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HOACHUTEJBHASA 3AITMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro ooOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepaiuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepaabHOl 00pa30BaTEIFHOM MPOTPAaMMBI  CpPEIHEro 00Iero oOpa3oBaHUS
(®OIT COO), mnpencraBieHHbIX B @DeaepalibHOM  TrOCYyAapCTBEHHOM
oOpazoBatensbHOM ctranaapre COO, c¢ yuérom KoHuenuuum mnpenogaBaHus
ydeOHOro mpenMera «XUMHS» B 00pa30BaTeNIbHBIX OpraHu3anusx Poccuiickoi
denepaluy, peamu3yIOMUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbl, |
OCHOBHBIX ToNoXkKeHni «Crtparerun pa3BuTHs BocnuTanus B Poccuiickoi
®epnepanuu Ha nepuon 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSI OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» aig 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTAaBHIIN
koHuentyanbHble noioxenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJEH,
COJIEp)KaHMsI, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHue, MOJy4aeMoe BBIITY CKHUKaMHU
o0mreo0Opa3oBaTeNbHON  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOM YacThlo UX
oOpa3zoBaHHOCTH. OHO CHYXUT 3aBEpUIAIOIIMM H3TaloOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYIIUX
IIEJIOCTHOM CHCTEME XUMHUYECKOTO OO0pa3oBaHUs. OTHU IIEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB MPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPhI
YelioBeKa, a TakKKe OJKOJOTMYECKHW OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0POBBI0 M TPUPOAHOW cpene. Peanmusyercss xumuyeckoe o00Opa3oBaHUE
oOyy4arommxcsi Ha YpOBHE CPEIHETO 00IIero oOpa3oBaHusl Cpe/iCTBaMU Y4e€OHOTO
npeaMera «XHUMHS», COJIEPKAHME M TIOCTPOCHHE KOTOPOro OIPENETIEHbl B
nporpaMme M0 XUMHH C YYETOM CHenu(PUKA HAyKH XUMUW, €€ 3HAYCHUS B
MO3HAHWU TPUPOJLI U B MATEPHAIBHOW XKU3HHM OOIIECTBA, a TaKXKE C y4ETOM
oOlmUX 1eJed W TPHUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefiHero obmiero oopazosanus B Poccuiickoit @enepanuu.

XUMHST KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IUBUIIM3AIIMK, B CO3JJaHUU HOBOW 0a3bl MaTepuaibHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (hOPMUPOBAHUE PAIMOHAILHOTO HAYYHOT'O MBIIUICHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJCTABIEHUS 00 OKpY>KArOUIEM MHUpE KaK O €IMHCTBE
IPUPOIBI M YEJIOBEKA, KOTOpOoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO MHPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.



TecHO B3aUMOAECHCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHUS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpPbl, HEOOXOJIUMBIM YCIIOBUEM YCIEHUIHOTO
Tpylla W SKM3HU KaXJI0ro wieHa oOmectBa. CoBpeMeHHas XMMHUS Kak Hayka
CO3MJATENbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMW HAamnpaBlieHA Ha pEIICHUE
I00ANbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOrHYECKO 0€30MMacCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBUM ¢ OOIMMH LEISIMH W MOPUHIUIIAMH CPEIHEro oOIero
oOpasoBaHus coaepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHD
W3YYEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHMIHOIO BKJIIOYEHUA B JKU3Hb COLMYMa, MPOJOJDKEHUS
o0pa30BaHus B PA3INYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipefmMeTa  «XUMHS»  SBISIIOTCA  0a30BbIE  KypCchl —
«Oprannueckas xumus» U «OOWAs U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOI HAyKH: CUCTEMA
3HAHWK 10 HEOPTraHWYECKOW XMUMUU (C BKIIOUCHUEM 3HAHUUN U3 OONICH XUMUH) U
OpraHn4ecKor XxuMuu. @OpMUPOBAHUE JTaHHOM CHUCTEMBI 3HAHUU NPU WM3YyUYEHUHU
npeaMera oOecreyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pa3ust
BEIIECTB HA OCHOBE OOIIMX MOHSITUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cogepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHu4vecKkass XUMus» cPopMHUpOBaHA B MpOrpaMMe MO XUMHUM Ha OCHOBE
CUCTEMHOTO TIOAXOJa K M3yYeHHI0 ydeOHOro Marepuaja Hu 00yCIOBII€HA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HAa  OMNpEeNEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKONM XHWMHUU BeEIIECTBa
pacCMaTpUBAIOTCSI HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCOUHECHUN, a TaKXKE HAa YPOBHE CTEPECOXMMHUYECKHX M JJIEKTPOHHBIX
MpeACTaBleHud O cTpoeHuu BemecTB. CBeleHHUsS 00 H3y4aeMblIXx B Kypce
BEII[ECTBAX JAIOTCS B Pa3BUTHH — OT YTIJIIEBOJAOPOJIOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUHEHUN. B Kypce oOpraHnyeckod XUMHM IIOJyYarOT pa3BUTHE
copMuUpOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIBHBIC
MpEACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIIUU.

[logq HOBBIM yriaoM 3peHHs B TpeaMeTre «XuUMHs» 0a30BOrO ypOBHS
paccMaTpuBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOrO oOIIero oOpa3oBaHus
TEOPETUYECKH MaTtepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BEllecTBaX U
XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImmas u HeopraHUYecKas
XUMUSD» O00yYaronuMcs TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAUCHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTUYECKUX MO3ULIUH,



rIy0Xe TMOHATh HWCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3aKkoHa — OT
00001Iat0IIeH 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHMN O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBaxX W NPUMEHEHHUH, a TAKKE O XUMHYECKHX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgeTcs B Kypcax 10 um 11 xkmaccos
AIIEMEHTAMHU COJEP)KAHMS, WMEIOIIMMH KYJBbTYPOJOTMYECKUA W NPHUKIAJTHON
XapakTtep. OTH 3HAaHHUS CIOCOOCTBYIOT IOHMMAaHUIO B3aMMOCBSA3UM XUMHUU C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJjib B INO3HABATEIBHON W MPAKTHYECKOU
JeSITeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHMsSI K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHUH, TOMOTAIOT
BBIIYCKHUKY OpPHUEHTHPOBAaThCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATHh MHGOpPMAIUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUM, pEIICHUS WHTEIUIEKTYAbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1a4y. B 1enoM coaepkanue yaeOHOTO
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHSL ~ M3YYEHHs] OPUEHTUPOBAHO  Ha
(dopmHpoBaHrUe y OOYYAIOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl NOHMMAaHUS
¢unocopckux uieH, TaKuX Kak: MaTepHaJbHOE €IWHCTBO HEOPTaHUYECKOro U
OpPraHMYecKOoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTPOEHUEM, IIO3HABAEMOCTb IPUPOAHBIX SBICHUN IIyTEM J3KCIEPUMEHTA M
pelieHus MPOTHUBOPEYUH MEXJIYy HOBbIMU (akTaMu H  TEOPETUUYECKUMHU
IPEANOChUIKAMH, OCO3HAHUE POJIM XUMUHU B PELIEHUU 3KOJOTHMUECKUX Ipodiem, a
TakkKe MpolemM cOepeKeHUsI SIHEPTETUIECKUX PECYPCOB, CBIPhs, CO3aHMs HOBBIX
TEXHOJIOTUM U MaTEpPHAJIOB.

B nmumane pemeHuss 3agad  BOCIWTAHMS, PAa3BUTUS W COLHMAIM3ALNU
oOy4Jaromuxcs NPUHATBIE MPOrPaMMOM IO XUMHUHU MOJXOJbl K OIpPEAESICHUIO
COJACpKaHUS U TIOCTPOEHHUS TMpeAMeTa NpPeayCMAaTpUBAIOT  (POPMHUpPOBAHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEWCTBUH, HMEIOMMX 0a30BO€ 3HAUCHHE MJIA
pPa3NUYHBIX BHUJOB JESITEIBHOCTU: peIIeHUs MpodiieM, TMOUCKa, aHaiu3a Hu
00paboTku nHGOpPMALK, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIEN0BATENIbCKON AESATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpenogaBaHHWs XMMHM Kak Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK M HA YPOBHE CpeIHEro 001Iero o0pa3oBaHus, IPU ONPEACICHUN
COZIEpKATENIbHOW XapaKTepUCTUKUA LEJed H3yYEeHUS NPEAMETa HaIpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypsl. C
METOOUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIeW H3y4YeHUs
IpeIMETa SBIJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryacHO JaHHOW TOYKE 3pEHUs TJIABHBIMHU LENSIMH H3YUYCHHs TpeaMera
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (QopMHUpPOBaHHWE CHUCTEMBl XHMHYCCKMX 3HAHUW KaK  BaKHCHIIEH
COCTaBJISIIOIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOH
JIeKAT KITFOUEBBIC MOHSATHS, (yHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOEHHUE f3bIKa HAYKH, YCBOCHHE U IMOHUMAaHUE CYUIHOCTU JOCTYIHBIX
000011IEeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHHUM OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMUYECKUX SIBJICHUH,
MMEIOIIUX MECTO B IPUPO/JIC, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHUI U CIIOCOOOB JACATEIHHOCTH, CBA3AHHBIX C HAOIIOJICHUEM U
OOBSCHEHUEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBHII
0e30macHOro o0paIieHus ¢ BeIEeCTBAMH.

Hapsiay ¢ aTum, conepkarelibHasi XapaKTepUCTUKA LeJel U 3a/1ay U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMM IPHUOPUTETAMH B CHCTEME cpefHero oomero odpazoBanus. CerojaHs B
NpernojlaBaHu  XUMHH B OOJIbIIEH  CTENEeHM OTHAETCS  MPEeAroYTeHUE
MPAKTUYECKOH KOMIIOHEHTE COJAep>KaHusd OOydyeHUus, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTENbHOW OpraHu3aluy, BIaJCIOIIEro He
HAaO0OpOM 3HaHUH, a (YHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHSIMU aKTHUBHOTO TOJIyYEHHUs 3HAHUW U MPUMEHEHUS UX B PEaJbHOM >KU3HU
JUISL PEILIEHUS TPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM mOpW U3YyUYeHHHM TIpeAMeTa «XHUMUS» JTOMUHHUPYIOIIEE
3Ha4YeHHE MPUOOPETAIOT TaKKe LENH U 33a]Ja41, KaK:

ajanTtamnus 00y4arolmuxcsi K YCIOBHSIM TUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMHpOBaHWE  UHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO T'PaMOTHBIX
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CBI3aHHBIX C BEIIECTBAMHU U HX
MIPUMEHECHUEM;

dbopMmupoBaHre y OOy4arOmUXCS  KJIIOYEBBIX HABHIKOB  (KITIOUYEBBIX
KOMIIETEHIIMI), MMEIOINX YHUBEPCAIbHOE 3HAYEHUE JId pPa3JUYHbIX BHUJIOB
NEeSTENBLHOCTH: pElIeHHs MpoOiieM, MoucKa, aHaianu3a U 00paboTku MHGOpMALIHH,
HEOOXOJMMBIX JIJII TPUOOPETEeHHs] OIbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B TO3HAHMM XUMHUU, a TaKXKe IS OLEHKH C MO3UIUH
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKHUX
IIPOLIECCOB HA OPTaHU3M YE€JIOBEKAa U IPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYarOIIMXCS: CTIOCOOHOCTH CaMOCTOSITEIBHO MMPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTSMH, UCIIOJIb30BATh
COBpeMeHHbIC MH(OPMAIIMOHHBIC TEXHOJOTUH I IMOMCKAa W aHalu3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(POPMAIIUHA XMMUIECKOTO COICP KaHMS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0IIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHUM W TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyvarommxcs YOeKIEHHOCTM B TyMaHHCTHYECKOM
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHHH TJIOOAIBHBIX MPOoOJIeM
paIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOIUMOCTH OepexHOTro
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JIOPOBBIO, a TakKe MPUOOPETCHHS OTbBITA
UCIIOJIb30BAHUS TOJIYYCHHBIX 3HAHUM U1 NPUHATHS TPAMOTHBIX PEIICHUH B
CUTYAIUsX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydyeObHOoM maHe cpemHero oOmero oOpa3oBaHUA MpeAMET «XHUMUS
©a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHON 00sacTh «EcTecTBeHHO-HayUYHBIC
PEAMETHD».

OO1ee urcIo 4acoB, OTBEAEHHBIX /IS M3YUCHHSI XUMUH, HAa 0a30BOM yPOBHE
cpeaHero oomiero oopa3zoBanusi, cocrapiser 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefenro), B 11 kinacce — 34 yaca (1 yac B Hezenio).



COJEPKAHUE OBYYEHUA

10 KJIIACC
OPI'AHUYECKASA XUMUA

TeopeTnvyeckne 0CHOBbI OPraHUYECKON XMMHUH

[IpenmeT opraHn4YecKOi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEHIECTB M MaTepuasioB. Teopusi CTpOEHUS OPraHuYeCKHUX
coenuneHuid A. M. BytnepoBa, €€ ocHOBHBIE M0OJ0KeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHvMyeckux BemecTtB. [‘omonorus, wu3oMepus. XUMHYECKas CBSI3b B
OpPraHUYECKUX COECUHEHUSX — OAMHAPHBIC U KPATHBIE CBS3U.

[IpencraBinenne o knaccupuUKalMM OpraHuyeckux BemiecTB. HomeHnkiaTypa
OPraHMYECKUX COEIUHEHUU (CUCTEMaTU4yecKas) W TPUBHAIBHBIE Ha3BaHUS
BAKHEUILINX MPEACTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YUYEHHsS] BELIECTB M HUX IPEBPAILECHUIA:
O3HaKOMJIEHHE C oOpa3laMd OpraHMYeCKHWX BEIIECTB M MaTepHallaMd Ha HUX
OCHOBE, MOJICJIUPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJEHUE WU
OMKCAaHKHE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB
MIpU HarpeBaHuu (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

YraeBoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHMYECKMH psA. MeraH u 3TaH —
IpOCTEUIINE MPEICTABUTENN QJIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOICTBa
(peakuu 3aMelleHus] U TOpPEHUs), HAaxXOXKJIEHUWE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psil. DTWIEH U IIPOIUIIEH —
OpocTeilline NPEeACTaBUTEIN aJKEHOB: (PU3NYECKHE W XHMUYECKHE CBOMCTBA
(peakuuMu THIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApATALlMU, OKHUCIECHUS U
MOJINMEPHU3AIINH), TOJyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyranueH-1,3: cTpoeHue, BaKHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomyyeHue CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUM psijl. AlIeTHIICH
— MPOCTEHIIMIA NpPeICTaBUTENb AJIKHHOB: COCTaB, CTPOEHHE, (U3UYECKUE H
XUMUYECKHE CBOMCTBA (pEaKkLUMH I'MAPUPOBAHUS, raJOr€HUPOBAHMS, TUAPATALNH,
TOpPEHHUs), IOJTYyUYEHUE U IPUMEHEHHE.

Apenbl. benzoin: cocrtaB, cTpoeHue, QpU3NYECKHEe U XMMHUYECKHUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMUsSI U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoeHue, usuveckue U  Xumuueckue  ceoucmea  (peaxyuu
2AN02EHUPOBAHUS U HUMPOBAHUA), NONYyYeHue u npumenenue. TOKCHUHOCTD



apeHoB. ['eHeTHuyeckass CBA3b MEXAY YIVIEBOJOPOAAMH, NPUHAJICKAIIUMHU K
pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKHM YTIIEBOAOPOAOB. lIpupoaHbpii ra3 W MOINYyTHBIE
HeTsaubie ra3el. Hedte un e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HETH:
NEPEroHKa, KPEKUHT (TePMUYECKUW, KaTaUTUYeCKuil), mnuponus. I[IpomayKTs
nepepaboTKu He(PTH, UX MPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITy. KamMeHHbIN
yTOJb U NPOAYKTHI €r0 NepepadoTKU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHsS BEIIECTB M HUX IPEBPAILECHHIA:
O3HaKOMJIEHHME C oO0pa3lamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUJICKIUU
«Heptp» u  «Yrodapy, MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB U
raJIOr€HONPOU3BOIHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJIyYEHUE ITHIICHA
Y U3YUYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bblunciiends 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 HCXOJIHBIX BEIIECTB WM TPOYKTOB PEAKLIUN).

Kucaopoaconepxaime opranuyeckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON W OSTAaHOJN: CTPOEHUE,

¢usnyeckue MW XUMUYECKHE CBOMHCTBA (peaklMM C aKTUBHBIMH MeETajlJlaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), NpuMeHeHue. BojopoaHble CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE MEeTaHOJIa U 3TaHOJa Ha OPraHU3M YesIOBeKa.

MHOroaToMHbl€  COUPTBL. OTWICHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue M XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOTOaTOMHbIE crnupThl). JleiicTBue Ha
opraHu3M yenoseka. [[pumeHenune rauuepuHa U 3TUIIEHTJIUKOJIS.

®deHon: CcTpoeHHE MOJIEKYNbl, (PU3NYECKUE M XHUMUYECKHE CBOMCTBA.
ToxcuunocTh peHona. [Ipumenenue denona.

Anpnerupl U kemowuwvl. DopManbaerui, aleTAIbACTUNl. CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIECHUS,
KAueCTBEHHBIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas H
YKCyCHasl KHCJIOTBL: CTPOCHHE, (PU3NYECKHE W XUMUYECKHE CBOKCTBA (CBOMCTBA,
obmue Uit Kj1acca KUCIIOT, Peakiysl 3Tepu(pUKalUu), MOJIyYeHHE U IPUMEHEHUE.
CreapuHoBasi U OJICMHOBAasg KUCJOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. MbuTa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple >(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaOT. [‘maponus
cioxHBIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornueckas
pOJIb )KUPOB.



VYrneBoabl: cocTaB, kjiaccuduKalnus ~— yrieBoaoB  (MOHO-, JAU- U
nonrcaxapuapl). [roKko3a — mpocTelmii MOHOCaXapya: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBAa (B3aUMOJEUCTBUE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bI), HAXOXKIACHUE B MPHUPOJIC, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. PpyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemitono3a Kak npupogHbie noauMepsl. CTpoeHHe Kpaxmana U
uemono3bl.  dusnyueckue M XUMHUYECKHME CBOMCTBa Kpaxmaya (THApPOIU3,
KAueCTBEHHAsl pEAKIUS C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHHsS BEIIECTB M WX MPEeBPAlllCHUIA:
MpOBEJIEHNE, HAOIIOJICHUE U OIMHCAHHE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcugom Memu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEWCTBHE TJIMIIEPUHA C
ruapokcugoMm meau(ll)), anpaerunoB (OKucIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaumomeicTBHE Kkpaxmana C HOAOM),
MPOBEJICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bblunciienns 1Mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa WJIM MPOAYKTA pEaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKIIUH).

A30TcoiepKale OpraHuuecKue COeTMHECHMUS.

AMHMHOKHCIIOTHI KaKk aM(OTEpHbIE OpTaHUYeCKue coeAuHeHus. Du3ndeckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMepe TiuiuHa). buomornueckoe
3HaYeHHWEe aMUHOKUCIOT. [lenTunapl.

benku kak mnpuUpoAHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. llepBuunas,
BTOpHYHAS M TPETHUYHAS CTPYKTypa OeiIKoB. XHWMHYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIE PEAKIINHN Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M WX IMPEBPAlllCHUIA:
HaOJII0/ICHHE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OeIKOB Mpu
HarpeBaHUM, IIBETHBIE PEaKIIMKU OCJIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSS MOJEKYJspHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALIS U TTOJIMKOHICHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MpPEBpalllCHUN:
O3HAaKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanns MeXNpeIMETHBIX CBSA3EH MPHU U3YUYECHUH OPTaHMYECKON XMMHH B
10 kyacce OCYUIECTBIISETCS YEpe3 HCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX NOHATHUN, TaK U NOHATUMN, SBISIOUIUXCA CHUCTEMHBIMU JUISI OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIH (DaKT, rUnoresa,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, Kiaccu(UKaims, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHUE.

®dusnka: wMaTepus, OJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BELIECTBA, (PU3MUECKNUE BEIUUNHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJOTMYECKH AaKTUBHBIC BellecTBa (OENKH, YTJIEBOJIbI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuUHEpabl, TOPHBIE MTOPO/bI, NOJE3HbIE UCKOMAEMbIE, TOILJIUBO,
pecypcsl.

TexHonorus: MNHILEBbIE MPOAYKTbl, OCHOBBI palMOHAIBHOIO MHUTaHUS,
MOIOLIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE Mpenaparsl, MaTEpHAIIbI U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernvyeckue 0CHOBbI XUMUHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MMOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHUs AICKTPOHOB 10 OpPOHMTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(UTYypaIHs aTOMOB.

[Tepuoanueckuii 3akoH u [lepuoanueckas cucTeMa XUMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKoHA U Ilepmogmyeckoil CUCTEMBI
xuMmudeckux sneMeHToB JI. M. MeHnneneeBa ¢ COBPEMEHHOU TEOPUEU CTPOEHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHUMHUYECKHX 3JJIEMEHTOB U
o0pa3yeMbIX HMMH IPOCTBIX M CJIOXKHBIX BEIIECTB IO TpylIaM M IEepHOAaM.
3HaYeHHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUM HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHIBI XHMHUYECKON CBSI3U
(KoBaJIeHTHAsI HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XWMHUYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
aknenTopHbeli). BogopomHas cBs3b. BajneHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTD.
Crenenb okuciaeHus. MOHBI: KATUOHBI M AaHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIDHOTO  CTPOCHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELECTBA. THIbl KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTALUINYECKOU PELIETKH.

[TonsiTue o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10414 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Howmenxknatypa
HEOPraHUYECKUX BeleCcTB. ['eHeTMdeckass CBS3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIUYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Knaccudukammss — XMMHYECKHX — peakiuid B
HEOPraHUYECKOW M OPraHUYEeCKOW XHWMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUA U MPEBPAILICHUS SHEPTUHN TPU XUMUYECKUX PEAKIIUSX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iudHbx (pakTopoB. OOpaTuMBbIe
peakuuu. Xumuyeckoe paBHoBecue. DakToppl, BIUAKOIIKE HA COCTOSHHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larenbe.

DnekTponuTnyeckas qucconuanus. CuibHbIE U caadbie 35ekTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAs, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNEPUMEHTAIbHBIE METOJIbl M3YUYE€HHUS BEIIECTB W UX MPEBPAILCHUN:
neMoHcTpanus Taonui «[leprogudeckas cucrema XuMuIeckux sjaeMentos 1. U.
MeHneneeBay, u3ydeHHe MoJeleld KPUCTAUIMUYECKUX PEIETOK, HaOMoJeHuEe U
OMHUCaHWE JEMOHCTPAIIMOHHBIX U JTa0OPATOPHBIX OMBITOB (pa3ioKeHue MepoKcuIa
BOJIOPOJA B NMPUCYTCTBUMU KATAIN3ATOPA, ONPEAECIECHHUE CPEIbI PACTBOPOB BEIIECTB
C TOMOINIbI0 YHHBEPCAIBHOIO HWHIUKATOPA, pPEaKIMH HOHHOTO OOMeEHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiausHue pa3nuuHbIX (PAaKTOPOB Ha CKOPOCTH
XUMHUYECKON pEaKIUm».

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMSAM XUMHYECKUX pEaKUWM, B TOM YHCIIE
TEPMOXUMHUYECKHUE Pacu€Thl, pacu€Thl C HCIOJIB30BAHUEM IIOHATHS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuonuueckord  cucTeme
xuMudeckux snemeHtoB J[. M. MennaeneeBa U O0COOEHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPONHUS HEMETANIOB (HA MpUMeEpe
KHCJIOpO/a, cephl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIUX HEMETAJIOB (TaJor€HOB, CEPhI, a30Ta,
dochopa, yriepoma U KpeMHHS) W WX  COCIWHEHUNH  (OKCHIIOB,
KHCJIOPOJICOIEPKAITUX KUCIOT, BOAOPOAHBIX COCUHEHHUIN).

[IpumeHeHnEe BAXKHEUIIINX HEMETAIUIOB U UX COCAUHECHUH.



Merannsl. [lomoxenne meramnoB B [leproanueckon cucTeMe XUMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOECHUS DJIEKTPOHHBIX 000JIOYECK
aToMOB MeTtasuioB. O6mme (usnyeckue cBoicTBa MeTamuioB. CIiaBbl METAIIOB.
DJIEKTPOXUMHUYECKUN Pl HAIPSHKEHUH METaJIJIOB.

XUMUYECKHE CBOMCTBA Ba)KHEUINMX META/UIOB (HATpUM, Kaluil, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.

OO1mue crnocoObl MmonmyyeHus: MeTauioB. IIpuMeHeHre MeTaiioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBPallCHUN:
U3y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3l[0OB HEMETAJJIOB, pELICHUE
AKCIEPUMEHTANBHBIX 3a/a4, HAOJNIOJEHHEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOAECHCTBHE THUJIPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YEeH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérunle 3amaqn.

Pacuétel mMacchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIUU BEUIECTB,
pacd€Tsl Macchl (00BEMa, KOIMYECTBA BEIIECTBA) IPOIYKTOB PEAKIIUHU, €CIIU OJTHO
U3 BEUIECTB UMEET IPUMECH.

XuUMHS U )KU3Hb

Ponb xumun B 00ecrieueHUN SKOJIOTUYECKOM, IHEPreTUYECKON M MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIHUIAX POMBIILICHHOTO
MOJIyYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEIIECTB U MATEPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
Marepuanabl, KOHCTPYKLIHOHHBIE MATEpUalbl, KpPACKH, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JEKTPOHUKW, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAIbHbIC
yaoOpeHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MPAaBUJIAa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0E30MaCHOTO WCIIOIH30BaHUS TPEIAPATOB OBITOBONW XUMUU
B IIOBCEHEBHOW KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi MEXNpeIMETHBIX CBA3€H MpU  U3YyYeHUHM OOmEed
HEOPraHM4eCcKOM XMMHH B 11 Kilacce OCyIIEeCTBISIETCA Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYUHBIX TMOHSITUH, TaK W TOHSATUM, SBISIONIUXCS
CUCTEMHBIMH JIJISI OTACIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCU(pUKALMS, TEePUOAUYHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBICHUE.



dusuka: MaTepus, YHEPIHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHUE BEILECTBA, (PU3MUECKHUE BEIIMYMHBI U €IUHUIIBI UX
U3MEPEHUs], CKOPOCTb.

buonorus: kneTka, opraHu3M, SKocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, OJE3HbIE UCKOMAaeMble, TOILIIUBO,
pecypchl.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUIyprusi, IpOU3BOJCTBO
CTPOUTENIbHBIX MAaTEPUAJIOB, CEIbCKOXO03SIMCTBEHHOE IPOU3BOJICTBO, MUIIEBas
NPOMBIIUICHHOCTh,  (papMaleBTUYECKass  MPOMBINUICHHOCTh,  MPOU3BOICTBO
KOCMETHUYECKHUX IMPernapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepUajoB,
3JIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA TIIPOITPAMMLBI 110 XUMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHHUS
oOy4YarolmuUMHUCs TporpaMM CpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHbIM M  MOpeaAMeTHbIM). HaydHo-MeToauueckol OCHOBOM st
pa3paboOTKU TJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHus SBIISIETCS CUCTEMHO-IEATEIbHOCTHBIA MTOAXO/.

B COOTBETCTBUM C CHUCTEMHO-AESITEIBHOCTHBIM IMOAXOJOM B CTPYKTYypE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHsD) Ha YpPOBHE CPEAHETO
oO1ero oOpa3oBaHus BbIJICJEHBI CIEAYIOIIUE COCTABIISIONIHUE:

OCO3HAHHWE OOYYAOIIMMUCS POCCUHUCKONW TPAKIAHCKOW HWISHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEAEIICHUIO;

HAJIM4KMe MOTUBAIIMK K O0YUECHHIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [ICHHOCTEW U UCTOPUYECKHUX TPAIAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaloUIMXCS PYKOBOJCTBOBAThCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMHU, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIM4YKEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HECHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMera «XHUMHUs» JOCTUTalOTCA B
CIMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COLUOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJjaMUd POCCUHCKOr0 TPaKJAHCKOIO OOLIECTBA, MPUHATHIMU B OOLIECTBE
HOPMAaMM W TpPaBWIAMH  TOBEJIEHUS,  CIOCOOCTBYIOUIMMHU  IPOLECCaM
CaMOIIO3HAHUSI, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOyyJarommxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMHUS»  OTpaxkaroT
c(OPMHPOBAHHOCTh OMNbITA IO3HABATEILHON M MPAKTUYECKON JESITEIbHOCTH
OOy4JaroIMXcs M0 peaqu3aliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YyYaIOUUMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00S3aHHOCTEH,
YBKEHUS K 3aKOHY U MIPABOIOPSIKY;

MpEACTAaBICHUSI O COLMAIbHBIX HOPMax M TMpaBWIaxX MEXIMYHOCTHBIX
OTHOIIICHHUN B KOJJICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITEIbHOCTH MpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENBHBIX 3a7ay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IUYHbIX BUJOB YUYEOHOU A TENbHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUI0
OTE€UYECTBEHHOMN XMMUM;

yBaXEHHsI K MpOIecCy TBOpPUECTBA B OOJACTU TEOPUM M IMPAKTHYECKOIO
IIPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUS HAyKH €CTh PE3yJbTar
JUIMTEJIbHBIX ~ HAaOJMIOJE€HUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECAa W II03HABAaTEIbHBIX MOTHBOB B IIOJIyYEHUU M IOCIEAYHOLIEM
aHanu3e WH(OpPMAILMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOM OTEYECTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUMBATh CBOE IMOBEJEHUE U MOCTYIKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoOBaHHs KYJAbTYPHI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 300poBOro U 0Oe3omacHoro oOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3HMUECKOMY U
IICUXUYECKOMY 3710POBBIO;

coOIO/IeHUsT TpaBui O€30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HHJIMWBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS MOCIEACTBUN M HENPHUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHHUS
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

S) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BaTEIbCKON
NEeATENbHOCTH, OOILNECTBEHHO IIOJE€3HOM, TBOPYECKOM W JPYrMX BHAAX
NEATENbHOCTH;

YCTaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHM NPaKTHYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUYECKOMY U3YUEHHUIO Mpodeccuidl pa3aInvyHoro pojaa, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU JI€SITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpa3zoBanus, Oyaymieil mpodeccur U peaau3aluu COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11€JIECOO00PA3HOTO OTHOILIEHUS K MPHUpOJe, KaK HMCTOYHUKY
CYILIECTBOBAHHS )KM3HH Ha 3€MIIE;

NOHUMAaHUSL TJIOOAIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJIeM, BIHSHUS
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLMATIBHON CpPEbL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTWKEHUN XUMHM JAJIs
peLIEHUs] BOIPOCOB PAlIMOHAIBHOTO MPUPOJOTIOJIB30BAHMS;

AKTUBHOIO HEMPUATHS JIEUCTBUH, NPUHOCIIIMX BpEl OKpYKaroUen
IPUPOAHON Cpele, YMEHHsS INPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUA NMPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALATh UX;

HaJIM4Yusl pa3BUTOr0 3KOJIOTMYECKOTO MBILIJIEHUS, IKOJIOTUUECKOM KYJIbTYPHI,
OIbITa NEeATENBHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM
NPAKTUKE, CHOCOOHOCTM M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTUKHU;

NOHMMAaHUA CleUM(UKH XUMUM KaK HayKH, OCO3HaHHMs €€ poilu B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
MpecTaBlieHus 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE NMPUPOJAbI U YEOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU NPOoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOSXKJIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM i1  COBPEMEHHOM
UMBUJIM3ALMU: B €€ TyMaHUCTUYECKOM HANpaBICHHOCTH M BaXXHOW poONH B
CO3/IaHUH HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbl, PEIICHUHU TI100aTbHBIX MTPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YHEPIETUUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIAUIMHBI, OOECIEYEHUH YCIOBUU
YCHEIIHOTO TpyJa M SKOJOTHYECKH KOM(OPTHOM JKHU3HH KaKJOro 4YJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB U HUMEIOLIUXCS JAHHBIX C IEJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJBb30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHus Npo0JIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU TOTPEOHOCTSMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B paziuyHbIX cepax mpodeccuoHanbHON

ACATCIIBHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbie pe3yJbTaTbl OCBOCHUS Y4EOHOTO mpeamera «XuMus» Ha
YpOBHE CpeJHero oo1mero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE In: dbopmupoBaHUs MHPOBO33PEHUS oOyyJaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) O0IlIeHayYHbIe MOHSATHUS, OTpPaXKaIoIIne
LEJOCTHOCTh HAy4YHOM KapTUHBI MHpa W CHEUU(PUKY METOJIOB MO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIus, sIBJICHUE,
MpOIIECC, CUCTEMa, HAyYHBIM (haKkT, MPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIe0BaHue, HAOII0IeHNEe, N3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCalbHbIe y4eOHbIC NeWCTBUs (MO3HABATEIbHBIE, KOMMYHUKATHBHBIC,

pEryJsiTUBHbIE), oOecreynBarome dbopmMupoBaHue (GyHKIHMOHATIBHOM
IPAaMOTHOCTH M COLMAJIbLHON KOMIETEHIIMU 00yYarouIuXcs;
CIIOCOOHOCTH oOyJaromuxcs UCII0JI30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS W YHUBEPCAIbHBIC y4YCOHBIC
JICUCTBUS B MO3HABATEIBHON U COIMAJIBHOM MTPAKTHUKE.

MeranpenMeTHbie pe3yabTaThl OTpPa)XalrT OBJAJEHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABaTEIbHBIMH, KOMMYHHUKAaTUBHBIMH ¥  PETYJISATUBHBIMU
JICICTBUSIMU.

OBuanenue YHUBEPCAJIbHbIMHU y4eOHbIMH MO3HABATEJIbHBIMHU
AeHCTBUSIMMU:

1) 6a3oBbIe JIOrHYeCKHeE e CTBHS:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpooOsiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpeAesaTh LEJIH JESITEIbHOCTH, 3ajJlaBas IapamMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABICHHBIMHU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUU 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJIC/ISITh XApAKTEPHbIEC NMPU3HAKU MOHSITUN M YCTaHABIMBATH HUX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUA M KpPUTEpUM IJs KiIacCUPUKAIUU BEIIECTB U
XUMHUYECKUX PEaKInii;

yCTaHaBJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJECHHUS (MHIYKTUBHBIC, JIEIYKTUBHBIE, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTM W MPOTUBOPEUYUSI B paccMaTPUBAEMbIX
SBIICHUSX, (POPMYIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (opMmysia, YpaBHCHHE XWMHYECKOU
peaKkiuy — MPU PElIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIC TIPEICTABIICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHUUECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BJIAJI€Th OCHOBAMHU METOJIOB HAYYHOTO TMO3HAHUS BEIIECTB M XUMUYECKUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpMYJIHpOBaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI 1Ji1 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BIAJC€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEIACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOII0JaTh 33 XOJA0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (POpMYyJIHpPOBATH
0000IIeHUS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BAHUSA,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON PaboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEIOBATENLCKOW U MPOEKTHOM
NESATeNIbHOCTH, TMPOSBIISATh CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]lay, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAy4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUSA, CIPAaBOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHanmM3UpoBaTh MHPOPMALIUIO PA3NIMYHBIX BUAOB U (HOpM
npeACTaBICHUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



GbOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE U
oroope wuHbOpMan¥K, HEOOXOMUMOW JJIsi BBIMOTHEHUS Y4YEOHBIX — 3ama4
OIPEAECIIEHHOIO THUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUHA U Pa3TUIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTUMANBHYIO  (GOpMYy  TPEACTABICHHUS
uH(popmanuu (cxeMsbl, rpaduKu, TMarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

WCIIOJI30BaTh HAyYHBIA S3BIK B KadeCTBE CpeAcTBa npu paboTe ¢
XUMUYECKON uWHpOpMaIMeil: TPUMEHSATh MEXIpeaAMeTHbIe ((du3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (DOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HATJISTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYIaeMOM TeMbI B XOJ€ Iuajaora u/uiu
JTUCKYCCHUH,  BBICKa3bIBaTh  WJAEH, (OPMYJIUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTETHHO BBITTOJTHCHHUS TIPE/IIIOKEHHON 3a1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yIbTaTOB IO3HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBLHO MJIM COBMECTHO CO CBEPCTHUKAMU MPH BBIMIOJTHEHUHU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW pabOThl IO MCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro MnpoekTa u (HopMyJIupoBaTh BbIBOIbI
[0 pe3yjbTaraM MPOBEIEHHBIX HCCIEAOBAHMN MYTEM COTIACOBAHUS TMO3ULMNA B
xoJ1e 00Cy X IeHHS 1 OOMEHA MHEHUSMH.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJISITHBHBIMH JeHCTBUSIMU:

CaMOCTOSATENILHO IUJIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
NEeATENBHOCTh, OMpenessas e€ Ieau W 3aJadyd, KOHTPOJHMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraeMblii ajiropuT™M JACUCTBUM MpHU
BBITIOJIHEHUU YYEOHBIX U HCCIENIOBATENbCKUX 3a7ad, BbIOMpaTh HamOoJee
3G deKTUBHBIN Ccroco0 HMX pemieHus ¢ Y4ETOM TOJyYeHHS HOBBIX 3HAHUU O
BCIIECTBAX M XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOSH JIEATEILHOCTH Ha OCHOBE CaMOaHAIIN3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «Opranuyeckas XuUMHUS»
OTPAXaroT:

c(hOPMHUPOBAHHOCTh  NPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpPA, POJIM XHUMHUM B IIO3HAHWUU SBJICHUU



npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM TSI pEIIeHHUsT TPAKTUYECKHUX 3a/1a4
U DKOJIOTMUECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHUX  3HAHUM, KOTOpass  BKJIIOYACT:
OCHOBOTOJIAralolife TMOHATUS (XUMHUYECKUU DJIEMEHT, aToM, JJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKAs
CBsI3b, CTPYKTypHas dopmyia (pa3BEpHyTas M COKpami€HHas), MOJb, MOJSPHAS
Macca, MOJISIPHBIM 00BEM, YITIEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTMYECKUHN psJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCIIOPOJ, U a30TCOJAEpXkAIIUe COCAUHEHUS, MOHOMEp, MOJHUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux Bemiects A. M. ByTiepoBa, 3aKk0OH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3BIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXanme B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHX
SIBIICHUM, (DAKTOJIOTMUECKUE CBEICHUS O CBOMCTBax, COCTaBe, IOJIYYCHUU U
0€30MacHOM HCIOJIb30BAHUU BAXHEHIINX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
yCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TMOHITHUS MpPU
OMHUCAHUU COCTaBa, CTPOCHHUSI U MPEBpAICHUN OPTraHUYECKUX COCAMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIONH30BATh XUMHYECKYI0 CHMBOJIUKY IS
COCTaBIICHUSI MOJIEKYJISIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMynT OpraHMYECKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
W3TrOTaBIUBATh MOJIEM MOJIEKYJ OPTraHMYECKUX BEIIECTB JJI WLIIOCTPAIlUU HUX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAJICKHOCTh H3YUYECHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpeAeTIEHHOMY
KJIacCy/Tpynne CcoequHEHuN (yrJIeBOJOPOAbI, KHUCJIOPOA U a30TCOAEpPIKaIIUe
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHMs), JaBaTh WM Ha3BaHUS IO
cuctematuieckoii HomeHknatype (IUPAC), a Takke NpHBOIWUTH TPHUBHAIBHBIE
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUIEH, AllEeTUJICH,
ATWJICHIJINKOJb, TIHIEpUH, (eHos, (HopManbAerul], aleTaabJIerua, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBASI KUCTIOTA, CTE€APUHOBAs KUCIIOTA, TIII0OK03a,
bpyKTO3a, Kpaxmal, eJIII0JI03a, TIUIUH);

cOPMHUPOBAHHOCTh YMEHHSI ONPEACISITh BHUABI XUMHUYECKON CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OIMHAPHBIC U KPATHBIC);



c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IMOJOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemniectB A. M. BytnepoBa st 00bsICHEHUS 3aBUCHMOCTH CBOICTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nYeckre M XUMHUYECKHE CBONCTBA TUMUYHBIX MPEACTABUTENICH pPa3IUYHBIX
KJIACCOB OPTraHMYECKUX BEILECTB (METaH, 3TaH, STUJIECH, NPOIMWICH, alleTUJICH,
Ooyranuen-1,3, merwnOyranuen-1,3, OeH30J, METaHOJ], 3TaHOJ], STUJICHIJIUKOJb,
THIeprH, (EHOJI, aleTaNbICTH I, MypaBbUHAS W YKCYCHAs KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0J103a, AMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh T€HETHYECKYIO
CBA3b MEXIY HUMH YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIHUA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOIOPOTHOTO
Chipbsi (He(pTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKu;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJWYECTBA MCXOJHOTO BEIIECTBA WM IMPOIYKTa
peakuy IO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO W3 HCXOJHBIX
BEIIECTB WM MPOAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJAaX HAYYHOIO MO3HAHUs, UCIIOJIb3yEMbIX B XUMHUH NPU W3YUYEHHH BEUIECTB U
XUMHUUYECKUX SBJICHUHN (HAOJIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTa0OpaTOpHBIM O0OPYIOBAaHUMEM, a TaKXKe MpaBWIa OOpaIIeHUs C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMH MO BBIMIOJHEHUIO J1aOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBIMIOIHATh XUMHYECKUM
HKCHEPUMEHT (TIpEBpaIEHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, MOJIyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIECTB, JCHATypaIusi OCIKOB NMPH HArpEeBaHWM, I[BETHHIE pPEaKIMu OETKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEJCTABIATh PE3YIbTaThI
XUMHUUYECKOTO JKCIEepUMEHTa B (GopMe 3alucCu YpaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

cOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XHWMUUYECKYIO
uH(pOpMAIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ YMEHUH  COOJIIOJaTh  MpaBWJIa  JKOJIOTHYECKU
IeJIeCO00Pa3HOT0 TOBENECHUS B OBITY W TPYAOBOH NEATEIHHOCTH B IEIAX
COXPaHEHHSI CBOETO 3JI0POBbS M OKPY)KAIOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OMAaCHOCTh BO3JICWCTBHS HA JKHUBBIE OPraHU3MbI OIMPEAECIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMas cMmbicha mokazarens [1/IK, mosicHsITh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TMPEJOTBPAICHUSI KX BPEJHOIO BO3JCHCTBHUS HA OpPraHu3M
YETIOBEKA,

JUIsl 00yJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX M CJIA0OBUASIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOYeUHYI0 cUCTeMy oOo3HadeHuil JI. bpains s 3amucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuyeckas
XUMUS OTPakaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPa, POJM XHUMHUU B T[IO3HAHUU SIBJICHUU
npupoasl, B (QOPMUPOBAHUU MBIIUIEHHS W  KYyJbTYphl JIMYHOCTH, €€
(GyHKITMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /I pelIeHUs MPAKTUYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpene;

BIAJICHUE  CHCTEMOM  XUMUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIONIUe MOHATHSA (XMMHUYECKUH 3JIEMEHT, aTroMm, u3oTom, S-, pP-, d-
ANIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEIIEHh OKUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHAs, MOHHAS, METAJUTMYECKasi, BOJOPOJIHAS ), KPUCTATUIMYECKas PeIIETKa,
TUNBl ~XUMHUYECKUX  PEAKUUM, PacTBOp, IJIEKTPOJHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIMTUYECKAs] JAUCCOLMALMS, OKHUCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMHUYECKOW peaklMu, XUMHUYECKOE DPABHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
IIEKTPOJUTHYECKON Jucconmanuu, nepuoandeckuit 3akon [[. M. Mennaeneena,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIlCHUSI SHEPTUU
pU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3BIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIME B OCHOBE IMOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKUX SIBIICHUM, (PAKTOJIOTMUECKHUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, OJyYCHUH U 0€30MMaCHOM HCTIOIb30BAHUH BAKHEUIITUX HEOPTAaHUICCKUX
BEIIECTB B OBITY U MIPAKTUYECKOM I€ITEILHOCTH YEJIOBEKa;



c(OPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE NPU3HAKU MOHSATHUH,
yYCTaHAaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS MpPU
ONKMCAHUM HEOPTAaHMYECKUX BEIIECTB U UX IPEBPALLECHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIOJNB30BATh XMMHUYECKYI0 CHMBOJIUKY JUIS
cocTtaBlieHHss (GOpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaKIUH,
cucremarndyeckyro HomeHknarypy (IUPAC) u tpuBuanbHble Ha3BaHUS OTACTBHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HEralI€Hasl U3BECTh, IMThEBAS COJA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTb YMEHUN ONpPENENSATh BaJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJE€HTHAsi, MOHHAs, METAJNINYECKAsl, BOJIOPOJHAS) B COCUHEHUSAX, TUI
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOrO BEIleCTBa (aTOMHAas, MOJIEKYJIIpHasi,
MOHHAas, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX PacTBOPAaxX HEOPraHUYECKUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh IPUHAIIEKHOCTD
HEOPraHUYECKUX BELIECTB IO HX COCTaBYy K OIpeAeIEHHOMY KiacCy/Tpymie
COEJIMHEHUH (IIPOCTBIE BEIIECTBA — METAJUIBl U HEMETAJLJIbI, OKCU/bI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPHIBATH CMBICI MEPUOINYECKOr0 3aKoHa /[,
W. MenpneneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYyHKLUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKHX 3JeMeHTOB 1—4 mnepuonos Ilepmoanueckoil CHUCTEMBI
xuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ysl MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanm, «QHEPreTUYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COEIUHEHUM
110 IepuoaaM u rpynnam llepuoanueckor cucTeMbl XUMHUECKUX d1eMeHTOoB /[[. 1.
Meneneena;

cOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHMYECKOW CBA3M MEXKIY HEOpraHM4eCKUMU
BEILLIECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHUS KiIacCU(PUIHUPOBATh XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM TMPU3HAKAM (YUCIY M COCTABY pPEArMPYIOMIMX BEUIECTB, TEILIOBOMY
addexTy peakiu, U3MEHEHHUIO CTEMEHEW OKHCICHHUS DJIEMEHTOB, OOpaTUMOCTHU
peaklny, y4aCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBIATh YPABHEHMsI PEAKLUIl pa3iHuHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIE YPABHEHHS PEaKlMii MOHHOTO 0OMEHa, YUUThIBas
YCJIOBHSI, PU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;



c(OPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, TOATBEPKIAAIOIINE
KaueCTBCHHBIH COCTaB PA3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATh
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

c(OPMUPOBAHHOCTh yMEHHH  PACKPBIBATh CYIIHOCTh  OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLMI MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIO OanaHca
ATUX PEaKIUd;

c(OPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKIyy OT Pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHUS
B 3aBUCUMOCTH OT BHeIIHEero Bo3aeicTeus (npunuun Jle larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE MPOIECCHI,
JeKalie B OCHOBE IMPOMBINIICHHOTO MOJyYEHUs CEPHOM KHUCIOThI, aMMHaKa, a
TaKk)ke CPOPMUPOBAHHOCTH NPEJICTABICHUNH 00 OOIMX HAyYHBIX NPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUMCICHHUS C HUCIOIB30BAHUEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHH Ta3oB
IpU XUMHUYECKHX PEaKIUsiX, MacChl BEIIECTBA WM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOro 3¢ (}eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILECTB, IPEBPAILICHUS] U COXPAHEHUSI SHEPTHH;

c(OpMHPOBAHHOCTh YMEHHI COOJIIOIaTh PAaBUIIA MOJIb30BAHUS XUMHUYECKOM
nocyAod M JabopaTopHBIM OOOpYJOBAaHUEM, a TAaKXKE MpaBuia OOpalieHus c
BELIECTBAMHM B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBINOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH TUIAHUPOBATH M BBIMOJIHATh XHUMHUYECKHUNA
DKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOJAOPOJA B MPUCYTCTBUU KaTalW3aTopa,
ONPEJICJICHHE Cpeabl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIuu,
peaklry MOHHOTO OOMEHAa, KauyeCTBEHHbIE pEeaKuu Ha cyibdar-, kapOoHaT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHUS, PEIIEHUE SKCHEPUMEHTAIbHBIX 337a4 IO
TemaMm «Metamie»y U «HemeTannasl») B COOTBETCTBHM C MpaBWJIAMHU TEXHUKU
0e30macHOCTH TIPU OOpAIEHUH C BEIIECTBAMHU M JTaOOPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBISITh pPe3yJbTaTbl XUMHYECKOrO SKCIepUMEHTa B (QopMme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUPOBATh BBIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHGOpMaIMIO, TOJyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEJICTBA MAacCOBOM
KOMMYyHUKaIluu, MHTepHeT u ApyTux);



chOpMUPOBAHHOCTh ~ YMEHUH  COOJIIOJaTh  MpaBWJIa  JKOJIOTHYECKU
IIEJIeCO00Pa3HOTO TOBENEHUS B OBITY W TPYAOBON NEATEIHHOCTH B IEIAX
COXPaHEHHSI CBOETO 3JI0POBbS M OKPY)KAIOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OIMACHOCTh BO3/ICHCTBUS HA KMBBIE OPraHU3MBbI ONPE/IETEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHaTh Ha mnpumepax CHocoObl YMEHBIICHUS U
MpeAOTBPAIICHUSI KX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00Y4YaroIIUXCsl ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CIENBIX M CHAa0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins njs 3anucu XMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabubie IIpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThbI
pecypchbl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHH
IIpenmer opranndeckoit xumuu. Teopus
11 CTPOEHMS OPraHUYECKUX COETNHEHUH A. 3
M. bytneposa
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHBIC YTIIEBOIOPOABI — AJTKAHBI 2
59 HenpenenbHble yrieBoJOpOIbl: aJIKEHBI, 6 1
' aJIKa/IueHbl, aJTKUHBI
2.3 ApoMaTtudeckue yrieBoa0pobl 2
54 [IpupoaHbIe HCTOYHUKH YIJIEBOJAOPOIOB U 3 1
' UX nepepaboTkKa
Hroro no paszneny 13
Paznen 3. Kucsiopoacoaep:xaniue oprannieckue coeJuHEeHNs
3.1 Crupter. @enon 3
Anpnerunsl. KapOOHOBBIE KUCIOTHI.
3.2 P 7 1

Crnoxuble 3¢upbl
3.3 VYrneBoasl 3 2



Utoro no pazneny

Pasnen 4. A3oTcoaep:kaine opraHudeckue coeMHeHus1

13

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Hroro o pasneny 3
Paspnen 5. BeicokoMoJieKy I pHbIe COeIUHEHU

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



11 KITACC

KoanuyecTBO 9acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iejioB U TeEM (audpoBble)
Ne n/m P Kontpoabnbie  IIpakTHueckue p
MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypchbl
Pazgen 1. Teoperuueckne 0CHOBbI XUMUH
Ctpoenue atomoB. [leproauyeckuii 3aKkoH
1.1 u [lepnonuueckas cuctemMa XUMHUUECKUX 3
aneMeHToB [. 1. Menneneera
19 Crpoenue BemniecTBa. MHOTOOOpasue 4
' BEIIIECTB
1.3 XVMHYECKUE pEAKIINU 6 1 1
Utoro no pazneny 13
Paznen 2. Heoprannueckasi xummusi
2.1 Meramist
2.2 Hemeramnnt 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Wroro no pazneny 17
Pazgen 3. XuMus 1 :KM3Hb
3.1 XUMUS U )KU3HD 4
Uroro no pazpeny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3






IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KosmmmyecTBo yacos DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypora Bcero Koutpoabupie  Ipakrueckue fsyqemm 26[()1;I;OB3T6JIBHBIQ
padoThI padoThbI pecypes:

IIpeamer opraHM4ecKoin XuMHH, e 1

BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE

Teopust cTpoeHUs OPraHUYECKUX

coenuaenuit A. M. byrneposa, eé 1

OCHOBHBIE [10JIOKEHUS

[IpencraBienue o kaaccupuKauu

opraHuueckux Bemects. Homenkiarypa 1

(cucremaTnyeckasi) U TpUBHAIbHbBIC

Ha3BaHUS OPraHUYECKUX BEIIECTB

AJTKaHBI: COCTaB U CTPOEHUE, 1

TOMOJIOTHUECKUN Psifl

Mertan 1 3TaH — npocTenire 1

MPEICTAaBUTENIN ATKAaHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1

OTWJIEH U TPONUJIEH — MPOCTEUIIINE 1

IIPEJICTABUTENIN AIKEHOB

[IpaxTuyeckast padota Ne 1. «Ilomyuenue 1 1

ATUJIEHA U U3yUYEHHE €0 CBOHCTB

Ankanuensl. byraauen-1,3 u

MetunoyraaueH-1,3. [lomydenne 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI



AJKHMHBIL: cOCTaB 1 0COOEHHOCTH CTPOCHHUA,

10 TOMOJIOTHUECKUHN Psil. ALETHIIEH —
NPOCTEHIINI MpeACTaBUTEIb ATKHHOB

1 Brrunciienus no ypaBHEHHIO XUMHUYECKON
peaxkuuu

12 Apensl: 0eH3011 U ToryoJl. TOKCHYHOCTh
apeHoB

13 I'enernueckas cBsA3b yriieBOJIOPOAOB,
NPUHAJISKAIINX K Pa3IMYHBIM KJIaccam
[TpupoaHbIe UCTOUHUKH YTIIEBOJIOPOIOB:

14 MPUPOJIHBIN ra3 U MOMyTHBIE HEPTSIHBIE
rassl, HeTh ¥ MPOAYKTHI €€ mepepaboTKu
IIpupoHbIE HCTOYHUKH YIIIEBOJOPOIOB:

15 MIPUPOJHBIN Ta3 U MOMyTHBIC He(PTIHBIC
rassl, HeTh ¥ MPOAYKTHI €€ nepepaboTKu

16 KonTponbhas paboTa mo pazueny
«YTII€eBOAOPOABD)

17 [IpenenbHble 0OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHoJI. BonopoiHas cBs3b

18 MHoroaromMHble COUPTHI: TUICHIIUKOIb U
[JIALEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYJIBI, (PU3NYECKHE
¥ XUMHUYECKHE CBOMCTBA, IPUMEHEHNE

20 Anpreruasl: GpopManbIaeTUI U
aneTanbaeru. AleTOH

21 OaHOOCHOBHBIE MpeieNibHbIe KapOOHOBBIE
KHUCJIOTHI: MypaBbUHAs U YKCYCHAS

22 [TpakTrueckast padborta Ne 2. «CBoiicTBa



23

24

pacTBOpa YKCYCHON KHCITOTBDY
CrteaprHOBas ¥ OJICMHOBAsT KUCIIOTHI, KaK
MIPEICTABUTENH BBICIINX KaPOOHOBBIX
KHUCJIOT

MpbL1a KaK COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBIE

25

CrnosxHble 3(hUpbl Kak MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOKHBIX

3¢upoB

26

27

28

JKupsl: ruiposin3, IpUMEHEHUE,
Ouostornyeckas posib >KHPOB
VYrieBoapl: cOCTaB, KJIacCUpUKAIHSI.
Baxueiinme npencraBuTeNu: riIr0K03a,
bpykTo3a, caxapo3a

Kpaxman u nemitono3a Kak IpUpo HbIe
MOJIUMEPEI

29

KonrponbHas pabota no pazaeny
«Kucnopoaconepxaiiye opraHuuecKue
coeanHeHus»/ Beepoccuiickas
npoBepouHas paboTa

30

OO011ast XapakTepUCTHKA a30TCOAEPIKALIIX
OpTraHWYECKUX COCTUHECHUM /
Bcepoccuiickas npoBepounas paboTa

31

32

AMWHBI: METUJIAMHUH W aHWJINH

AMUHOKHCIIOTHI KaKk aM(pOTEpHBIE
OpPTaHUYECKUE COCTUHEHUS, UX
Oouosornueckoe 3HaueHue. [lenrump.
benku kak npupogHbie



BBICOKOMOJICKYJIAPHBIC COCANHCHUSA

OCHOBHEBIE TIOHITHS XUMHH

33 BBICOKOMOJIEKYJIIPHBIX COCUHEHUN .
OcHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM. 1
IInacTmaccel, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



11 KITACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HMara uudposbie

Tema ypoka Kontpoabnubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTebHbIE

padoThl padoThbI pecypes:

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAA
KOH(UTypauusi aToMOB

IIepnognueckuit 3akoH u Ilepuoanueckas
cUCTEMa XMMUYECKUX di1eMeHToB /[]. 1.
Meneneesa, ux CBsi3b C COBPEMEHHOMU
TEOPHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOHCTB
XUMHUYECKHX 3JIEMEHTOB U UX COSAMHEHUH TI0
rpynmnam u nepuogam. 3HaueHue
NEePUOINYECKOT0 3aKOHA U CUCTEMBI
xumuueckux asemenToB /.M. MeHnieneeBa B
Pa3BUTHU HAYKHU

CrtpoeHue BerecTBa. XUMUIeCKas CBs3b, €&
BU/IbI; MEXaHU3MBbI 00pa30BaHUS 1
KOBAJICHTHOM CBsA3U. BomopoaHas cBsA3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. Beriecta
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHHUS

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
VcTHHHBIC ¥ KOJUTOUTHBIC PACTBOPBI. 1
MaccoBasi 107151 BELIECTBa B pacTBOpPE



10

11

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COeNMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHbBIX
KJIaCCOB

Knaccugukaius XuMHUecKuX peakiuuii B
HEOPraHWYECKOM U OpraHM4eCKON XUMHHU.
3aKOH COXpaHEHMsI MaCcChl BEILIECTB; 3aKOH
COXPaHEHHUS U IPEBPALICHUS] SHEPTUU IPU
XUMHUYECKHUX PEaKIMIX

Ckopoctb peakuuu. OOpaTuMble peakLuy.
XHUMHUYECKOE PAaBHOBECHE

[Tpaxtuueckas padota Ne 1. « Brustaue
pa3IMyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON peaKinm»

OnekTponuTHdecKas qucconuarys. [lonstue
0 BoJIopoiHOM Tokazarene (PH) pactBopa.
Peakuu nonHoro oomena. I'uapomnus
OpPraHMYECKUX M HEOPTraHMUECKUX BEIIECTB

12

OKHUCINTENFHO-BOCCTAHOBUTEIIbHBIC
peaxmmu. [Tonsitre 00 amekTposmze
pacIiaBoB U pacCTBOPOB COJICH

13

14

KonTponbnas pabota no paszneny
«TeopeTnueckre OCHOBBI XUMHUM»

Meraubl, ux nosioxxenue B [lepuoanueckoit
CHCTEME XUMHYECKHUX deMeHToB JI. 1.
MenzeneeBa 1 0COOEHHOCTU CTPOSHUS
aToMoB. O0mue PU3NIeCcKue CBOWCTBA
METaJI0B



15

16

17

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH Psif
HaIPsHKCHUN METaJIOB

XUMHUYECKUE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATPHH, KaJduil, KaIbI[Ui, MarHHH,
ATIOMUHHI) U UX COeTMHEHUI

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COoeTMHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX
CoeTUHEHUN

19

20

21

22

23

[IpakTuueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTAIbHBIX 33/1a4 10 TEME
«Mertamap»"

Hewmeramnibl, uX mMojgoXeHHe B
[Tepuoanyueckoit cucteMe XMMUYECKUX
aneMenToB . 1. Menneneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB

®duzndecKkue CBONCTBA HEMETAILIOB.
AnnoTponusi HEMETaUIOB (Ha IPUMEpPE
KHCIIOpOJa, cepbl, hocdopa u yrieposa)
XHUMHUUYECKUE CBOMCTBA FAJIONEHOB, CEPhI U UX
CoeTMHEHUN

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEMHEHHI

24

25

XHMMHYECKUE CBOUCTBA YIIEPOAa, KPEMHUS U
HUX COeIUHCHUN

[IprMeHeHne Ba)KHENIIMX HEMETAJUIOB U UX
COeTUHEHUN

26

O0001eHME ¥ CUCTEMATU3ALUS 3HAHUM 1O



teme «Hemeramney. Beraucnenns o
YPAaBHEHUSM XUMUYECKUX PEAKLUN U
TEPMOXUMHUUYECKHUE PACUETEI

[Tpaktuueckas padota Ne 3. «Pemenue

27 SKCHEPUMEHTAIIbHBIX 33/1a4 110 TEME 1
"HemeTtananr"»

08 KonTponbHas padota o Temam «MeTalsh 1
n «Hemeramaeny

29 Heoprannueckne u oOpraHMYeCcKrue KUCIOTHI. 1
Heopranuueckue u opraHnuecKue OCHOBAHUS
AMdoTepHbIE HEOPraHUYECKUE U

30 oprannyeckue coequHeHus. ['eHeTnyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB
Poinb XxuMuu B 00€CIIeYeHUH KOJIOTHYECKOM,

31 SHEPTreTUYECKON U MUIIEBON OE30TIaCHOCTH, 1
pa3BUTUU MEIULIUHBI
[TpeacraBnerus: 00 0OMUX HAYYHBIX

32 MPUHLIKIIAX TPOMBIIIIEHHOTO MMOIY4YEeHUS 1
Ba)KHEHIIINX BEIECTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHAIIOB

34 XuMHS ¥ 370POBBE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJabrarta

1

11

IIpoBepsiemble MpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 001ero 06pa3oBaHus

TeopeTnueckne OCHOBBI OPraHNYECKON XUMHUU

CdopMUpPOBAaHHOCTH TMPEJACTABICHUN O XMMHYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTUHbBl MHpA, POJM XUMHUU B TIO3HAHUU
SABIIGHUN TPUPOJBI, B (OPMHPOBAHMM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKUMOHAIBHOM TIpaMOTHOCTH, HEOOXOIUMOW ISt
pelIeHUsT TPAKTUYECKUX 3aJa4 M DIKOJIOTHYECKH OOOCHOBAHHOTO

OTHOUIEHUS K CBOEMY 3JI0POBbIO U IPUPOIHOM cpesie

1.2

Brnagenue cucremMoil XMMWUYECKMX 3HAHHMH, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIAraroIIue MIOHATHS (Monekyna, BaJICHTHOCTD,
3IEKTPOOTPUIIATENIBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHAsE Macca, MOJSPHBIA OOBEM, YIJIEPOMHBIA CKEJeT,
dbyHKUIMOHAIBHAS ~ TPyNIa,  pagdKall,  H30MEpHUs,  H30MEPHI,
TOMOJIOTUYECKUM  PsiZl, TOMOJIOTH, YIJIEBOJOPOAbL, KHUCIOPOA- H
a30TCOJIepXKAINe COEAMHEHHUSI, OMOJOTHYECKH AaKTHBHBIC BEIIECTBA
(yrmeBonpl, XKMpbI, OCJIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCAMHEHUS); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHusi opraHumudeckux Bemects A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHMBOJIMUYECKHI S3bIK XUMHUH, (PAKTOJIOTHUCCKUC
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, IMOJYYEHUH U OE€30MacHOM
WCIIOJIb30BAHUN  BAXXKHEHIIMX HEOPraHMYECKUX ¢  OPraHUYEeCKUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIPHOCTH YCJIOBCKA

1.3

1.4

ChopMUpOBaHHOCTb YMEHUH BBIABIATH XapaKTEPHbIE MPHU3HAKH
MOHATUM,  yCTaHABIMBATbL WX  B3aUMOCBS3b,  HCIIOJIb30BAaTh
COOTBETCTBYIOIIME IIOHATHSA IIPU OINHMCAHMM COCTaBa, CTPOCHUA U

MPEeBPALICHUI OPraHUYeCKUX COeTUHEHUIT

Cc(OPMHPOBAHHOCTh YMEHUH HCMOJIB30BAaTh XMMUYECKYIO CHMBOJIUKY
JUI  COCTaBJIEHUS MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COkpaméHHoi) (OpMyT OpPraHMYECKUX BEHIECTB U  YPaBHCHHU
XUMHMUYECKHUX PEAKLMM, U3rOTABINBATE MOJEIN MOJIEKYJI OPTraHUYECKUX
BEILECTB I WJUIIOCTPAMA MX XMMHYECKOTO M IPOCTPAHCTBEHHOI'O

CTPOEHUS




1.5

1.5

1.6

ChopmupoBaHHOCT, ~ YMEHHH  yCTaHABIMBATh  IPUHAJICKHOCTH
M3YUYEHHBIX OPraHMYECKUX BEIIECTB IO HMX COCTABY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (Tpymme) CcoeAuHEeHHH (YriIeBOAOPOIbI,
KHCIIOPOJ M a30TCOJEpKAIIUE COEAUHEHUS, BBICOKOMOJEKYIISIPHBIC
COCIMHEHHM), JaBaTh WM  Ha3BaHUS 10  CHUCTEMaTUYECKOU

nomenkiarype (IUPAC)

C(I)OpMI/IpOBaHHOCTL YMCHHA ONPCACIATL BHUbI XHUMHYECKOM CBS3U B

OpPraHn4CCKUX COCANHCHHUAX (OI[I/IHapHBIe n I(paTHLIe)

ChopMuUpOBaHHOCTb ~ YMEHHMSI HPUMEHSATH: IOJOXEHUS  TEOPHH
CTpOoeHHUs opraHudeckux BemiecTB A.M. ByrtiepoBa nisti oObsiICHEHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH

COXpPaHCHUA MACChI BCIICCTB

YrieBoaopobl. Kucnopoaconepxaniue u a30TcoJiepKalme

OpraHn4€CKUC COCIUHCHU. BBICOKOMOJICKyJIHpHBIC COCAMHCHU A

2.1

ChopMupoBaHHOCTh yMEHHI TPUBOJIUTH TPUBUAIBHBIC Ha3BaHHA
OTJEJIbHBIX OpPraHMYECKHUX BELIECTB (STWJIEH, MPONWIEH, alleTUJIEH,
STUJICHIJIMKONb, TIULIEpUH, (eHod, (opManbIeruj, aneTaabAeru,
MypaBbHHAasl KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBas KHUCIIOTa,
CTeapuHOBasl KHUCIJIOTa, IJII0OKO3a, (PyKTO3a, Kpaxmal, IeJJI0s03a,

TJTUITUH)

2.2

2.3

2.4

CdopMUpOBAaHHOCTH yMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHUE,
¢u3nyecKue M XUMUYECKHE CBOWCTBA THUIHYHBIX MPEICTaBUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEHIECTB (METaH, JTaH, JTHUJICH,
MPOMWJICH, aleTuieH, Oyraauen-1,3, MmerunOyranueH-1,3, OeH3om,
METaHOJ, ITAHOJ, STUJICHIJIMKOIb, TJIMIEPHH, (PSHON, areTambIeTu I,
MypaBbHHAsS M YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUTI0JI03a,

AMHUHOYKCYyCHas KI/ICJ'IOTa)

ChopMupOBaHHOCTh YMEHHS WILTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXIy  TUIOMYHBIMU  TPEJCTABUTENIIMH  PA3IUYHBIX  KJIAcCOB
OpPTaHUYECKUX BEIIECTB YPAaBHEHHUSIMHA COOTBETCTBYIOIINX XUMHUECKUX
peaxiuil ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMyI

CdhopMupoBaHHOCTB YMEHUS XapaKTepru30BaTh UCTOYHUKHA
YIIIEBOAOPOAHOTO CHIPbs (HEPTH, IPUPOIHBIN Ta3, yrojb), CHOCOOBI UX

nepepadOTKU U MPAKTHYECKOE IPUMEHEHUE POTYKTOB MepepadOTKU

3.1

XUMHS U KU3Hb. PacuéThl

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAaX HAYUYHOTO IMO3HAHHA, UCIIOJIb3YECMbIX B XUMUHU IIPU U3YUCHUHN



3.2

3.3

BEIIECTB W XUMUYECKUX sBICHUH (HAOIMIOJIEeHUE, HW3MEpeHue,
3KCIIEPUMEHT, MOJICIIUPOBAHNE), HCIIOIb30BaTh CUCTEMHBIC
XUMHUYECKUE 3HAHUA JUI TMPUHATHS PEIIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyallHuAX, CBA3AaHHBIX C BCIIECCTBAMU U UX IPUMCHCHUCM

ChopmupoBaHHOCT, yMEHMI COOMIOATh TpaBUIa MOJIB30BaHUS
XUMUYECKON TIOCYIOM W J1Ta0OpaTOpHBIM OOOPYTOBAaHHUEM, a TaKKe
mpaBuiia oOpalieHus: ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIIHUSIMHU

110 BBIIIOJITHCHHUIO J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB

ChopmupoBaHHOCTH YMEHUI TUIAHUPOBATH U BBIMOJHATH XUMHUYECKHIA
AKCIIEPUMEHT (IIPEeBpALCHHs] OPTaHUYECKUX BEIECTB MPH HarpeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIC PEAKIIUN
OpPraHMYECKUX BELIECTB, JEHATypalus OEJIKOB IpU HarpeBaHMH,
LIBETHBIE pEaKLUUU OEJIKOB) B COOTBETCTBMM C IpaBUIAMH TEXHUKU
0e30MmacHOCTH TMpU OOpalleHHH C BEIIeCTBAMU M JIaOOPaTOPHBIM
000pyI0OBaHUEM; MIPEACTABIATH pe3ynbTaThl XUMHYECKOTO
JKCIIepUMEHTa B (OpMe 3amucH YpaBHEHUH COOTBETCTBYIOIIMX

peakiuii 1 GopMyITMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIHTaTOB

3.4

3.5

CdopMUpOBAaHHOCTH YMEHUH MPOBOJAUTH BHIYUCICHHS 110 XUMUYECKAM
ypaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIUIECTBA WUIIU
MIPOJYKTa PEaKlUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO
U3 UCXOHBIX BEIIECTB WM MPOTYKTOB PEAKIIMN)

CdopMupoBaHHOCTH YMEHHI KPUTHUYECKH aHaJIN3UPOBAThH
XUMUYECKYI0 HH(OpPMAIHIO, TONYY4aeMyl0 H3 pPa3HBIX HCTOYHHKOB

(cpencTBa MaccoBoit nH(popMayu, cetb THTEpHET U IpyTue)

3.6

11 KITACC

Kon

ChopmupoBaHHOCT, yMEHHU COONIOAATH TMpaBWIA HKOJOTHUYECKU
11e1€ec000pa3HOro MOBEJIEHUS B OBITY U TPYIOBOW [EATEIBHOCTU B
LEJIAX COXPAaHEHHS CBOErO 3/I0pOBbSl U OKPYXKAMOLIEH HpUPOAHOI
Cpendpl, OCO3HAaBAaTh OMACHOCTh BO3JCHCTBUS HAa JKHMBBIE OPTaHU3MBI
OTIpENIeIEHHBIX OPTaHUYECKUX BEUIECTB, TIOHMMAsl CMBICI TIOKA3aTes
ITAK (upenenbHO [ONYCTUMOM  KOHLIEHTpAlMM), HOSCHATH Ha
IpUMEpPax CIOocOObl YMEHBIIEHUS M MPEJOTBPALCHHUS WX BPEIHOTO

BOS,Z[CfICTBHH Ha OpraHus3M 4€JIOBEKa

IIpoBepsiemble mpeAMeTHBbIE pe3yabTaThl 0CBOCHUSI OCHOBHOI



MPOBEPSIEMOr0
pe3yJbTaTa

1

11

1.2

1.3

1.4

1.5

1.6

o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

TeOpeTI/I‘ICCKI/Ie OCHOBBI XUMHH

Brnanenne cucteMoil XMMHYECKMX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIME  TMOHATUS  (XUMHUYECKHH  DJIEMEHT,  aToM,
3JICKTPOHHAs 000JI0YKA aTOMa, S-, p-, -3JIeKTPOHHBIE OPOUTAII ATOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHULATEIBHOCTb, CTEIIECHb
OKHUCJICHUS, XUMHYECKas CBS3b, MOJIb, MOJISIpDHAsE Macca, MOJISIPHBIN
00BEM, KpUCTAUTMYECKash pemérka, TUIBl XUMHUYECKUX peakiui
(OKHCITUTENBHO-BOCCTAHOBUTENIBHBIE, 9K30- M JHIOTEPMHYECKHE,
peaKkud WOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIMTHI, HEIJIEKTPOJIHTHI,
JJEKTPOJIUTUYECKAsT ~ JUCCOLIMALMS, OKHUCIMTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHUYECKOW pEaKlMu, XUMUYECKOe PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUsl SJIEKTPOJUTHUECKON aucconuanmu, llepuoanueckuii
3akoH [I.M. MeHneneeBa, 3aKOH COXpPaHEHHsI MAaCChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUH SI3bIK XUMHH, (PaKTOJIOTHUECKUE CBEJICHHSI O CBOMCTBAX,
coCTaBe, MONYyYEeHHMH U O€30MacHOM HCIOJIb30BAHUM BAKHEUIINX
HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JIEATEIHHOCTH

YCJIOBCKaA

CdopMHpOBaHHOCTh yYMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBSI3b M3YYECHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
NOHATHA IIPU ONMCAHUU CTPOCHHMS M CBOWCTB HEOPraHMYECKHUX
BEUICCTB M MX IPEBPAILCHUM; BBIABIATH B3aMMOCBSA3b XMMHYECKHX
3HaHUHN c MOHATUSMHU u MIPEACTABICHUAMU JIpYTux

C€CTCCTBCHHOHAYYHBIX MPCIMCTOB

BJIa[[eHI/IC OCHOBHBIMHU MCTOAAMHU HAYYHOI'O IIO3HAHUSA BCUICCTB H
XUMHUUYECKHX  SIBICHUM (Ha6JIIO,Z[eHI/Ie, HU3MCPCHUC, OKCICPHUMCHT,

MO,Z[GJII/IpOBaHI/Ie)

ChopMupoBaHHOCTh YMEHUH ONpEAENsiTh BAJEHTHOCTh M CTENEHb
OKHCIICHUS XMMMYECKHX OJJIEMEHTOB B COEJUHEHUSAX pa3IMYHOIO
cocTaBa, BHMJ XHMHUYECKOM CBSI3U  (KOBaJIeHTHasl,  MOHHAsi,
METaJUIn4ecKas, BOAOPOIHAsI) B COCIUHEHUSX, THUIl KPUCTAJUIMYECKON
pPEeETKN KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs,

MeTauThIecKas)

CdopMupoBaHHOCT, YMEHUI OMPEAENATh XapaKTep CPeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHHUN

ChopMUpOBaHHOCTh ~ YMEHHSI  KJIACCH(HUIMPOBATH  XHUMHUYECCKHE

peaKuy MO pazIUYHbIM MpHU3HAKaM (YUCITy U COCTaBy pearupyrolux



1.7

BEIIECTB, TEIIOBOMY OJ((}EKTy peakiuu, W3MEHEHUIO CTereHel
OKHCIICHHS ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIUH,  YYaCTHIO

KaTajan3aTropa)

ChopMupoBaHHOCTb ~YMEHHMH  COCTaBIATh YpPaBHEHUS  peaknui
pa3MUYHBIX THIIOB, IOJHBIE M COKpPALIEHHBIE YpPaBHEHUS peakuui
MOHHOTO OOMEHA, YUUTHIBAsl yCIOBUS, PU KOTOPBIX 3TH PEAKIIUH YT

J0 KOHIIa

1.8

1.9

CdopmupoBaHHOCT, YMEHUHN NMPOBOJUTH PEAKILUU, MOJTBEPIKIAIOLINE
KAUeCTBEHHBIA COCTAaB  pA3JIMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh ONBITHBIM MYTEM HOHBI, NMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

CdopmMHupoBaHHOCTh YMEHHI pacKphIBaTh CYHIHOCTh OKHCIHMTEIHHO-

BOCCTaAaHOBHUTCIIbHBIX peaKHI/Iﬁ IMoCpEACTBOM COCTaBJICHUA

AIIEKTPOHHOTO OaiaHca 3TUX pPeaKLuit

1.10

1.11

2.1

2.2

2.3

2.4

ChopMHUpOBaHHOCTh yMEHHH OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKON peaklMU OT pa3IndHbIX (PaKTOPOB

ChopMupoBaHHOCTE  yYMCHHI  OOBSACHATH  XapakTep CMEMICHUS
XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3ACHCTBUS

(mpunnun Jle Hlatense)
OO01mas 1 HeOpraHU4ecKas XUMUs

CdopmupoBaHHOCT, yYMEHUN pacKpbhIBaTh CMBICH [lepuoamueckoro
3aKOHA J.N. MenneneeBa u JIEMOHCTPUPOBATH ero
CHUCTEMATU3HUPYIOIIYIO0,  OOBSCHUTEIBHYID U  IPOTHOCTHYECKYIO
byHKITUN

CpopMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX »dJeMeHTOB 1—4 mnepuonoB Ilepuoanueckoit
cucteMbl xumudeckux siemeHtoB JI.M. MenneneeBa, ucnonb3ys
HOHSTUS  «S-, P-, O-3JI€KTPOHHBIC OPOUTAIM», «IHEPTETUUCCKHE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTHM  M3MEHEHHs]  CBOMCTB
XUMUYECKHUX DJIEMEHTOB M MX COEAMHEHUHN MO Mepuojam U Trpynnam

[lepuoanueckoit cucteMbl XuMuueckux saeMenToB J[.M. Menaeneesa

CdopMupoBaHHOCT, YMEHHUU XapaKTEpH30BaTh (OMUCHIBATH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPraHMUYECKUX BEIECTB PA3IUYHBIX KIACCOB,
MOJTBEPXKJIATh  CYIIECTBOBAaHHME  TIE€HETHYECKOW  CBSI3M  MEXKIY
HEOPTaHUYECKUMHU BEIIIECTBAMU c MTOMOIIIBIO ypaBHEHUM

COOTBCTCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

CdopMHpOBaHHOCTh ~ YMEHUH  YCTAHABIMBATH  MPUHAAJIEKHOCTH



2.5

2.6

2.7

2.8

HEOPTraHWYECKHUX BEIIECTB IO HUX COCTaBY K ONpPEIEIEHHOMY KIaccy
(rpymme) coeaMHEeHUN (MPOCThIE BEUIECTBA — METAJUIBl U HEMETAIIbI,

OKCHJbI, OCHOBAaHMH:, KUCJIOTHI, aM(bOTepHBIC TUAPOKCHUIBI, COJ'II/I)

ChopMupoBaHHOCTh YMEHUH MCIOIB30BaTh XMMUYECKYI) CHUMBOJIUKY
JUIs  cocTaBlieHHs (OpMyJd BEIIECTB M YpPaBHEHUH XUMHMUYECKHX
peakmmii, cucrematrueckyro HomeHknatypy (IUPAC) u tpuBmnanbHbIe
Ha3BaHMUs OTAENbHBIX HEOPraHMYECKHMX BelecTB (yrapHblil ras,
YIJIEKUCHIBIA ra3, aMMMaK, TaméHas H3BECTb, Heram€Has H3BECTb,

NUTHEBas CoJa, MUPUT U APyTUE)

ChopMHUpOBaHHOCThL YMEHHH XapaKTepu30BaTh (OMUCHIBATH) oOIIHe
XUMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIISCTB PA3IMYHBIX KIACCOB,
MMOATBECPKAATH CYHICCTBOBAHUC reHEeTUIECKOU CBsA3U MCKIAY
HCOPTraHN4YCCKUMU BCIIIECTBaAMH C IIOMOIIIBIO ypaBHCHI/If/'I

COOTBCTCTBYHOIINX XUMHUYCCKUX peaKuHﬁ

CchopMupoBaHHOCTh YMEHUH IJIAHUPOBATH U BBIIOIHATH XUMUYECKUN
SKCHEPUMEHT (pa3lioKeHHEe MEepOKCHAa BOJOpPOJa B MPHUCYTCTBUU
KaTajau3aTopa, ONpeleleHHe CPeabl PACTBOPOB BEIIECTB C MOMOUIbIO
YHHUBEpPCAJIbHOTO HWHAMKATOpa, BIMSHUE pa3lIMYHBIX (aKTOPOB Ha
CKOpOCTh ~XHMHYECKOH peakiuy, peakuud HOHHOro oOMeHa,
Ka4eCTBEHHbIE PEAKLIUU Ha CyJb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHUS, DPEIIEHHE DKCIEPUMEHTAIBHBIX 3aJad 10 TeMaM
«Metamnb» u «HemeTanasl») B COOTBETCTBUHU C NMPABHJIAMU TEXHUKHU
0e30macHOCTH MpH OOpaIlleHUH C BEIIeCTBAMM M JIAOOPATOPHBIM
000pyZI0BaHUEM; IIPEICTaBIISATh pe3yJIbTaThl XMMHYECKOTO
JKCIIEpUMEHTa B (QOpME 3alMCH YypPaBHEHUH COOTBETCTBYIOLIMX

peakiuii 1 GopMyIHpPOBaTh BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

ChopMHUpPOBAaHHOCT, YMEHUW COOJIOATh MpaBHJIa TIOJb30BAHUS
XUMHUYECKON TMOCYIOH M Ja00OpaTOpHBIM O00OpyIOBaHHEM, a TaKXKe
npaBuiIa oOpalieHns ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIHMSAMU

I10 BBIITIOJITHEHUIO J'Ia60paTOpHI)IX XHUMHWYCCKUX OIIBITOB

2.9

3.1

ChopMupoBaHHOCTH ~ YMEHHMH  XapaKTepU30BaTh  XHMHYECKHE
IPOLIECCHI, JeXKallhie B OCHOBE MPOMBIIUICHHOTO IMOJYYEHUS CEpPHOU
KHCIJIOTHI, aMMHaKa, a Takke CPOPMHPOBAHHOCTh NPEACTABICHUN 00
Oo0mMX HAyyHBIX MPHUHIUNAX ©  OKOJIOTHYECKHUX  Ipodiemax

XUMHUYECKOTO IPOU3BOJICTBA
XUMHA U KU3Hb. PacuéTel

CdopMupoBaHHOCTh TPEICTABICHUNA O XHMHUYECKOW COCTaBISIONICH



€CTECTBEHHOHAYYHOM KapTUHBl MHUpPa, pPOJM XUMHM B IIO3HAHUU
SBJICHUM TPUPOABI, B (OPMHUPOBAHMHM MBIIUICHUS W KYJbTYpPBI
TUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM st
pellleHus] TPAKTUYECKUX 3aJady U OKOJOTHYEeCKH O0OOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON cpesie

3.2

3.3

3.4

3.5

CdopmupoBaHHOCTH yMEeHU# KPUTUYECKU aHAJIM3UPOBATh
XUMHUYECKYI0 HMH(POpMAIUIO, TMOIYYaeMyl0 M3 pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOM KOMMYHMKAIIUH, C€Th VIHTEpPHET U Apyrue)

CchopMupoBaHHOCTh yYMEHHMH COOMIOJAaTh MpaBUiIa HKOJIOTHYECKU
1eJ1eCO00Pa3HOr0 TOBEIEHUSI B OBITY M TPYAOBOH IESITENbHOCTH B
LENIX COXPAaHEHUS CBOEro 3[0pOBbS M OKpYXaroLled NpUpOIHON
cpensl

Oco3HaBaTh  OMACHOCTh BO3JIEUCTBHMSI HA JKUBBIE OpPraHU3MBI
ONpeAeNEHHBIX BEIIECTB, MOHMMAas cMbIci nokazatens [1/IK, nmoscusate
Ha MPUMEPAX CIOCOObI YMEHBIICHUS U MPEAOTBPAILICHUS UX BPEIHOTO

BO3,H6ﬁCTBI/I$I Ha OpraHus3M 4€JI0BCKa

CdopmupoBaHHOCTH YMEHHI MIPOBOJUTH BBIUMCIICHUS c
WCIIOJIb30BAHUEM IIOHATHUS «MaccoBas JOJsA BELIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEHHH Ta30B NpPU XUMHYECKUX PEAKIHUSAX, MacChl
BEIIeCTBA WM 00BbEMA Ta3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
TEIIoBOro 3¢ (dexTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, MPCBPAIICHUA U COXPAHCHUS SHCPIrun




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

1

11

1.2

1.3

2.1

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

HpeI[MCT OpFaHI/I‘IGCKOﬁ XUMUH: €€ BO3HHUKHOBCHHUEC, Pa3BUTUC U 3HAUYCHUC B
IMOJTYYCHHNHU HOBBIX BCUICCTB U MATCPUATIOB. Teopm{ CTPOCHUSA OPraHUYCCKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHHS

CrpykTypHble (OpPMYJIBl OPraHUYECKHX BEIIECTB. | OMOJIOTHS, H30MEpHS.
XHUMHUUYECKas CBA3b B OPraHUYECKUX COCIMHEHUAX — OJWHAPHBIC U KPATHBIC

CBA3H. HpeI[CTaBJ'IeHI/IC (6] KJ'IaCCI/I(bI/IKaI_[I/II/I OpraHNYCCKUX BCIICCTB

HOMCHKHaTypa OpTraHUYCCKUX COeI[I/IHeHI/Iﬁ (CI/ICTeMaTI/I‘IeCKaH) n
TPUBHUAJILHBIC HA3BAHUSA BayKHEHUIITHX HpeHCTaBHTeﬂeﬁ KJIaCCOB OPraHU4YCCKUX

BEIIIECTB
YrneBoropoasl

AJKaHBI: COCTaB U CTPOCHHME, TOMOJIOTMUECKHH psin. MeTraH W dTaH —
MPOCTEUINEe MPECTABUTEN aJTKaHOB: (PU3MYECKHUE U XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMeIIeHUS W TOPEHUs), HAXOXKICHHE B MPHUPOJE, MOIyuyeHUE U

IMPUMCHCHUC

2.2

2.3

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUIN psiA. DTUIEH U MPOMNMWIEH —
IPOCTEHIINE NPEJCTaBUTENIN AJIKEHOB: (PU3NYECKHE U XMMUYECKHE CBOMCTBa
(peakuuy THIPUPOBAHUS, TAJONEHUPOBAHMA, TUAPATALUU, OKUCIECHUS WU
NOJIMMEPU3ALINH), TIOTYyYEHHE U IPUMEHEHNE

Ankanuensl: Oyrtamuen-1,3 u MetmnOyraaueH-1,3: cTpoeHue, BaKHeHIINe
XUMHYECKHE CBOICTBa (peakmust MOJIMMEpPU3aIIN ). [Honyuenue

CUHTCTUYCCKOI'O KaydyKa U pC3UHBI

2.4

2.5

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUM psia. ALETHIIEH
— IPOCTEUIIMHA IMpEeJICTAaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (U3MUECKUE U
XUMHUYECKHE CBOMCTBa  (peakuuu TUAPUPOBAHUS, TalOT€HUPOBAHUS,

rUpaTaluy, TOPeHUs), HOIyYeHHe U IPUMEHEHNE

Apenbl. beHzon: cocraB, cTpoeHHe, (U3UYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TaJOreHUPOBAHUS M HUTPOBAHUS), IOJYyYE€HHE M NPHUMEHEHUE.
Tonyon: coctaB, cTpoeHue, pu3MUecKre U XUMHUYECKHUE CBOMCTBA (peaKiuu

raJIOTEHUPOBAHUSA M HUTPOBAHUS), MOJyYeHUE U NMPUMEHEHHE. TOKCUYHOCTh



2.6

3.1

ApCHOB. I'eneTnyeckas CBA3b MCXKAY YIUICBOAOpPOAAaMH, IMPUHAMJICIKAIIUMU K

Pa3IMYHBIM Kj1acCaM

[IpuponHble HCTOYHMKM YTIIEBOJOpOJOB. IlpupoaHblii Ta3 M mOMyTHBIE
HedTsuabIe Ta3bl. Hed1h u €€ mpoucxoxaenne. CrocoOs! mepepadoTku HEPTH:
MepPEeroHKa, KPEKUHT (TePMUYECKHUMA, KaTATUTUYECKHH), mupoin3. [IpoayKTs
nepepadOTKu HEPTH, WX MPUMEHEHHE B TPOMBIIUIEHHOCTH M B OBITY.

KamenHbI#1 yrosib v MpoayKThI €ro nepepadboTku
Kucnoponcoaepxauiue opraHudeckue COeAMHEHUS

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHOT W 3TaHOJ: CTPOCHHE,
¢u3nueckue U XMMHUYECKHE CBOWCTBA (peaklMy C aKTUBHBIMU MeTajlllaMH,
raJIoreHOBOJIOPOIaMH, TOpEHHE), MpUMeHeHHue. BogoponHbie CBSI3U MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBUE MeTaHOIa U ATaHOJIa Ha OPraHU3M YEJIOBEKa.
MHoroatroMHbsle  COUPTHL.  DTWICHINIMKOIb W TIHLEPHH: CTPOCHUE,
¢u3nueckue M XUMHUYECKHE CBOICTBa (B3aMMOJEHCTBHE CO IIEIIOYHBIMHU
MeTaJUIaMH, Ka4YeCTBEHHAsl PEaKIlMsl HA MHOTOATOMHBIE CTIUPTHI). [lelicTBre Ha

OpraHru3M 4YCJIOBCKA. HpI/IMeHeHI/Ie TJIIMLOECPHUHA U OTUJIICHTJIMKOJIA

3.2

®DeHOoJI: CTPOCHHME MOJCKYJbI, (PU3NUYECKUE ¢ XUMHUYECKHE CBOMCTBA.

Tokcuunocts ¢penona. [lpumenenue gpenona

3.3

3.4

3.5

Anbneruibl M KeTOHbL.  DopManbleruj, aueTalblIerujl: CTPOECHHUE,
¢u3nueckue W XUMUYECKHE  CBOMCTBAa  (peaklMd  OKHUCICHUS U

BOCCTAHOBJICHUS, KAYCCTBCHHBIC pCaKL[I/II/I), TMOJIYYCHHUEC U IIPUMCHCHUC

OHOOCHOBHBIE NpeiebHbIe KApOOHOBBIE KUCIOTH. MypaBbuHast U YKCyCHast
KHCIIOTBI: CTPOCHHE, (PU3NIECKUe U XUMHUECKHE CBOMCTBA (CBOMCTBa, 00IIHE
JUIL KJjlacca KHUCIIOT, peaknus JITepu(HKaiuu), MOJydyeHHe W NPUMCHEHHE.
CTCapI/IHOBaH u OJICUHOBAA KHCJIOTHI KaK npeacCTaBUTCIIN BBICHINX
KapOOHOBBIX KHCJIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIEee ICHCTBUE

Cnoxuble 3Qupbl Kak MNPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [ 'uaponus
cnoxHbX ddupoB. Kupel. Tuaponus xupoB. I[lpuMeHeHHe KUPOB.

buoniornyeckas poJib JKHPOB

3.6

VYrneBompl:  coctaB, Kiaccupukamus ~— yrieBogoB  (MOHO-, [U- H
nonucaxapuasl). [7OK03a — MNPOCTEHIIMIA MOHOCaXapua: OCOOEHHOCTH
CTPOCHHS MOJIEKYJbI, (pU3NUECKre U XHMHUECKHUE CBOWCTBA (B3aUMOICHCTBUE
¢ ruapokcuaom wmenu(ll), oxucieHHe amMMHAauHBIM PACTBOPOM OKCHJA
cepeopa(l), BoccTranoBiieHHE, OPOKEHHE TIIFOKO3bI), HAXOXKACHUE B TIPUPOJIC,
npUMeHeHue, Ouonorudeckas poib. DorocwHTe3. DpyKTO3a KaK H30MEp

rimoko3bl. Kpaxman m memmonosa Kak HOpUpofHble noaumepsl. CTpoeHue



4.1

4.2

5.1

5.2

Kpaxmaljla U LICJUIIOJIO3bI. du3nyeckue U XUMHYECKHE CBOMCTBA KpaxmaJia

(Tuzponn3, KaueCTBEHHAs PEaKIIUs C HOJIOM)
A30TcoepKallue OpraHu4ecKue COeAMHEHUS

AMUHOKHUCIIOTHI Kak aMm(pOoTepHbIe OpraHndeckue coequHeHusi. Guzndeckue u
XUMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha pUMepe TIIMIUHA). bruonorndyeckoe

3HAYCHHUEC aMHUHOKUCIIOT. HCHTI/II[I)I

benxn kax MNpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCOAWMHCHUA. HepBI/ILIHaSI,
BTOpUYHASI U TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHUE CBOWCTBA OEJKOB:

TUAPOJIN3, JCHATypalus, KAYCCTBCHHBIC PCAKIIUU Ha Ocnku
BBICOKOMOHGKYH}IPHBIG COCIMHCHUA

OcCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEDP, CTPYKTYpPHOE 3BEHO, CTECIEHb IIOJUMEPHU3allUH, CpEaHss
MoJieKyysipHasi mMacca. OCHOBHBIE METO/bI CHHTE3a BBICOKOMOJIEKYJISPHBIX
COEIMHEHMI — NTOJIMMEPH3aLUsl U TOJNKOHICHCALIHS

OKClepUMEHTAJIbHbIE METO/bl HM3yY€HHUs BEUIECTB U HUX IpEeBpallleHui:
O3HAaKOMJIEHHE C 00pa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,

jaacTtMacc, KaydyKoB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U PE3UHLbL

11 KITACC

Kon

1.1

1.2

1.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

TeopeTnueckue OCHOBBI XUMUH

XuMu4eckuil aneMeHT. AToMm. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J104YKa. DHEpreTH4eckue ypoBHH, MOyPOBHU. ATOMHBIE OpOUTANH, S-, P-,
d-anemeHTbl. OCOOCHHOCTH paclpeieNiCHHsT JJIEKTPOHOB IO OpOHTANsIM B
aToMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOHPUTypaIysl

aTOMOB

[lepnonnueckuit 3akoH u [lepuonnueckas cucreMa XUMUYECKHX 3JIEMEHTOB
.M. MengeneeBa. CBsi3p nepuoauueckoro 3akoHa u Ilepuoanueckoit
CUCTEMBbI XUMUYECKUX 351eMeHTOB J[.M1. Menaeneesa ¢ COBpEMEHHON TeOpUEN
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHUMHYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIIaM U
nepuoiaM. 3HaYCHUE TEPUOJNIECKOTO 3aKOHA B Pa3BUTUU HAYKHU

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHIBI XWMHUYECKOW CBS3U
(koBaJieHTHAsl HEMOJSIpHAs WU TOJspHAs, MOHHAasA, MeTaindeckas). MoHsl:

KaTUOHBl M aHHMOHBI. MeXaHU3MbI O6p330BaHI/I${ KOBAJICHTHOM XHUMHYECKOM



14

1.5

1.6

1.7

1.8

1.9

1.10

111

cBs13U (0OMEHHBIN M JOHOPHO-aKIEeNTOpHBIN). BogopoaHas cBsi3b
BanentHocTh. DnekTpooTpuLaTenbHOCTh. CTENeHb OKUCICHUS

BemectBa MOJIEKYJISApHOTO Y HEMOJIEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BelIECTBA. THUMBl KPUCTALIUYECKUX PEIIETOK.
3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIA KPUCTAUIMYECKON PEIIETKH.
[TonsitTne o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBHI.
MaccoBas 105151 BEILIeCTBa B pacTBOPE

Knaccudukanus HEOPTraHWYECKNX COCIMHECHUH. Howmenkiarypa
HEOPraHUYECKUX BELIECTB

Xumuueckass peakius. Knaccudukamus — XUMHYECKMX — peakiuii B
HEOPraHWYeCKOW U OpPraHMYecKOM XHMMHHM. 3aKOH COXPAaHEHMSI MaccChl
BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTrUU TMPU XUMHUYECKUX
peakuuax

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IM4HbIX (PaKTOPOB

Obpatumble peakuuu. XuUMHUecKoe paBHoBecHe. DakTOphl, BIMSIOMIME HA
COCTOsIHME XuMuueckoro pasHosecus. [Ipunnun Jle [larense

OnexrponuTrueckas aucconuanus. CibHbIE U ciaabbie amekTposnThl. Cpena
BOJIHBIX pAacTBOPOB BEILECTB: KHCJas, HEWTpajbHas, IenodHas. Peakuun

HOHHOTO OOMEHa

OKMCINTEIBHO-BOCCTAHOBUTEIBHEIC pcakuuu

2.1

2.2

2.3

HeopraHquCKaﬂ XUMUA

Hemeramnel. Ilonmoxenue HemetawoB B Ilepuognueckoit  cucreme
xumuueckux 3nementon J{.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusnueckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINHS HEMETAJUIOB (HAa MpUMEpe
KHCTIopoJia, cephl, hocdopa u yrieposaa)

XUMHUYECKHE CBOMCTBA BAKHEUIINX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yraepoma W KpeMHHs) U HUX COSAMHEHMN (OKCHIIOB,
KHCTIOPOJICO/ICPIKAIIUX KHUCIOT, BOJOPOJIHBIX coeAuHeHuii). llpuMenenue

BaXKHEHIINX HEMETAJJIOB U UX COETUHEHNN

Mertamnel. [lonoxenue metamnoB B [lepuoamyeckoil cucremMe XMMHYECKHUX
anementoB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOCHHS JJIEKTPOHHBIX
obomouek atoMoB MertayioB. OOmme ¢u3HYecKue CBONCTBA METAJLIOB.

CruiaBbl METaLIOB. DJIEKTPOXUMUYECKUN PsiJl HAPSHDKEHUM METAJIJIOB

2.4

XUMHUYECKHE CBOMCTBA BaKHEHIIMX METANIOB (HATpU, Kalui, KalbIUi,
MarHui, aJlOMAHUN, [IMHK, XpOM, JKeJIe30, Me/ib) U UX coeauHeHui. Oomue

CII0COOBI IMMOJIY4YCHH MCTAJIJIOB. HpI/IMeHCHI/Ie MCTAlJIOB B 6LITy N TCXHHUKC



2.5

3.1

3.2

3.3

I'enetnyeckas CBS3b HCOPTaHNYCCKUX  BCHICCTB, IMPUHAMJICKAINIUX K

Pa3IMYHBIM KJlaccam
XUMHUS U )KU3Hb

Pone xumum B oOeclieueHuH BKOHOFI/I‘ICCKOP'I, BHGPFGTH‘ICCKOﬁ n HHIHCBOﬁ
6€3OH3CHOCTI/I, PasBUTHUU MCIULUHBIL. Ilousatue o HAay4YHBIX MCTOOAxX

IIO3HAHUA BEIIECCTB U XUMHUYCCKHUX peaKHI/IfI

[IpencraBinenust 00 o0OMMX HAaydyHbIX MPHUHLMIAX [POMBIIUIEHHOTO
MOJIy4YEHHUsI BaKHEHIIMX BeulecTB. YeloBek B MUpPE BEIIECTB U MaTEPHUAJIOB:
BAKHEHMIINE CTPOUTENBHBIE MaTepuaibl, KOHCTPYKLIHMOHHBIE MAaTEpUabl,
KpPacKH, CTEKJIO, KEpaMHKa, MaTepUasbl JUIsl 3JEKTPOHUKH, HAHOMATEPHUAIbL,
OpraHUYeCcKHe U MUHEpAJIbHbIE YI00pEeHUS

XAMHSLT WU 30pOBbE YEJIOBEKA: IMPAaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBwia 0E30MacCHOTO HCIIOJIB30BAaHUS MpPENapaToB OBITOBOM

XUMHHU B HOBCCHHGBHOﬁ KHU3HU



