MOXHOCTh PACCMOTPEHHST BCETO MHOroooOpasus
BEII[ECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB ¥ TEOPUN XUMHUH.

CrpykTypa coaepxaHusi KypcoB — «Opranunyeckas xumus» U «OOmas u
HEOpraHuveckas XUMHsS» CHOPMUPOBAHA B NPOrpaMMe IO XHMMHUHU Ha OCHOBE
CUCTEMHOTO TOJXOAa K M3y4yeHHI0 Y4yeOHOro wmatepuaia U 0OyCIIOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpenerEHHbIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XUMHM BEIECTBA
pacCMaTpUBAIOTCSI HAa YPOBHE KIIACCHYECKOM TEOPUM CTPOCHHUS OPTraHHYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPEOXMMHMYECKUX M  IJIEKTPOHHBIX
OpelacTaBlIeHUd o cTpoeHuu BemiecTB. CBeneHuss o0 HU3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJIOB /10 CJIIOKHBIX OMOJIOTHYECKU
aKTHBHBIX COEAUHEHUWH. B Kypce OpPraHM4ecKOM XHMHM IOJIY4YarOT pa3BUTHE
c(hOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl MEpBOHAYAIbHBIC
MPEICTABIICHUS O XUMUYECKON CBSI3H, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUS, O XMMUYECKON PEaKLUU.

[Ton HOBBIM yrioM 3peHHs B TMpeaMere «XuMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCs UW3YYEHHBIH Ha YPOBHE OCHOBHOrO 00IIEero o0Opa3oBaHUs
TEOPETUYECKH Marepuan M (PAKTOJIOrMYECKHE CBEACHHS O BELIECTBAX H
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHS» OOYyYaroIUMCs TPEIOCTAaBIIETCS BO3MOXHOCTh OCO3HAaTh 3HAUEHUE
HEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKHX M METOJOJOTHYECKUX IMO3UIH,



riy0Xe TOHSATh HCTOPUYECKOEe U3MEHeHUEe (yHKUMH 53TOro 3akoHa — OT
o0oOm1aromiel 10 00BSICHSIONIEH U MTPOTHOZUPYIOIIEH.

Envnas cucrema 3HaHMM O BaXXHEHIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHHU, a TAKKE O XUMHUYECKUX PEaKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TpOTEeKaHus JomojHsieTcss B Kypcax 10 m 11 kmaccos
AJIIEMEHTAMH COZAEPKaHWs, WUMEIIIUMH KyJIbTYpOJOIrHYECKUH M TMPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MHOHMMAHHWIO B3aMMOCBSI3M XUMHUHU C
JIPYTUMHU HayKaMH, PacKpbIBAIOT €€ pojb B IO3HABATEIbHOM M MPAKTUYECKOU
NeSATEIbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUHU U MPAKTUUECKUX MPHUIOKEHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOiemax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKHM OCMBICIMBATh MH(OpMALUIO U
OpUMEHSATh €€ NJisi TIOTNOJHEHUS 3HAaHUM, PEIICHUS WHTEJUIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX UCCIIEI0OBATENbCKUX 3a/lad. B 1eom coxepxanue yueOHOro
npeaMera  «XuUMHUS»  JIaHHOTO  ypOBHS  H3Y4Y€HUs  OPUEHTHPOBAHO  Ha
(dopmHpoBaHrEe y O0Yy4YarOIIMXCSd MHUPOBO33PEHUYECKON OCHOBBI Ui NMOHUMAaHUS
¢unocopckux HAEH, TaKUX KakK: MaTEepUAIbHOE €IUHCTBO HEOPTaHWYECKOTO W
OpPraHUYECKOr0 MHUpPA, OOYCIOBIEHHOCTh CBOMCTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IIPUPOAHBIX SBICHUNM NYTEM OKCIEPUMEHTA U
pEelIeHUs] MPOTUBOPEYMM MEXAY HOBBIMU (aKTaMH M TEOPETUYECKHUMHU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJIOTHYECKUX MpoOieM, a
Takke MpoOJeM cOepeeHUs] SIHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B miaHe pemeHus 3agad4  BOCIHTAHHSA, PAa3BUTHS M COLMAIU3ALNH
oOy4JaromMxcsd MNPUHATBIE MPOrPaMMON MO XUMHHM MOAXOAbl K ONPEIEICHUIO
COJIEp)KaHUSI M TOCTPOEHUs TMpeIMeTa NpeaycMaTpuBaroT (HOPMHUPOBAHUE
YHHUBEpPCAJIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOIIUMX 0a30BO€ 3HAYEHUE IS
pa3IMYHBIX BHJIOB JESTENBHOCTU: pEHIeHUs MpoOjeM, IOUCKa, aHaiu3a M|
00paboTk MHPOPMALIMH, HEOOXOUMBIX ISl TPUOOPETEHUS OMbITA MPAKTHYECKON
U HCCIEA0BATENIbCKON JESITeNIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUU.

B mnpaktuke mnpenomaBaHus XMMUM KaKk Ha YpOBHE OCHOBHOTO OOLIETO
oOpa3oBaHus, TaK U HAa YPOBHE CpeHEr0 00IIero 00pa3oBaHusl, MPU OMPEACTICHUN
COJIEp)KaTeNIbHOM XapaKTepUCTUKHU LeJel H3ydeHUs MpeAMeTa HarpaBlIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJULIMUOHHO TNMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUs TAaKOW MOAXOJ K ONPEACICHUIO eI U3Y4YCHUS
IpeIMETa ABJISIETCS BIIOJHE OMPABIaHHbIM.



CornacHO JaHHOM TOYKE 3pPEHHUs TJIABHBIMHU LEJIAMHU HU3YUYCHHs TpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsITOTCA:

e (opmMupoBaHMEe CHUCTEMBl XUMHUYECKHMX 3HAHUM KaKk  BaKHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JeKaT KJIIYeBble MOHATHUS, (PyHAaMEHTaJIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHME U TMOHUMAHUE CYIIHOCTH JIOCTYMHBIX
0000111eH1IT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHUE C HUCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHUpOBaHME U PA3BUTHUE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XHUMHUYECKHUX pEaKkiuil, HEOOXOAMMBIX sl NPUOOPETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB M XHUMHUUYECKHX SIBJICHUH,
UMEIOIIHUX MECTO B MPUPO/JIE, B TPAKTUYECKOMN U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUI U CIIOCOOOB JESATEIBHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHMEM XHUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJCHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMU.

Hapsiny ¢ aTumMm, conmep:kaTelibHasi XapakTepUCTHKa LeJel U 3a7a4 U3ydeHus
npeaMeTa B IporpaMMe Mo XMMUK YTOYHEHa U CKOPPEKTHUPOBaHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMHU B CHUCTEME cpeAHero obmiero oopazoBanus. CeroaHs B
NpErnoJaBaHUM  XUMHUM B OOJbIIEH  CTEEeHW OTHAETCs  MPEANOYTCHHE
IPAKTUYECKON KOMIIOHEHTE COJepKaHUs OOy4YeHMs, OpPHUEHTHPOBAHHOM Ha
MOJIFOTOBKY BBIITYCKHUKA 00I1€00pa30BaTeIbHON OpraHU3alliy, BIIAJCIOIIETO HE
HA0OpOM 3HaHUMW, a (PYHKIMOHAILHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHHSIMH aKTUBHOTO TOJyYeHHUsl 3HAHWA M MPUMEHEHHUs MX B PeajbHOU JKU3HH
JUIS PEIIeHUs TPAKTHYECKUX 3a/1a4.

B cBsa3u ¢ 3TUM mnpu u3ydyeHHH mpenMera «XHUMHS» JAOMUHUpYIOLIEe
3Ha4YeHHE NMPUOOPETAIOT TaKUE 1IeJIN U 33/1a4H, KaK:

amanTanusl 00yJaromuxcs K yCIOBUSIM JUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHE  HMHTEIUIEKTYaJdbHO  PAa3BUTOM  JMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSTEIHPHOMY MPUHATHIO TPAMOTHBIX
pellieHni B KOHKPETHBIX )KM3HEHHBIX CUTYAllUsAX, CBSI3aHHBIX C BELIECTBAMHU U UX
IPUMEHEHHUEM;

dopMupoBaHne y OOyYarOMMXCS  KJIIOUEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETCHIINI), WMEIONINX YyHHUBEPCATbHOE 3HAYCHHE [JIs PAa3IUYHBIX BHUIOB
NeATEILHOCTH: PEIIeHUs] TPo0sIeM, MOUCKa, aHalr3a U 00paboTku uHbOpMAIIH,
HEOOXOIMMBIX JJIi MPUOOPETEHUs ONbITa JEATENIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B I[IO3HAHUM XHUMHHU, a TaKkKe JUId OLEHKM C TO3ULUN
IKOJIOTUYECKOW OE30MacHOCTH XapaKTepa BIHMSHHUS BEHIECTB W XUMHUYECKHX
MIPOLIECCOB HA OPTraHU3M YEJIOBEKa U MPUPOJIHYIO CPEAY;



pa3BUTHE MO3HABATENIbHBIX HMHTEPECOB, MHTEIUIEKTYyaJIbHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00yJaromMXCsl: CIOCOOHOCTH CaMOCTOSITENILHO MMPUOOPETATh HOBBIE
3HAHUS 110 XUMHUU B COOTBETCTBHH C >KU3HEHHBIMH MOTPEOHOCTSIMHM, UCIIOJIb30BATh
COBpPEMEHHbIC MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl TTIOMCKAa M aHaiu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OpPMAIIUU XUMHUECKOTO COJEPIKaHMUS;

dbopMupoBaHUE U pa3BUTHE Y O0YUYAIOUINXCS ACCOLIMATUBHOTO U JIOTUYECKOTO
MBIIIICHHUS, HA0TF01aTeTLHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPHIE 0COOCHHO
HEOOXOIUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEIACHUU XHUMHUUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOydamommxcsd yOeXKIEHHOCTM B T'YMaHMCTHYECKOU
HANpPaBIEHHOCTH XUMHUH, €€ BaXXHOW POJIM B PEIICHUU TJIOOATBHBIX MPOOIEM
paIMOHATBHOTO MPHUPOIOTIOIB30BAHMS, TIOMOTHEHUS YPHEPTETUUECKUX PECYpPCOB H
COXpaHEHHUs] MPUPOJHOIO PABHOBECHSA, OCO3HAHHUS HEOOXOJUMOCTH OEpeKHOIro
OTHONIIEHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKe NPUOOpPETEHHUs OIbITa
UCTIONb30BAaHUS TOJyYEHHBIX 3HAHWWA ISl TPHUHATHA TPAMOTHBIX pEIICHUH B
CUTYaIUsIX, CBA3AHHBIX C XHMHUECKUMU SIBJICHHUSIMH.

B yueOnoMm mmaHe cpemHero oOmero oOpa3oBaHUA MpPEeIMET «XHUMHUD»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MPEAMETHON oOnactu «EcTecTBEeHHO-HAYyYHbIE
IPEIMETHD».

OO11ee yncao 4acoB, OTBEAEHHBIX ISl M3yUEHHs] XMMHUH, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopa3zoBanusi, coctapiser 67 dacos: B 10 kiacce — 34 yaca (1
gac B Hezenro), B 11 kmacce — 33 yaca (1 gac B Heenio).



COAEPXXAHME OBYYEHUA
10 KIIACC
OPTTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKO XUMHUH

[IpeamMer opraHuueckoil XUMHUU: €€ BOBHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB U MarepuanaoB. Teopusi CTPOCHHS OpPraHUYECKUX
coenuHeHui A. M. bytiiepoBa, e€ ocHOBHBIC MOJI0KeHUS. CTPYKTYpHBIE (hOPMYJIBI
OopraHuyeckux BemiecTB. [omosiorus, u3oMepus. XHUMHYECKas CBs3b B
OpPraHUYECKUX COCIMHEHUSX — OJITUHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenue o kinaccuukalu opraHudyeckux BemiecTB. Homenkiarypa
OpraHWYeCKUX COCJAMHEHUN (cucTeMaTHdeckas) W TPUBHAJIbBHBIC Ha3BaHUs
BOKHEUIIIMX MPEICTABUTENICH KJIACCOB OPTaHUUECKUX BEIIECTB.

ODKCHEPUMEHTAIbHBIC METOJIbl M3YUYCHMS BEIIECTB M WX IMPEeBpalleHUM:
O3HAKOMJICHHE ¢ oOpasllaMyd OpPraHMYECKHX BEIIECTB U MaTephalaMd Ha HX
OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJCHUE U
OMHCaHNe JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIEHUIO OPTaHMYECKUX BEIIECTB
IIpU HarpeBaHuH (TJIaBJIeHUE, OOYTJIMBAHKUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psia. MeTraH u 3TaH —
MPOCTEHIINE TPEACTABUTEIN aJKaHOB: (PU3MYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuu 3aMelieHrus W TOpPEHHUs), HaxXOXKJICHHWE B IMPHUPOJE, IOIYyUYCHHE U
MIpYMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN Psifl. DTUICH U MPOIUJIEH —
MPOCTEHIINE TPEACTABUTEIN aJIKEHOB: (PU3MYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TAJIOTEHUPOBAHUSA, THUApATAllMH, OKHUCICHUS |
MOJIMMEPU3ALINH ), TTOJTYUCHUE U IPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 um MerunOyrtamueH-1,3: cTpoeHue, BaKHEWITHE
XUMHUYECKUE CBOMCTBA (peakius mosumepusanuu). [loydyeHne CMHTETHYECKOTO
KayudyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUM Psi. AllETHIICH
— TPOCTCHINMKA TIPEJACTABUTENIb AJKHHOB: COCTaB, CTpOeHHE, (PU3HUYCCKHE U
XUMHUYECKUE CBOMCTBA (peakiMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THApPATAIUH,
TOpEHHUsl ), MOJYyUYEHUE U TPUMEHEHHE.

Apensbl. bensoin: cocraB, crpoeHue, (HU3NUECKHE M XUMUYECKHE CBOMCTBA
(peakuuy TaJIOr€eHUPOBAHUS U HUTPOBAHMS), MTOIYUYECHHE W MpUMEHeHue. 10.1yon:
cocmas, cmpoeHue,  uaudeckue U  XuUMuveckue  ceolicmea  (peaxkyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUS), NOJyYeHue u npumenerue. TOKCUYHOCTD



apeHoB. ['eHeTnueckas CBA3b MEXIYy YIJIEBOJIOPOAAMHU, MPUHAJICKAIIUMUA K
pa3IMYHBIM KJIacCaM.

[IpuponHble HWCTOYHHMKM YIJIEBOAOPOAOB. lIpupomHbBI ra3 u MOIyTHBIE
HedTsaubie ra3el. HedTh u €€ mpoucxoxnaenune. CrocoObl mepepaboTku HeTH:
MEPEeroHKa, KPEeKUHT (TEPMHUYECKUHM, KaTaauTH4ecKui), muponus. I[IpoaykTsi
nepepaboTku He(TH, UX TPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITy. KaMeHHBbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOAbl HM3YyYEeHHsS] BEUIECTB M MX TPEBpAICHUN:
O3HAaKOMJIEHHME C oOpasllamMu IUlacTMacC, KaydyyKOB M PE3UHBI, KOJUIEKIUU
«Heptp» u  «VYrodap», MOAECIMPOBAHUE  MOJEKYJ  YIJIEBOJOPOAOB U
raJlOTeHONPOU3BOIHBIX, TPOBEJCHIE MPAKTHYECKON PaOOThHI: MOJy4YCHHUE STHUIICHA

Y U3YUYEHHE €TO CBOMCTB.

Pacuérnrlie 3agaun.

Beluucnenuss mo ypaBHEHHMIO XHWMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKLMH MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BEIECTB WU NPOAYKTOB PEAKIIIH).

Kuciiopoaconep:kamue opraHu4eckKue coeAHHEHU

[IpenenbHble OOHOATOMHBIE CHUPTHI. MeETaHON U 3TAHON: CTPOCHHE,
buznueckue U XMMHYECKHME CBOWCTBA (PEaKIMU C AaKTUBHBIMH METaJIaMH,
raJior€HOBOJOPOAaMH, TOPEHHUE), NpPHUMEHEHHE. BoJopoaHble CBA3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeMCTBUE METAaHOIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKa.

MHoOroaToMHble  COUPTHL. DTWICHIJIMKOIb W  TJHILEPUH: CTPOCHHUE,
bu3nueckue W XUMHUYECKHME CBOWCTBA (B3aMMOJCHCTBHE CO IICIIOYHBIMU
MeTaJllaMH, KaueCTBEHHAs pPEeakIusi Ha MHOTOaTOMHbIE CHUpPTHI). JlelicTBHe Ha
OopraHu3M yesnoBeka. [[puMeHeHne riuiepruHa u STUICHTITUKOIIS.

deHos: CTPOCHHE MOJEKYJIbl, (PU3MUYECKHUE UM XUMHUYECKHE CBOMWCTBA.
Toxcuunocth (penona. [Ipumenenue denomna.

Anpneruibl U Kemowuwvl. DopMmanpieruj, aueTAlbJIETU]: CTPOCHHUE,
($u3MUEeCKMe U XMMHUYECKHE CBOMCTBA (pEaKklMH OKWCJIEHHS U BOCCTAaHOBJICHUS,
KaueCTBEHHbIE PEAKIUH), IOJYyUYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TMpeAeNibHbIE KapOOHOBbIE KHUCIOTHl. MypaBbuHas U
YKCYCHasl KHCIIOTBI: CTpOCHUE, (PU3NYECKUE M XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue i Kiiacca KUCIOT, peakIus dTepu(uKaium), MoJIyIeHHe U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEJCTABUTEIM BBICHIMX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE IEHCTBUE.

Cnoxnble >(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [wmuponus
cinoxHbIX 3hupoB. Kupsl. ['uaponus xxupos. [Ipumenenue xupos. buonornyeckas
POJIb JKUPOB.



VYrneBoabl:  cocTaB, KilacCH(HUKAnUs  yriieBoAOB  (MOHO-, IHU- W
nonucaxapuabl). ['moko3a — mpocTeimmii MOHOCaxapua: 0COOCHHOCTH CTPOCHHUS
MOJIEKYJbI, (U3NYECKHEe M XHUMHUYECKHE CBOWMCTBAa (B3aMMOJCHCTBHE C
rugpokcuaom meau(ll), okuciaeHne aMMHadHbBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXKIACHUE B MPUPOJE, NPUMEHEHHE,
ounonorunyeckas poisib. @otocruHTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u memironosa kak mpupojHeie noaumepbl. CTpoeHne kpaxmana u
Heunono3bl.  du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KaueCTBEHHAsI PEAKIIMs C HOIOM).

DKCHEpUMEHTAIbHBIE METOAbl HM3YyYEeHMsS] BEUIECTB M MX THPEBpPAILLCHUN:
npoBeJicHHe, HAOMIOJCHHE W OMHCAHHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIHPTOB, KaUYE€CTBEHHBIC PEAKIMM OJHOATOMHBIX CIUPTOB (OKHCIEHUE 3TaHOJa
okcugmoMm wmeau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJCHCTBHE TIIMIIEPUHA C
ruapokcuom Menu(ll)), anpaerunos (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapoxkcuaom wmeau(ll), B3aumoneicTBUEe Kpaxmayia C HOJIOM),
IPOBEJICHHE MPAKTUIECKON PabOTHI: CBOMCTBA PACTBOPA YKCYCHON KHUCIIOTHI.

Pacuérnbie 3anaum.

Beluucnenuss mo ypaBHEHHMIO XWMHUYECKOM peakiuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa pEaklUd 10 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB MM MPOTYKTOB PEAKIIUN).

A3oTcoeprkaliie OpraHi4ecKie CoeIMHEHUSI.

AMUHOKHUCIIOTBHI Kak aM(pOTepHble OpraHudeckue coequHeHus. Puzndyeckue
U XMMHUYECKHE CBOICTBAa aMMHOKHUCIOT (Ha mpuMepe IMIKHA). buomormyeckoe
3HaYeHHe aMUHOKUCIOT. [lenTuapl.

benku kak NpUpPOAHBIE BBHICOKOMOJIEKYJSIpHBIE coequHeHus. [lepBuuHas,
BTOpPHYHAsg M TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB:
THIPOJIN3, IEHATYpallnsl, KAUeCTBEHHBIC PEAKIIMU Ha OCIIKH.

OKCHepUMEHTAIbHbIE METOAbl H3Y4YEHMs BEIIECTB M HX MPEBPALICHUI:
HaOJI0/ICHNE W OMMCaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JeHATypalus OCIKOB IpU
HarpeBaHUM, IBETHHIC PEaKIUU OEITKOB.

BbicokoMoJIeKyIsIpHbIE COeTNHEHUSI

OCHOBHbIE TOHSTHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEIHSS MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCAMHEHHNA —
MOJIUMEPU3AIHS U TIOTUKOHICHCAITHSI.

OKCIIEpUMEHTAJIbHBIE METO/bl HM3YYEHHs BEIIECTB WU HX MPEBPALICHUIA:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3U.



Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKON XHMUU B
10 kmacce OCyIIECTBISIETCA 4YEpe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX MOHSATHUHI, TaK U TOHSITUMU, SBISIIOIIUXCA CUCTEMHBIMU JIJII OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO611Me eCTECTBEHHO-HAYYHbIE TIOHTHS: SIBJIICHUE, HAYYHBIN (aKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CHHTE3, KiIacCUuUKaIus, IePHOTUIHOCTD, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJICIIUPOBAHHUE.

®duszuka: Marepus, OSHEPrusi, Macca, aTroM, DJIEKTPOH, MOJIeKYJa,
DHEPreTUYECKUM ypOBEHBb, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE
BeIlleCTBA, (PU3UUYECKHUE BETUIMHBI U €IMHUIIBI X U3MEPEHUS.

buonorusi: kierka, opraHusMm, Ouocdepa, oOMEH BEUIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTUYECKH aKTUBHbIC BellecTBa (O€IKH, YTIEBOJbI, >KUPHI,
(dhepMeHTHI).

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILIMBO,
peCypCHhl.

TexHoJIOTUSl: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHMUS,
MOIOIIIME CPENICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKUE MperapaThl, MaTepraibl U3
HMCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBILIAA N HEOPTAHUYECKASA XUMUSA

Teopernvyeckne 0CHOBbI XUMHUH

Xumuyeckuii 3ieMeHT. AToMm. Sapo aroma, HU30TOMNBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHU, MOIypOBHH. ATOMHBIC opOuTtanu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacHpeAesiCHUs] JIEKTPOHOB IO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PUTYpALIHs aTOMOB.

[lepronnuecknit 3akoH U llepuoguueckas cucteMa XUMHAYECKUX JIEMEHTOB
. Y. MenneneeBa. CBsi3b MEepUOANYECKOTO 3aKoHa U llepronnueckoil cUCTEMBI
xuMudeckux aneMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHHMS CBONCTB XHUMHYECKUX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX W CJOXKHBIX BEIHIECTB MO TPyMNIaM U MEpPHOJIaM.
3HaYeHue NEePUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHUUYECKas CBS3b. BHIBI XUMHUYECKOW CBSI3U
(KOBaJIGHTHAsl HEMOJIIPHAs W TMOJIsIpHAas, WOHHAs, MeTauinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHONW XMMHUYECKOW CBsi3M (OOMEHHBIH U JIOHOPHO-
akienTopHelil). Bopopoanass cBsi3b. BaneHTHOCTh. DIEKTPOOTPHUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJIDHOTO W HEMOJIGKYJISIPHOTO ~ CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIbl KPUCTALTMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTALINYECKOU PEIIETKHU.

[ToHsiTue O OUCHEPCHBIX cucTeMax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10715 BEIlIECTBA B paCTBOPE.

Knaccudukarus HEOpPraHUYECKUX COCIMHEHU . Homenxknatypa
HEOPraHWUYECKUX BEHIECTB. ['eHeTndeckass CBS3b HEOPraHWYECKHX BEIIECTB,
MPUHAJICKAIUX K pa3IMYHbIM KJIaccam.

Xumudeckas — peaknus.  Knaccudukanuss  XMMHYECKHMX — peaklvil B
HEOPraHUYECKOW U OPraHMYECKONW XUMHHM. 3aKOH COXPaHEHHMS MAacChl BEIIECTB,
3aKOH COXPaHECHUS U MPEBPAILCHUS SHEPTUU MPU XUMUUYECKUX PEAKIUSIX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iHuHbIX (akTopoB. OOpaTumMbie
peakuuu. XHUMHYECKOe paBHOBecue. DakTOphl, BIMSAIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTpoiuThueckas aucconuanus. CuiibHbIE U ciiadble 2eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIAsl, HEUTpaJIbHAs, HIEIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEBHBIE PEAKIINH.

ODKCHEPUMEHTAIbHBIC METOJIbl M3YUCHMS BEIIECTB M WX MPEeBpalleHUM:
neMoHcTpanus Taonui «Ilepuoaudeckas cucrema XuMudeckux annemeHToB JI. U.
MeHnneneeBay, U3ydeHUE MOJENEH KPUCTAUIMUECKUX PEIIETOK, HAOIIOJECHUE U
OMHUCaHWE IEMOHCTPAIIMOHHBIX U JAOOPATOPHBIX OIMBITOB (Pa3jI0KEHHUE MEPOKCHIA
BOJIOPOJia B MPUCYTCTBUM KaTaJIM3aTOPa, ONPEAEIIEHUE CPEABI PACTBOPOB BEILIECTB
C TOMONIbI0 YHHMBEPCAJIBHOTO WHAMKATOPA, PEaKIMd HOHHOTO OOMEHa),
MIPOBEJICHNE TIPAKTUYECKON paboThl « BiusHue pa3audyHbIX (GakKTOPOB HA CKOPOCTH
XAMHUYECKOU peakium.

Pacuérnblie 3anaumn.

Pacuétei 10 ypaBHEHMAM XHMHUYECKMX PpPEaKUWi, B TOM YHCJIE
TEPMOXUMHUYECKUE PACUETBI, PACUETHl C MCIIOJIB30BAHUEM MOHATHUS «MacCCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass XuMus

Hemeramnel. Ilomoxenue HemeraimioB B Ilepuonnyeckon  cucreme
xumuueckux dnaeMeHtoB JI. M. MeHueneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nyecKkue CBONCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha MpUMEpe
KHCJIOpOo/a, cephbl, hocdopa u yriaeposa).

XUMUYECKHE CBOWCTBA BaKHEHIIUX HEMETAJUIOB (TaJIOr€HOB, CEphI, a30Ta,
dbochopa, yriepoga WU KpeMHHS) M HUX  COCIMHEHHMH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIINX KUCITIOT, BOJIOPOIHBIX COCTMHEHUN ).

[IpumeHeHne BaXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.



Metamnsl. [lonoxenune meramnoB B [lepuoandeckoil cucteMe XMMHUYECKHX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHSI 3JIEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O0mme (usudeckre cBoiicTBa MeTauioB. CIlaBbl METAIJIOB.
DIIEKTPOXUMHYECKUN PSJT HAMIPSYKEHUN METAJIOB.

XWMHUYECKHE CBOWCTBA BaXXKHEHIIUX METAJJIOB (HATPUM, Kajdui, KaJbIUH,
MarHui, aTfOMUHUN, IUHK, XPOM, KEJI€30, MEJb) U UX COCITUHEHUI.

OOmue cnocoObl Mody4YeHUs: MeTayuioB. [IpruMeHeHne MeTannoB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIBHBIE METOAbl H3YUYCHHSI BEIIECTB M WX IPEBPALICHUI:
U3y4YeHUE KOJUIeKIMH «MeTamisl U CIjiaBb», 00pa3lloB HEMETAJUIOB, PEIEHUE
AKCIEPUMEHTATBHBIX 3a/1ad, HAOJIIOJICHUE U ONHUCAHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aUMOJICUCTBHE THAPOKCHAA AIIOMUHUS C PACTBOPAMHU
KHUCJIOT U IEJI0YEH, KAUECTBEHHbBIEC PEAKIIMU HA KATHOHBI METAIIJIOB).

Pacuérnrlie 3agaun.

Pacuétsl mMacchl BelecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WU O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIECTB,
pacu€rbl Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIMH, ECIIH OJHO
13 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xuMuu B 0OecCrieueHUM KOJIOTUYECKOW, SHEPreTUYECKOM M MUIIEBOU
0€30MacHOCTU, Pa3BUTUU MEAUIMHBI. [IoHSATHE O Hay4yHBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIIUI.

[IpencraBienuss 00 OOMMX HAYYHBIX NPHUHIMIAX TPOMBIITUIEHHOTO
MOJTYUYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeKk B MHUPE BEHIECTB W MaTEpUaJIOB: BaKHEHIIME CTPOUTEIIbHbBIC
MaTepualbl, KOHCTPYKIMOHHbIE MaTepualbl, Kpackh, CTEKJIO, KepamukKa,
MaTepualbl sl 3JIEKTPOHUKH, HAHOMATEpHaJlbl, OPraHUYECKUE U MHUHEPaJbHBIC
yaoOpeHus.

XuMusi U 3I0pOBbE UEJIOBEKA: MpaBuia HCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOI0 MCIOJIb30BaHUS IMPErapaToB OBITOBON XUMUU
B OBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzammsi  MeEXNpeaMETHBIX  CBA3CH MpU  W3YYEHUH  OOmer u
HEOpPraHW4eCcKorW XuMuU B 11 Kiacce OCyIIEeCTBISETCS Yepe3 UCIOJIb30BAaHUE KAK
OOIIMX ECTECTBEHHO-HAYUYHBIX TOHSTHH, TaK W TOHSTHH, SBISIOMIMXCS
CUCTEMHBIMHU JIJI1 OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIC TOHSTHS: HAYYHBIM (haKT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIaccu(ukaius, MNEePUOJUIHOCTb, HaAOIIOACHHE,
AKCIIEPUMEHT, MOJCTTMPOBAHUE, U3MEPEHHUE, SIBIICHUE.



du3znKa: MaTepusi, FHEPTUsi, Macca, aToM, dJICKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUUECKUI YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHHUE BEIICCTBA, (PM3UYECCKUE BEIMUMHBI M CAWMHUIIBI HX
M3MEpPEHUSI, CKOPOCTb.

buomorusi: kieTka, opraHu3M, DJKocHcTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpaBbl, TOPHBIE TTOPOJIBI, MOJE3HBIE WCKOMAeMbIe, TOTUIUBO,
peCypCHI.

TexHonmorusi: XMMHUYECKasi MPOMBIILUICHHOCTh, METAJLTYPTHs, MPOU3BOJICTBO
CTPOUTENBbHBIX MAaTEPUATIOB, CEJIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHIIECBAs
MPOMBIILJICHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX IPENapaToB, MNPOU3BOJICTBO KOHCTPYKLIHMOHHBIX MAaTEpHUANOB,
AJIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOT'PAMMEI 110 XUMHNU
HA BA30OBOM YPOBHE CPE/IHEI'O OBIIET'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOy4JaromMMHCS MporpaMM CpefaHero obmiero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeIMETHBIM U MpeaMeTHbIM). HayuHo-meToguyeckoil OCHOBOM st
pa3pabOTKU IUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS IMPOTrpaMM CpPEIHErO OOIIEro
00pa30BaHUS ABIISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHUM € CHCTEMHO-AEATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS IMpeaMeTa «XUMUS» Ha YPOBHE CPEIHETrO
o011iero oOpa3oBaHus BBIJEIEHBI CJIETYIONIUE COCTABIISIIONINE:

OCO3HaHHE OOYYaIOUMMUCS POCCUICKONW TpakJAaHCKOW HUJIEHTHUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTU U CaMOOITPEIEIICHUIO;

HAJIM4KUe MOTUBAILIUU K 00YUYEHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [ICHHOCTEW W UCTOPUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTH OOyYaroUIMXcs PYKOBOJACTBOBATbCS B CBOEH
JEATEIIBHOCTH LEHHOCTHO-CMBICIIOBBIMA yCTAHOBKaMHU, NPUCYIIMMU IEJIOCTHOU
CUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIMYUE NMPABOCO3HAHUS HKOJIOTUYECKON KyJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUS MpeaAMeTa «XHUMHsD JOCTUTAKOTCS B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOM [JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LICHHOCTSIMU
U HJeaJaMU POCCUHCKOIO TPaXAAHCKOTO OOIIECTBAa, MPUHATHIMU B OOILECTBE
HOPMAaMM W TpaBWIaMH  TOBEACHUS,  CIOCOOCTBYIOIIMMH  Ipolieccam
CaMOINO3HAHUs, CaMOpPa3BUTUSL U HPABCTBEHHOTO CTAHOBJIEHUSA JIMYHOCTHU
00yJaroIIXcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS MpeaMeTra «XUMHUSD» OTpaxkaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHOM M MPAKTHUYECKOW JESATENbHOCTU
oOy4Jaronuxcs Mo peajnu3aluy MPUHATHIX B OOLIECTBE EHHOCTEH, B TOM Yuciie B
YacTHu:

1) rpaskaIaHCKOro0 BOCIIMTAHUA:

OCO3HaHUs 00YyYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS O COLUMAJIbHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENbHOCTA TMIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX M TIO3HABATEIBHBIX 3aJ71a4, BBHITOJTHCHHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHWs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3€E PA3IMYHBIX BUJIOB yUeOHOM JIeATeTbHOCTH;

2) NIaTPUOTUYECKOTO BOCTINTAHUA:

IEHHOCTHOTO OTHOILIEHHS K HWCTOPUYECKOMY H HAyYHOMY HACJIEIHUIO
OTEUYECTBEHHOW XMMUH;

YBaXEHUSI K MPOIECCY TBOPUECTBA B 0OO0JACTHM TEOPUU M MPAKTUUYECKOIO
MIPUMEHEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO TOCTUKEHUS HAyKH €CTh PEe3yJbTar
JUTUTEIbHBIX ~ HAOMIOJACHUM, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca W TMO3HABATEIIbHBIX MOTHBOB B IMOJYYEHUM M MOCIEAYIOIIEM
aHanu3e WH(pOpMAIMU O MEPEAOBBIX JOCTUXKEHUAX COBPEMEHHON OTEUYEeCTBEHHOU
XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBECHNUS,

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIC C XUMUYECKUMU SIBIICHUSIMU,
U MPUHUMAaTh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBApHIIECH ¢
MO3UILIMI HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBHI 3ITHX
MOCTYTKOB;

4) popMupoBaHNsl KyJbTYPbI 310POBbS:

MOHMMAHMS 1IEHHOCTEW 30poBOro MW 0Oe3omacHOro oOpas3a >KW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOIO OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 310POBBIO;

coOmro/ieHns TpaBui 0€30MacHOro oOpalieHus C BelecTBaMH B OBITY,
MMOBCEHEBHOM KU3HU U B TPYI0BOU I€ATETBHOCTH;

MOHMMAHMUS I1IEHHOCTH TMPAaBUJI HWHIUBUAYaJbHOTO M  KOJUICKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUIX, YTPOKAIOIINX 3I0POBbIO U )KU3HHU JIFOJICH;

OCO3HAHUS TIOCIEJACTBUNA W HEMPHUATHS BPEIHBIX MPUBBIYCK (YMOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCIEI0BATEIHCKOM
NEATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JIPYyrUX  BHUIAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/]ad
COIMAILHOM HAMPaBJIEHHOCTHU (B paMKax CBOETO Kjiacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY M3YUYEHUIO MPOQPECCUil pa3IMiHOTO POja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUW MO0 XUMUU;

YBAXEHUS K TPYAY, JIFOIASAM TPYJla U pe3yJIbTaTam TPYAOBOU AEATECIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHAMBUAYAJIBHON TpaeKTOPUU
oOpazoBaHus, Oyayuieil mpodeccun W peanu3anu COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUHU, UHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOIICHHS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3E€MIIE;

NOHUMAaHUSl TJIOOATBHOIO XapaKTepa HKOJOTMYECKUX MpoOJieM, BIUSHUSA
DKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOJHON U COLUATIBHOM CPENBL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHUU JJIs
pelIeHus] BOIPOCOB PAMOHAIIBHOTO IPUPOAOIIOIb30BAHHUS;

AKTUBHOIO HENPUSITUA JICUCTBUM, MNPUHOCAIIUX BpPEI  OKPYKAOILIEH
OPUPOAHON Cpelie, YMEHHUsI MPOTHO3MPOBATH HEOIAronpHsITHBIE SKOJOTUYECKUE
MOCIIEICTBUSA MPEANPUHUMAEMBIX JEUCTBUN U PENOTBPALIATh HX;

HaJIMYUs Pa3BUTOTO HKOJOTMYECKOTO MBILUIEHHUS], SKOJIOTUYECKON KYJIBTYPHI,
OIIbITa NEATENbHOCTH DKOJIOTUYECKOMN HaIIPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOW, KOMMYHHKATUBHOW U COLMAIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO MPOTUBOCTOATH HJICOJOTUH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKY;

MOHMMAHMS CHeUUKA XUMHM KakK HayKd, OCO3HaHusi €€ pojid B
GbopMHpOBaHMN PAlMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM 1EJIOCTHOTO
MPE/ICTaBICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIbI U YEIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEW M PEIIeHHH Npo0JeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeKJAEHHOCTH B  0COOOM 3HAYMMOCTH XUMHU IS COBPEMEHHOMU
UUBUJIM3ALIUKA: B €€ TYMaHUCTUYECKOM HANPABICHHOCTH W BAXXKHOM POJM B
CO37IaHNHM HOBOHM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TJIO0ATBHBIX MPOOIEM
YCTOWYHUBOTO Pa3BUTHs YEIIOBEYECTBA — CHIPHEBOM, JHEPIreTUUECKOU, NMUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUM MEJIULMHBI, OOECIEUEHUU YCIIOBUN
YCHENIHOTO TPpyJa W JKOJOTHYECKH KOMMOPTHOW IKU3HM KaXKIOTO WICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh



MoJIydyaeMble 3HAHUS JJIs aHAJIM3a U OOBSICHEHHUS SIBJICHUM OKPYXaloIero Mupa u
IPOUCXOASIINX B HEM U3MEHEHU, yMEHUS JeflaTh 000OCHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HAyuyHBIX (AKTOB M MMEIONIMXCSA JaHHBIX C LEJIbI0 TOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUSA JUIS
pelieHys Npo0JIeM B pealbHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpeCca K O3HAHUIO U UCCIIEI0BATEIbCKON AEATENbHOCTH;

TOTOBHOCTM U CIIOCOOHOCTM K  HENpPEpbIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJYyYEHHUIO HOBBIX 3HAaHUH IO XHUMHUHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMY;

UHTEpeca K 0COOEHHOCTAM TpyJla B pa3iIM4YHbIX chepax NpodeccHoHaIbHOMI

JEATEIBbHOCTH.
METAIIPEIMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHUS y4eOHOTO TpeaMera «XuMHsS) Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble IS (OPMHUPOBAHUS ~ MHUPOBO33PEHUS  OOyYarouIuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE MOHATUS, OTPa’KaIoIIne
IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa W CcHenuduKy METOJOB IIO3HAHMUS,
UCITOJIB3yeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHS, SIBJICHHUE,
mpoIece, CUCTeMa, HayYHbIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIEAOBaHNE, HAOIIOJCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCaIbHbIC Y4eOHbIE NEHCTBUS (TMO3HABATEIbHbIC, KOMMYHUKATUBHBIE,

PETyJISTUBHBIE), o0ecreynBarome (dopmHpoBaHue (yHKIHMOHATIBHOU
I'PaMOTHOCTH U COL[MAIbHOW KOMIIETEHIIMH 00YYarolIUuXCs;
CIIOCOOHOCTH oOyyJaroumxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUCCKHNE 3HAHHWS U YHHBEPCAJIbHBIE YUCOHBIC
JICCTBUS B MO3HABATEIILHOM U COLIMAIIBHOM MPAKTUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKaAIOT OBJIAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH W  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBJaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMOo3HABATEJIbHBIMH
AEUCTBUSIMMU:

1) 0a30BbIe JJOrHYecKme JAeiCcTBUSI:

CaMOCTOSITeNIbHO  (OpMyJNHpOBaTh W aKTyallu3UpoBaTh  IpoOJieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpeNeATh IEeNM JIeITEeIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCHUTD PE3YJIBTAThI ICATEIbHOCTH C IMTOCTABJICHHBIMU LETISIMU;

MCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICJISITh XAPAKTEPHBIC MPU3HAKUA TOHSITUH W YCTAaHABJIMBATH UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS ISl OOBSICHEHUS OTIENIbHBIX (PaKTOB U
SIBIICHUI;

BbIOMpAaTh OCHOBAaHMS M KPUTEpPUHU JUIA KIAacCU(UKALKUK BEUIECTB H
XUMHUYECKUX PEaKIIHiA;

yCTaHaBJIMBaTh TMPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKIY HW3y4aeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMYECKHE pPAaCCYKIEHUS (MHIAYKTUBHBIC, JE€IyKTUBHBIE, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUYUS B PaccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3AKIIOYCHUS;

IPUMEHSTH B MpOIECCe MO3HAHUS, UCIIOJIb3yeMble B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPA30BBIBATH MOJIEIbHBIC MPEACTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI) D3JIEMEHTa, XHMH4YecKas ¢(opMmysa, ypaBHEHHE XHMHUYECKOU
peakiMy — TMPU PEUICHUU YYEOHBIX IO3HABATENBHBIX W TPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJIECIIbHBIE MPECTABICHUS JJIs BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIe0BaATEILCKHE 1eHCTBUS:

BJIAJIETh OCHOBAaMHM METOJOB HAYYHOIO IMO3HAHMS BEIIECTB M XWMHUYECKHX
pEeaKLHnii;

(GopMyJIMpOBATh LENH U 3a]1a4H UCCIIEI0BAaHUS, UCII0Ib30BaTh IOCTABICHHBIE
U CaMOCTOSITENBHO C(HOPMYJIMPOBAHHBIE BONPOCHI B KAaue€CTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI Jisi (POPMHPOBAHUS TMIOTE3bI MO MPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJICTh HABBIKAMU CaMOCTOATEIIBHOTO IUIAHUPOBAHUSL W MPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHUSI HAONI0aTh 3a XOJIOM
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3yJbrar, (OpMyIUPOBATH
000011I€HNS U BBIBOJbI OTHOCUTEJIBHO JJOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHNUA,
COCTaBJIITh 0OOCHOBAHHBIN OTUET O MPOJIeTaHHOW padoTe;

npuoOpeTaTh OMBIT YYEHWYECKONM MCCIEeNOBATEIbCKOM W IPOEKTHOU
JEeSATEIbHOCTH, MPOSIBISATH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOATEIbHOMY
MOMCKY METOJIOB PEIICHHUS NPAKTUYECKUX 3a7a4, MPUMEHEHUIO PAa3THYHbIX
METO/IOB [TO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATLCS B PA3JIMYHBIX HUCTOYHHMKAX WHPOpMamu (HAYYHO-
NomyJisipHas JUTEpATypa XUMHUYECKOTO COJAEpXaHus, CIPaBOYHbIE I[OCOOMUS,
pecypcebl HTepHeTa), aHaau3upoBaTh MH(GOPMAIMIO Pa3IuYHbIX BUIOB U (HopM
MpEeACTaBICHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD "
HEIIPOTUBOPEYHBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U TMPUMEHSTH PA3IMYHBIE METOABI TP MOUCKE U
orObope wuHpOpMANMKM, HEOOXOAUMON JUIsI BBINIOJHEHUS Y4YeOHBIX 3aaad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCIOJIb30BaHUSA HUH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO  BBIOMpATh  ONTHUMAIBbHYIO  (QOpMy  TpEICTaBICHUS
uHpopMaIuu (cxemsl, rpaduKy, TUarpaMMbl, TAOJIUIbI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAy4YHBIM $3bIK B KadyecTBE CpEICTBA Mpu pabore ¢
XUMUYECKOW HH(pOpMalMe: NPUMEHSTh MEXNpeaMeTHble (pusnyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (pOpMYJibl, aO0OpEeBUATYPbI, HOMEHKIIATYPY;

UCTIONB30BaTh M TMpeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHYECKHE CPEICTBA
HATJISAHOCTH.

OgyaieHUe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYXIaeMOM TEMbI B XOJ€ auajiora u/mim
JUCKYCCUHW,  BBICKa3bIBaTh  HJEH, (POPMYIHPOBATH CBOM  IPEIJIOKCHHUS
OTHOCHTEIFHO BHITIOTHEHHSI IPEATIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TPE3EHTAIe pPe3yJIbTaTOB MO3HABATEIHHOW NEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIILHO WJIM COBMECTHO CO CBEPCTHUKAMH MPHU BHITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKON PabOThI MO HCCIETOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, pealn3alii y4eOHOTrO MPOeKTa U (POPMYIUPOBATH BHIBOIBI
10 pe3yjibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHUS TMO3UIUN B
X0J1e 00CY>XIeHUSI 1 00MEHA MHCHHSIMU.

OByaieHHe YHUBEPCAJIbHBIMHU PeryJISTUBHBIMU AeHCTBUAMM:

CaMOCTOSITENIFHO TIJIAHUPOBATh M OCYIIECTBISITH CBOIO IMO3HABATEIILHYIO
NeSITENIbHOCTD, OMpeAeNsisa e€ IMeNu M 3aJadd, KOHTPOJIMpPOBaTh W 1O Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MPEUIaraéMblil  aJropuT™M JEHUCTBUNA MpHU
BBITIOJIHEHUM YYEOHBIX M MCCIENOBAaTEIbCKUX 3a/lad, BbIOMpaTh Hauboliee
3G EKTUBHBIN CMOCO0 UX pEeHIeHHs ¢ Y4ETOM MOJY4YeHHsS HOBBIX 3HAHUUA O
BEIIECTBAX M XUMHUUYECKHUX PCAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIBHOCTH Ha OCHOBE CaMOaHAIN3a
Y CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh  MPEJACTABIICHHH O XHMHYECKOH  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUHM B TIO3HAHUM SBJICHUU



Opuposibl, B (HOPMHUPOBAHMM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHAJIBHON TPAMOTHOCTH, HEOOXOJUMOM I PEIICHUs TPAKTHUECKUX 3a7a4
Y 3KOJIOTHYECKH OOOCHOBAaHHOI'O OTHOIIEHMS] K CBOEMY 3J0POBBIO U MPHPOIAHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHHI, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAOIIME TMOHATUSA (XUMUYECKUN D3JEMEHT, aToOM, JJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJia, BAJICHTHOCTb, JIEKTPOOTPUIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTass M COKpami€HHas), MOJib, MOJIIpHas
Macca, MOJISIPHBIM O00BEM, YTIEpOaHBIM cKeneT, (GyHKIMOHAJIbHAS Tpymna,
paauKa, U30MepHUsi, U30MEPBL, TOMOJOTUYECKUN Psil, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHCJIOPOJ, U a30TCOJIEpKAIlUE COECIUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHMS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOEHUS
opranndeckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUW S3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHMS,
JeXalllue B OCHOBE MOHMMAHMS NPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX
SBJICHUM, (DAKTOJIOTMUECKHE CBEACHUS O CBOMCTBaX, COCTaBe, NOJIYYEHHH H
0€30MacHOM HCIIOJIb30BAaHUM BAXXKHEHIIMX OPraHUYECKUX BELIECTB B OBITY U
IIPAKTUYECKOMN IEATEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHUW BBISBJIATH XapaKTEpHbIC IMPU3HAKU IOHATHM,
yCTaHaBIMBATh UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS IPU
OMHMCAHHUH COCTaBa, CTPOEHUS U MPEBPAILCHUI OPraHUYECKUX COCTMHEHUI;

c(OpPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUECKYIO CHUMBOJUKY JUIs
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOIN)
dopMyll  OpraHMYECKHMX BEIIECTB U YpPaBHEHUH XUMHYECKHX pPEaKIHi,
U3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHMYECKHX BEIIECTB I WIUIOCTPAMU UX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOECHMUS;

c(OpPMUPOBAHHOCTh YMEHHUH YyCTaHaBIUBaThb IPUHAJUIEKHOCTb H3YUYEHHBIX
OPraHMYECKUX BEIIECTB IO HX COCTaBy U CTPOCHHUIO K ONPEIEIEHHOMY
KJIaccy/rpynmne coeAuHeHUil (yriaeBOAOpOIbl, KHCIOPOJ M a30TCOJAEpKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEIMHEHMsI), JaBaTb UM Ha3BaHUS IO
cuctematuueckoil HomeHkiatype (IUPAC), a Takke NpuBOAUTH TPUBUAIbHBIC
Ha3BaHUS OTJAEJBHBIX OPraHMYECKUX BEIIECTB (3TWJIEH, IPOIMJIEH, alETUIIEH,
ATUJICHTJIUKOJNb, TIULEPUH, (eHOsd, (HopMambAeTui, aueTalbIeTul, MypaBbHHAS
KHCJIOTa, YKCYCHasl KUCJIO0Ta, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTa, IIII0K034,
bpyKTO3a, Kpaxmal, HeJII0103a, TIIUIUH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENATh BUIbl XMMHUYECKOM CBSI3U B
OpPraHUYECKUX COCTMHEHUSX (OJJMHAPHBIE U KPATHHIE);



c(hOPMHUPOBAHHOCTh yMEHUS TPUMEHATH TIOJOKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa miist 00bsICHEHNS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

c(hOpMHPOBAHHOCT, ~ YMEHUH  XapakTepu30BaTb  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTEICH pa3IMYHBIX
KJIACCOB OPTraHUYECKUX BELIECTB (METaH, 3TaH, STHICH, MPOMUJIEH, alleTUJIEH,
Ooyranuen-1,3, metwnOyTtaauen-1,3, O€H30J, METAaHO], 3TaHOJ], STUJIECHIJIUKOJb,
TJIMLEPUH, (EHOJI, aleTalbJerul, MypaBblHas U YKCyCHasi KUCJIOTHI, TJIHOKO3a,
Kpaxmai, IeJUTI0103a, aMUHOYKCYCHAsl KUCII0Ta), UIUTFOCTPUPOBATH T€HETUUYECKYIO
CBA3b MEXJY HUMH YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTJIEBOAOPOIHOTO
CoIpbsi  (HepTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX TEepPepabOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYMCICHUS 1O XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOAYKTa
peakiMu 1O H3BECTHBIM Macce, OOBEMY, KOJUYECTBY OJIHOTO M3 HMCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHWUKW 00 OCHOBHBIX
METOJ]aX HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MIPU U3YYEHUU BEILIECTB U
XUMUYECKUX SBJICHUMN (HaOI0ACHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHUE),
WCIIOJIb30BaTh CUCTEMHbIE XHMHUYECKUE 3HAHUS JIA TPUHATUS PEUICHUNA B
KOHKPETHBIX JKW3HEHHBIX CHUTYalUsX, CBSI3@HHBIX C BENIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh MTpaBUjia MOJIb30BAHUSI XUMHUECKON
MOCY/IOl U JTa0OpaTOpHBIM O00OpYyJOBaHUEM, a TakKXXe MpaBuia OOpalleHUs C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUHN IIJIAHUPOBATH U BBIMNOJHITH XUMHUYECKHUI
AKCTIIEPUMEHT (TIPEBpaICHUs OPTAaHMYECKUX BEIIECTB IIPU HArPEBAHUHU, ITOTYyUCHHE
ATUJICHA W M3YyYCHUE €ro CBOMCTB, KAaYeCTBEHHBIC PEAKIUH OPraHUYECKHUX
BEIIECTB, JCHATypalus OETKOB NPH HAarpeBaHUU, IBETHBIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TpaBUJIaMU TEXHHKH O€30MacHOCTH TIPU OOpalleHHH C
BEIIECTBAMU U JIAOOpATOPHBIM O00OpYyJAOBaHUEM, TMPEJCTABIATh PE3YJIbTaTh
XUMHUYECKOTO SKCIEpUMEHTa B (pOpMe 3alucy YpPaBHEHUN COOTBETCTBYIOUIUX
peakiuii 1 GOpMyIUPOBATH BHIBOJII HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIMIO, TIOJIy4aeMYH) U3 pa3HbIX MCTOYHUKOB (CpeIcTBa MacCOBOMU
uHpopmaiuu, MaTepuer u apyrux);



c(hOpMHUPOBAHHOCT, ~ YMEHMA  COOJIO/ATh  TIpaBWJIa  DKOJOTHYECKU
1enecoo0pa3Horo MOBEJAEHUS B OBITY W TPYAOBOM JEATEIIBHOCTH B IEJSIX
COXPAHEHHMsI CBOETO 3JI0POBbSl U OKPYXkAIOIIEH MPUPOJHON Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JICUCTBUS HA KUBBIC OPTaHU3MBbI OMNPEICTEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMas cMbIca Tokazarens [IJIK, mosicHATh Ha mpuMepax CIoCOOBI
YMEHBIIICHUS W TMPEJOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BeKa;

JUIs O0YYaroIUXCsl ¢ OrPaHUYCHHBIMHA BO3MOXXHOCTSIMH 3JIOPOBBS: YMEHHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX ITO3HAHHS BEIIECTB H
XAUMHUYECKUX SIBJICHUM;

JUISL CJIENBbIX M CJIA0OBUIAIIMX OOYYarOlIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHul JI. Bpailist 11t 3anucu XuMHUYECKUX

dbopmyiL.
11 KIIACC

[IpenMeTHble pe3yibTaThl OCBOSHUS Kypca «OOm@as M HeopraHuyeckas
XAMUSD» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUI: O XUMHUYECKOM  COCTaBIISIFOLIEH
€CTECTBCHHO-HAYYHOM KapTHHBI MHpA, POJM XUMUM B TIO3HAHUM SBJICHUU
npuposbl, B  (OPMHUPOBAHWUU MBIIUICHUS ©  KYJBTYPhl  JIUYHOCTH, €€
(GYHKITMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MTPAKTHUYECKUX 3a/1a4
U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOW  XHMHUYECKMX  3HAHWUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE IMOHATHS (XMMHYECKHH D3JEMEHT, aTOM, HM30ToIm, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH, MOJIEKYJia, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKasl CBSI3b
(KOBaJIeHTHasl, MOHHAs, METAJJTMYECKas, BOJOPOJIHAS ), KpUCTA/NINUECKas peiéTka,
TUIBI  XUMHUYECKUX  PEAKIMWA, PacTBOP, DJICKTPOJUTHI, HEIJICKTPOJIUTHI,
BJIEKTPOJIUTUYECKAST JTHUCCOLMAINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMi, XUMUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoandyeckuii 3akoH JI. M. Menpneneesa,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3BIK XUMMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE ITOHHUMAHUSA MPUYUHHOCTU H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (DAKTOIOTHYECKUE CBEJICHUS O CBOWCTBAX,
COCTaBe, MOJyYCHUH U OE30MIaCHOM HCIIOJIb30BAHUU BAKHEHUIITNX HEOPTraHUYECKHUX
BEIIECTB B OBITY U TIPAKTUYECKOM IEATEITLHOCTH YETIOBEKA;



c(hOpMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKU TTOHATHUA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOIIUE MOHATHS MPU
OMMCAaHUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAIICHUII;

c(hOpMUPOBAHHOCTh YMEHHMI HCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJUKY Jis
coctaBieHuss GoOpMyd  BEUIECTB U YpaBHEHUHW  XUMHUYECKHX  PEaKIIMid,
cuctematuueckytro HoMeHkiarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BEIIECTB (YrapHbll ras3, YrjaeKHCHbId ra3, aMMHUaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS COJIA, TUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OINPEACNIATh BaJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COECIMHEHUSX PAa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJE€HTHAas, MOHHAs, METAJUIMYECKasl, BOJOPOAHAs) B COCAMHEHMSIX, THUII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BeIlllecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs!, METAJUTMYECKas), XapaKTep CpPe/bl B BOJHBIX PACTBOPAX HEOPTaHMUYECKHUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTAaBy K ONPEAENIEHHOMY KiacCy/TrpyIie
COEJIMHEHUH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCHJIbI, OCHOBAHHSI,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHMI PACKPBIBATH CMBICI MEPUOIUYECKOT0 3aKoHa Jl.
N. MenpaeneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLLYIO, 00BSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1-4 mnepuonoB Ileproanyeckoil CHCTEMBI
xumuueckux saemeHToB JI. M. MennaeneeBa, HCHOIB3ys MOHATHS «s-, P-, d-
AIIEKTPOHHBIE opouTanmy, «QHEPreTUYECKUe YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMUYECKUX 3JEMEHTOB M UX COCIMHEHUMU
110 nepuojaam u rpymnmnam [lepuoanyeckoi cucteMbl XUMUYECKUX 3eMeHTOB Jl. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  Pa3IMYHbIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T'€HETUYECKOW CBSI3M MEX]y HEOPraHWYeCKUMHU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEaKIINi;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(UIIMPOBATH XMUMHUYECKUE PEAKIUU TIO
pa3IMyYHBIM TMpPHU3HAKaM (YUCIY M COCTaBy pEarupyrolluX BeIIeCTB, TEIUIOBOMY
ahdexTy peakuuu, U3MEHEHUIO CTETNEHEH OKHCIIEHHUS 3JIEMEHTOB, 00paTUMOCTH
peaKiny, y4acTHIO KaTaln3aTropa);

c(hOpMHUPOBAHHOCTh YMEHHMI COCTABJISATH YPaBHEHHUS PEAKIUN Pa3IMIHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHUS PEAKIIMH MOHHOTO OOMEHA, YUUTHIBAS
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIIUUA YT JO KOHIIA;



c(hOPMHUPOBAHHOCT, yYMEHUW TMPOBOJUTH PEAKIMH, TOJATBEPIKIAIOIINE
KAUECTBEHHBI COCTAB PA3JIMYHBIX HEOPraHMYECKHX BEILECTB, pPAacCIO3HABAThH
OTIBITHBIM MYTEM HOHBI, IPUCYTCTBYIONINE B BOAHBIX PacTBOpPaX HEOPTaHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUI IMOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaAKLUN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOU
peaKiMK OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIICHHUS] XUMHUUECKOTO PaBHOBECHSI
B 3aBUCUMOCTH OT BHelrHero Bo3nenctsus (npunuun Jle llatense);

c()OPMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKUE MPOLECCHI,
JeXalllue B OCHOBE IMPOMBILUIEHHOTO MOJYYEHUsSI CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEJACTABICHUN 00 OOMIMX HAay4YHBIX MPUHIMIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYUCIEHUS C HCIOJIb30BAHUEM
MOHATHUS «MAaccoBasi JIOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHHI ra3oB
IpU XUMHYECKUX PEAKLMIX, MACChl BEIECTBA MM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O00BbEMY OJIHOTO M3 YUYACTBYIOIIMX B PEaKIUU
BELIECTB, TEIJIOBOrO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOJATh MIpaBUjia MOJIb30BAHUSI XUMHUECKON
MoCyJI0 1 7abopaTOpHBIM O0OpYAOBaHHEM, a TakKe IpaBuja OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUH ITUTAHUPOBATh U BBINOJHATH XUMUYCCKUN
AKCIIEPUMEHT (Pa3J0kKEHUE MEPOKCUAA BOJOPOJA B MPUCYTCTBUHU KaTalu3aTropa,
ONPEJICICHUE Cpelbl PACTBOPOB BEIIECTB C IOMOIUBI  YHHBEPCAIBHOIO
WHJIMKATOpPa, BIUSHUE PA3TUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMUYECKOW PEaKIINH,
peaklud MOHHOTO OOMEHa, KAaueCTBEHHBIE pEeaklUHh Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PELIEHUE HKCIIEPUMEHTAIbHBIX 3a/ay IO
TeMaMm «Metambly U «HemeTtamnb»y) B COOTBETCTBUM C MpaBUJIAMU TEXHUKH
0€30macHOCTH TP OOpaIllEeHUH C BEIIECTBAMH U JabOpPaTOPHBIM 000PYI0BAHUEM,
MPEACTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIepuMeHTa B (GOpMe 3amucH
YpPaBHEHUN COOTBETCTBYIOLIUMX pEaKUUid U (POPMYIHpPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOPMHUPOBAHHOCTh yMEHUW KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIMIO, TIOJY4YaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpEeACTBa MacCOBOU
KOMMYyHUKanuu, UHTepHET U IpyTuX);



c(hOpMHUPOBAHHOCT, ~ YMEHMA  COOJIO/ATh  TIpaBWJIa  DKOJOTHYECKU
[eJIeCO00Pa3HOTO TOBEJEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IIEJSAX
COXpPaHEHHUSI CBOETO 3J0POBbSI M OKPYXKAIOIIeW MPUPOAHON Cpebl, 0OCO3HABAThH
OIMaCHOCTH BO3JICUCTBUS HA KUBBIC OPTAaHU3MBI ONPECIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha mpuMepax CrmocoObl yMEHBIICHUS W
MIPEIOTBPAIICHHS UX BPEIHOTO BO3JACHCTBUS HA OPTaHU3M YEJIOBEKa,;

JUIsl 0OyJaronuMxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMU 370POBBS: YMCHHE
NPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaxX TMO3HAHHS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUIS  CIICTIBIX M CIA0OBHIANIMX OOYYArOIIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HaueHul JI. Bpailist 11t 3anucu XuMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ni/mm Konrpoabuble IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3 0 0
M. bytneposa
Hroro mo pazneny 3
Pasnen 2. YraeBonopoabt
2.1 [IpenenpHBIC YTIIEBOIOPOIBI — ATKAHBI 2 0 0
59 HenpenenbHbie yrieBoaOpOIbl: alKEHbI, 5 0 1
' AJIKaJUEHBbI, AJIKUHbI
2.3 ApomaTtrndecKkue yriieBOI0pOIbI 2 0 0
54 [IpupoiHbIE ICTOYHUKH YIJIEBOJIOPOJIOB U 3 1 0
' UX nepepaboTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepsxaimiue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3 0 0
Anbpaeruabl. KapOOHOBBIE KUCIIOTHI.
3.2 ACTIARL Bap 7 0 1
Cnoxubie 3¢upsbl
3.3 VrneBoasl 3 1 0




Hroro no pazneny

Pa3znen 4. A3oTcoaepxainue OpraHnyecKkue coeuHeHust

13

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku

Uroro no pazgeny

Paspnen 5. BeicokoMoOJIeKYISIpHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jeioB U TeM ungppoBbIie
Ne /i P Konrtpouabusie IlpakTuyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonyeckuii 3aKoH
1.1 u Ileproamueckas cucTeMa XUMUYECKUX 3 0 0
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 4 0 0
BEIICCTB
1.3 XHUMHYECKUE PEaKIIun 6 1 1
Hroro 1o paznueny 13
Pa3nea 2. Heoprannyeckasi Xumust
2.1 MeTais 0
2.2 Hemerannbl 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHMICCKHX ” 0 0
BEIICCTB
Hroro no pazneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 3 1 0
Wroro no pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 33 3 3




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Kontpoabnbie IIpakTnueckue 00pa3oBaTeJbHbIE
padoThI padoThI pecypenr
1 [Ipenmet opranuyeckoil XuMuu, e€ 1 0 0
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYECHHE
Teopus cTpoeHUs] OpraHUYECKUX
5 coequHenunilt A. M. BytnepoBa, €€ 0OCHOBHbIE 1 0 0
nonoxenus. Jl.o.1 M3rorosienue monaenei
Opr. COeAMHEHUI
[IpencraBienue o kiaccuPpuKauu
3 opraHuueckux semects. Homenkinatypa 1 0 0
(cucTemaruyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB M CTPOCHHE,
4 romosoruueckuit psz. JI.o.2 O6HapyxeHne 1 0 0
IIPOJYKTOB FOPEHUS CBEUN
5 MeraH u 3TaH — npocTenmne 1 0 0
MIPEACTABUTENM AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0
7 DTWIEH U TPONUJIEH — MPOCTEUIIINE 1 0 0
MIPEACTABUTENH AIKEHOB
8 [Ipaktrueckas padota Ne 1. «Ilomyuenue 1 0 1
ATHJIEHA U U3yYEHUE er0 CBONCTBY
9 Anxamuensl. byranuen-1,3 u 1 0 0




MeTunoyTanuen-1,3. [lonyuenue
CHHTETUYECKOTO KaydyKa U pe3UHbBI

10

11

12

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHMS,
TOMOJIOTMYECKUH Psil. ALETHIIEH —
MIPOCTEUILINN NTPEICTAaBUTENb AIKUHOB

Brrancaenus mo YPaBHCHUIO XHUMHYCSCKOHU
peaKnuu

ApeHbl: 6eH3011 U TOIy0Jl. TOKCMUHOCTh
apeHOoB

13

14

15

I'enernyeckas CBS3b YIIIEBOIOPOAOB,
MPUHAUICKAIUX K PA3IMYHBIM KJIaccaM

[TpupoHBIE MCTOYHUKH YTIIEBOJOPOIOB:
MIPUPOJIHBIN ra3 U MOMyTHbIE HEPTSIHbBIE ra3bl,
He(Th U NPOAYKTHI €€ nepepaboTKu
[TpupoHBIE MCTOYHUKH YTIIEBOJOPO/IOB:
MIPUPOJIHBII ra3 U MOMyTHbIE HE(PTSIHBIC Ta3bl,
He(PThb U IPOAYKTHI €€ epepadoTKU

16

Kontponbnas padoTa mo pazaeny
«YTIIEBOAOPOABD)

17

18

[IpenenbHbIe OTHOATOMHBIE CTIMPTHI:
METaHOJ  3TaHo. BomopoaHas cBs3b

MHOroaToMHsbI€ CIIUPTHL: STUICHITIMKOJIb U
[JIMLIEPUH

19

®DeHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE U
XUMHYECKHE CBOICTBA, TPUMEHEHHE

20

Anpaerunsl: GopManbACTUI U alleTaNIbICTH/I.
AneroHn

21

OnHOOCHOBHBIE IIPE/IeNbHbIE KAPOOHOBBIE




KHCJIOTBI: MypaBbUHAs U YKCyCHasd

22

23

[TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»

CTeapI/IHOBaH H OJICMHOBAsA KHCJIOThI, KaK

npeaACTaBUTCIIN BBICIIIUX Kap6OHOBBIX KHCJIOT

24

MBplLa KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACUCTBHIE

25

26

CroxHble 3(UpbI Kak MPOU3BOHBIE

Kap6OHOBI>IX KHUCJIOT. FI/IIIPOJH/IB CJIOJKHBIX

3¢upoB
JKupbl: ruApONN3, MPUMEHEHHUE,
Ononoruyeckas poib JKUPOB

27

VYTaeBopl: COCTaB, KiIaccuuKanus.
Baxneiimme npeactaBuTeNnu: TiIOK03a,
¢bpykTo3a, caxaposa

28

29

30

Kpaxman u nemironosa kak npupoHbie
MOJINMEPBI

KonTtponsHas pabota no pazueny
«Kucnopoaconepxaiine opraHuuecKue
COETUHEHUS»

AMUHBI: METHJIAMHWH M aHUJIUH

31

32

33

AMHMHOKHUCIIOTHI Kak aM(pOTepHbIE
OpraHN4YeCKUE COCTUHEHUS, UX
ouojornyeckoe 3HaueHue. IlenTuapl

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

OcHOBHBbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COECUHEHUN




OcHoBHBIC MCTOJBI CHHTC3a

34 BBICOKOMOJICKYJIIPHBIX COSAMHEHUH. 1
[TnacTmacchl, kaydyKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUI 3JIEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTYpaIys aToMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CcUCTEeMa XMMUYECKHUX dJ1eMeHTOB []. 1.
MeHeneesa, ux CBsA3b C COBPEMEHHOU
TEOpUEH CTPOCHUSI aTOMOB

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTbI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYECKHX DJIEMEHTOB U X COCIUHECHUHN 10
rpyIIaM U nepuoaam. 3HauyeHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa B
Pa3BUTHU HAYKU

Crpoenue BeriecTBa. XMMUYECKasl CBs3b, €€

BUJIbI; MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOMN
cBsa3u. Bonopoanas cBsA3b

BaneHTHOCTb. DNEKTPOOTPULIATETBLHOCTb.
Crenenb okucnenus. Bemecra
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsiTe 0 nUcnepcHbIX cucTeMax. IcTHHHBIE
Y KOJUTOUHBIE pacTBOPBL. MaccoBas 10
BEIIIECTBA B pACTBOPE




Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHX COeANHEHH. [ eHeTnueckas
CBSI3b HEOPTaHMYECKHUX BEIECTB, PA3THIHBIX
KJTacCOB

Knaccudukanus XuMU4ecKuX peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXPaHEHMsI MAacChl BEILIECTB; 3aKOH
COXpaHEHUs U NPEBPALICHUS SHEPTUU IIPU
XMMHYECKHUX PEaKLMIX

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusaue
pa3IUYHbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

DnekTponuTrdeckas auccounanus. [lonstue o
BOZOpOAHOM Moka3zatene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPTraHWYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCTUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
[TonsiTHE 00 27EKTPOIM3€E PACIIIABOB U
pPacTBOPOB COJEN

KoHnTtponbHas paboTa mo pazaeny
«TCOpeTI/IquKHC OCHOBBI XUMHUN)»

14

Meranel, ux nojioxenue B Ilepuoanyeckoit
CHUCTEME XUMUYECKuX 35emMeHToB /1. U.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue hu3nyecKue CBONCTBa
MCTAJIJIOB




15

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKEHUH METaljIoB

16

17

18

XHUMHUYECKHE CBOICTBA BaXKHEHIIIMX METAJIJIOB
(HaTpuii, KaJIU, KaJIbLIUA, MarHuH,
AIIOMUHUI) U UX COETUMHEHUI

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIUHEHUN

XUMHUYeCKre CBOMCTBA IIUHKA, JKeJie3a U UX
COeIMHEHUN

19

[IpakTuueckast padora Ne 2. "Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Mertamib»"

20

21

22

Hewmeramisl, ux nonoxenue B [leproanueckon
CHCTEME XMMHUYECKHX d1eMeHToB JI. W.
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB
du3nyeckue CBOMCTBa HEMETAIIIIOB.
AnoTponusi HeMeTauIoB (Ha puMepe
KHCTIOpoJia, cephl, hocdopa u yrieposaa)
XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX
COE€IUHEHHUI

23

24

25

XuUMHYECKHe CBOMCTBA a30Ta, hochopa u ux
COeTMHEHNN

XUMHUYECKUE CBOMCTBA yIIIepOa, KPEMHHUS U
UX COeIUHEHUU

[IpruMeHeHrne BaXKHEUIIINX HEMETAVIOB U UX
COEeIUHEHUN

26

O0001eHne 1 cUcTEMaTU3ALNS 3HAHUI 110
teMme «HeMmeramiey. Beraucnenus mo




YPaBHEHUSIM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHUE PACUETHI

27

28

29

[IpakTuueckas padora Ne 3. «Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"HemeTtanist"»

KoHTponbHast pabota 1mo tTemam «MeTamibsy 1
«Hemertamien)

HCOpF AHNUYCCKUC U OPIraHNYCCKUC KUCIIOTHI.
HeOpFaHI/IquKHe 1 OPraHUYCCKHUEC OCHOBAHUA

30

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYeCcKHe coeAuHEeHus. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

31

32

33

Poinb xumuu B 0OecIieueHnH SK0JI0THIECKOM,
HYHEPTreTUYECKON U MUIIEBON O€30MacHOCTH,
Pa3BUTHH MEIUITTHBI

[TpencraBiaenus o0 0OIMX HAYUHBIX
MPUHIIUIIAX POMBIIIIEHHOTO MMOTYYSHHUS
BaKHEUIIINX BEIIECTB

NnA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

33




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

» Xumus / 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKnrioHepHOE
obmectBo «M3narensctBo «lIpocBemienne

* Xumus, 11 knace/ IN'abpuensa O.C., OO11ecTBO ¢ OrpaHUYeHHOM
O0TBETCTBEHHOCTHIO «JJPODA»; AkimonepHoe oduiectBo «M3marenscTBo
«IIpocsemienue»

Paboune Terpaau 10, 11 kinaccsl

METOINYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

NCPO PAO

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

bu6mmoreka 1L{OI1

PO

NCPO PAO
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