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HOACHUTEJBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro ooOimero oOpa3oBaHUA
paspaborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yibTaTaM OCBOCHUS
dbenepanbHOll  00pa30BaTEIbHOM MPOTpaMMbl CpeAHEro oOIiero oopa3zoBaHUs
(®OIT  COO), npencraBneHHbIXx B DenepaibHOM  rOCYJIapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
deneparuy, peaNM3yOMMX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPaMMbl, U
OCHOBHBIX TnoNokKeHH «Crtparernn pa3BuTusi BocnuTaHus B Poccuiickoi
deneparuun Ha niepuoya 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO0IIelt cTpaTeruy 00y4YeHus, BOCIUTAHUS M PA3BUTHUSL O0YJAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIN
koHuentyanbHbeie TosioxkeHust GI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJICH,
COJIEpKaHMsI, pPE3yJbTaTOB OOydYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0Opa3oBaTeNbHON  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYXMT 3aBEpLIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
[EJOCTHOM CHCTEeME XUMHUYECKOro oO0pa3oBaHUA. OTHU IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YyelioBeKa, a TakKKe OJKOJOTMYECKU OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0pOBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHUsI CPECTBAMHU YUEOHOTO
npeaMera «XHUMHS», COJIEpKAHHE UM TOCTPOCHHE KOTOPOro OIpENETCHbl B
nporpaMme MO0 XUMHUHU C YYETOM CHEenU(PUKA HAyKHM XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJLI U B MATEPHAIBHOW XU3HM OOIIECTBA, a TaKXKe C Y4ETOM
oOlUX 1eed W MPUHIMIOB, XaPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeaHero obmiero oopazoBanms B Poccuiickoit denepanun.

XUMHS KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPaeT OCOOYIO POJb B
COBPEMEHHOW IUBUIIM3AIIMK, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOU KYJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATIHLHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJCTaBIEHUS 00 OKpYKaroIIeM MHUpE KaK O €IMHCTBE
NPUPOJIBI U YeJOBEKa, KOTOpoe (OopMUpYETCS B XMMHUU HAa OCHOBE IMOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHHSI B3aUMOCBSI3U MEXIY
CTPOEHHEM BEIIIECTB, 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. CoBpeMEHHass XMMHUSA 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 ¢ OOMMHM LEISIMH W MOPUHIUIIAMH CpEIHEro oOIIero
oOpasoBaHus coaepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHD
W3YYEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEIMIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOAOJDKEHUA
o0pa30BaHus B PA3INYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipefmMeTa  «XUMHS»  SBISIIOTCA  0a30BbIE  KypCchl —
«Oprannueckas xumus» U «OOWAs U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEpPKaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKHU: 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
BEIIIECTB HA OCHOBE OOIIMX MOHSITHH, 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  3HAHUKW HAa  OMNpeNeIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKONM XHWMHUU BeEIIECTBa
pacCMaTpUBAIOTCSI HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCOUHECHUN, a TaKXKE HAa YPOBHE CTEPECOXMMHUYECKHX M JJIEKTPOHHBIX
MpeACTaBleHU O cTpoeHun BemecTB. CBeneHUs 00 H3y4aeMblx 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, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIIUU.

[logq HOBBIM yriaoM 3peHHs B TpeaMeTre «XuUMHs» 0a30BOrO ypOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUs
TEOPETUYECKU Marepuan 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 METOAO0JOTUYECKUX IMO3ULIUM,



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 NPUMEHEHHH, a TAKXKE O XMMHYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHusd JomnoyiHsgeTrcs B Kypcax 10 m 11 xmaccos
AIIEMEHTAMHU COJEP)KAHMS, WMEIOIIMMH KYJBbTYPOJOTMYECKUA W NPHUKIAJTHON
XapakTtep. OTH 3HAaHHUS CIOCOOCTBYIOT IOHMMAaHUIO B3aMMOCBSA3UM XUMHUU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B INO3HABATEIBbHONM M NPAKTHYECKOU
NeSTeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAKEHMsSI K IIpOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHUH, TOMOTAIOT
BBIIYCKHUKY OpPHUEHTHPOBAaThCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBAaTh MH(GOPMALUIO 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 MHPOBO33PEHYECKOW OCHOBBI JUJISi NOHUMAaHUS
¢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 HOBBIMH (akTaMd ¢  TEOPETUYECKUMHU
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 NPHUHATHIE MPOTPAaMMOM IO XUMHUHU MOAXOAbl K OIpPEAESICHUIO
COJACpKaHUS U TIOCTPOEHHUS TMpeAMeTa NpPeayCMAaTpUBAIOT  (POPMHUpPOBAHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEWCTBUH, HMEIOMMX 0a30BO€ 3HAUCHHE MJIA
pPa3NUYHBIX BHUJOB JESITEIBHOCTU: peIIeHUs MpodiieM, TMOUCKa, aHaiu3a Hu
00paboTku nHGOpMAIKU, HEOOXOIUMBIX JJIs1 MPUOOPETEHHUS OIbITa TPAKTUYECKON
U HCCIEN0BATENIbCKON AESATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpenogaBaHHWs XMMHM Kak Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK M HAa YPOBHE CpeIHEr0 001Iero 00pa3oBaHus, IPH ONPEICICHUN
COZIEpKATENIbHOM XapaKTepUCTUKUA LEJed H3YyYEeHUS NIPEAMETa HaIpPaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATENBHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypsl. C
METOOUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIeW H3y4YeHUs
IpeIMETa SBIJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pEHMs TVIABHBIMHU LIEJISIMH U3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (opmupoBaHMe CHUCTEMbl XUMHUYECKUX 3HAHUM KaKk  BaKHEHIIEH
COCTaBJISIIOIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBble MOHATHS, (PyHIaMEHTAIbHbIE 3aKOHbI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHUE M IMOHUMAHHUE CYIIHOCTHU JOCTYITHBIX
000011I€eHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMUpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/ax MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB M XHMHYECKUX SBIICHU,
UMEIOIIHUX MECTO B IPUPOJIE, B TPAKTUYECKON U MOBCETHEBHOM KU3HU;

e DPAa3BUTHE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHUEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBHII
0e30macHOro o0paIieHus ¢ BeIEeCTBAMH.

Hapsiay ¢ aTum, conepkarelibHasi XapaKTepUCTUKA LIeJed U 3a/1a4 U3yYEeHUs
IIpeMeTa B IPOrpaMMe 10 XUMHHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMM IPHUOPUTETAMH B CHCTEME cpefHero oomero odpazoBanus. CerojaHs B
OpernojaBaHUM XUMUU B OoJblIeld  CcTeneHHu OTAAéTcs  MPEeANoYTEeHUE
MPAKTUYECKONM KOMIIOHEHTE CoJAep>KaHusd OOy4YeHUs, 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 cBsf3u C 3TUM TOpU U3yYEHUM NpeaMera «XHUMHs» JIOMUHUPYIOIIee
3Ha4YeHHE MPUOOPETAIOT TaKKe LENH U 33a]Ja41, KaK:

ajanrtanusi 00yJaromMxcsi K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOILErOCS MHPA,
dbopMHpOBaHHE  HHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBI3aHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBaHre y OOy4yarOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIS Pa3IM4YHBIX BHJIOB
NEeSTEIbHOCTU: pElIeHHs MpolieM, MorcKa, aHaianu3a U 00paboTKu MHGOpMALIHH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUS] ONbITa AESATENbHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B IIO3HAHMM XHWMHH, a TaKXkKe U1 OLUEHKH C NO3ULUl
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPTaHU3M YE€JIOBEKAa U IPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYarOIIMXCS: CTIOCOOHOCTH CaMOCTOSITEIBHO MMPUOOPETATh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH IMOTPEOHOCTSIMH, UCITOJIB30BATh
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
MBIIIJICHUS, HA0JIFOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE 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 MPUPOIOTIONBE30BAHUS, TIOTIOJTHEHUSI YHEPTETUUECKUX 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, coctapiseTr 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hefenro), B 11 kinacce — 34 yaca (1 yac B Hezenio).



COAEPKXAHME OBYUYEHUSA
10 KVIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHM4YeCKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaT€pHANOB. Teopuss CTPOCHUS OPraHUYECKHUX
coenuuenuii A. M. Bytneposa, e€ ocHOBHBIE OJI0KeHUA. CTPYKTYpHBIE (POPMYJIIBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMUYECKas CBSI3b B
OPraHUYECKUX COEAUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccUpUKAIMN OPTaHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHWYECKUX COEAVMHEHUN (CUCTeMaThuyecKas) M TpUBUAJIbHbIE Ha3BaHUs
BAKHEHMIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKUX BEIECTB.

OKCMIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB W WX MNPEBpAILCHUMN:
O3HAaKOMJICHHE ¢ oOpasllaMyd OpraHMYeCKUX BEIECTB W MaTepuajlaMyd Ha HUX
OCHOBE, MOJICIMPOBAHNE MOJIEKYJ OPraHMYEeCKUX BEIISCTB, HAOIIOJCHHUE W
ONMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psaA. MeraH u dTaH —
MPOCTEUIITNE TIPEJICTABUTEITN QJIKAaHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu 3amMEeUIeHUsT W TOpPEHHMs), HAXO0XKACHUE B NPUPOJE, MOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTHYECKUIN psAl. DTUIEH U MPONUIECH —
MPOCTEUIITNE TIPEJICTABUTEITN AQJIKCHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUS, THUJpaTallUd, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHUE.

Ankaauensl: OyTtamueH-1,3 u meTunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuus nonumepusaiuu). [lonydeHre CHUHTETHYECKOTO
Kay4yKa U pE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psill. ALICTUICH
— TMPOCTEHIIMIA TPEICTaBUTENb AQJIKHHOB: COCTaB, CTPOCHHUE, (UUYECKUE H
XUMHUYECKHE CBOMCTBA (peakluy THIPUPOBAHMS, TAIOTCHUPOBAHUS, THApATAIUH,
TOpEHUsl ), MOJYyYCHUE U TPUMEHEHHE.

Apenbl. benzoin: coctaB, cTpoeHHE, (U3NYECKHE U XMMHUYECKUE CBOMICTBA
(peakuuy raJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHUE. 10.1)0:
cocmae, cmpoeHue, (uzuveckue U  Xumudeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTHYecKass CBsSI3b MEXKIY YIVICBOJIOPOJAMH, NPUHAICKAIMIUMH K
pa3TUYHBIM KJIACCAM.

[IpuponHble MCTOYHUKHM YTIIEBOAOPOAOB. lIpupoaHbpii ra3 W MOINYyTHBIE
HeTsaubie ra3el. Hedte un e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HETH:
MEPETOHKA, KPEKWUHT (TePMUYCCKUM, KaTATUTUYECKHi), Tupoiu3. [IpomayKTs
nepepadoTku HepTH, UX MPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITy. KaMeHHBIN
YTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C O0Opa3lamMu IIIacTMAacC, KaydyKOB U PE3WHBI, KOJUICKIIUU
«Heptp» u  «Yrodapy, MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB U
TaJIOTCHONPON3BOIHBIX, MMPOBEACHUE MPAKTUYCCKON PabOTHI: MOJYYSHUE ATHIICHA

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 UCXOJIHBIX BEIIECTB WM TPOYKTOB PEAKLIUN).

Kucaopoacoaep:kamue oprannyecKue coeMHeHUs

[IpenenbHble OQHOATOMHBIE CIOHUPTHL. METaHOJI W 3TAHOJ: CTPOCHHUE,
¢usnyeckue MW XUMUYECKHE CBOMHCTBA (peaklMM C aKTUBHBIMH MeETajlJlaMH,
raJIorTeHOBOJIOPOIAMH, TOpPEHHUE), NpUMEeHeHHe. BojopoaHble CBS3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE MEeTaHOJIa U 3TaHOJIa HA OPraHK3M YellOBEeKa.

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

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

Anpnerupl U kemowuwvl. DopManbaerui, aleTAIbACTUNl. CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIEHHUS U BOCCTAHOBJIEHUS,
KAueCTBEHHBIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas H
YKCYCHasl KHCJIOTBL: CTPOECHHE, (PU3NYECKHE W XUMHUYECKHE CBOMCTBA (CBOMCTBA,
obmue Juist Kj1acca KUCIOT, Peakiys 3TepupuKalnn), MoTydYeHHe U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAasg KUCJOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. MbuTa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple >(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘umaponus
cinoxHbIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenne xxupos. buonoruueckas
pOJIb )KUPOB.



VYrneBoabl: cocTaB, kjiaccuduKalnus ~— yrieBoaoB  (MOHO-, JAU- U
nonrcaxapuapl). [roKko3a — mpocTelmii MOHOCaXapya: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE 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.  dusnueckue W XUMHUUYECKHME CBOMCTBA Kpaxmayia (THAPOIU3,
KAueCTBEHHAsl pEAKIUS C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHHsS BEIIECTB M WX MPEeBPAlllCHUIA:
MpoBeJIeHWEe, HAOIIOJICHHE U OIMHCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHHE 3TAaHOJA
okcugom Memu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEWCTBHE TJIMIIEPUHA C
ruapokcugoMm meau(ll)), anpaerunoB (OKucIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHE Kkpaxmana C HOAOM),
MPOBEJICHUE MPAKTUUECKON PadOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bblunciienns 1Mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTa PEAKIUU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUH).

A30TcoiepKale OpraHuuecKue COeTMHECHMUS.

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

benku kak NpuUpOAHBIE BBICOKOMOJIEKYJISIpHBbIE coeAauHeHus. [lepBuunas,
BTOpHYHAS M TPETHUYHAS CTPYKTypa OeiIKoB. XHWMHYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIE PEAKIINHN Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIlCHUIA:
HaOJII0/ICHHE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATYypalus OEIKOB MpU
HarpeBaHUM, IIBETHBIE PEaKIIMKU OCJIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSSI MOJICKYIspHAas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALIS U TTOJIMKOHICHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHUS BEHIECTB M HX MpPEeBpallCHUN:
O3HaKOMJIEHUE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanns MeXNpeIMETHBIX CBSA3EH MPHU U3YUYECHUH OPTaHMYECKON XMMHH B
10 kiacce OCYLIECTBIISETCS YEpe3 HCIOJIb30BAHUE KaK OOIIMX €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, aHaJIu3, CUHTE3, Kiaccuukamus, nepuoJuIHOCTb, HAOIIOACHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHUE.

®dusnka: MaTepus, 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, OHMOJIOTMYECKH AaKTHUBHbIE BemiecTBa (OENKH, YTJIEBOIBI, >KUPHI,
dbepMeHTHI).

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

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

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHH

XUMUYECKUN BJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesieHus] 3JIEKTPOHOB 0 OpOHUTANSIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[lepuognueckuii 3akoH u [lepuoguyeckas cucremMa XUMHYECKHUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U [lepuoamyeckoil cucTemsl
xuMuueckux anemeHtoB JI. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHWMHYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX U CIOXHBIX BELIECTB IO TpyIIaM H MEpUOJaM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKass CBA3b. BHIBI XMUMUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJsipHas W MOJSpHas, UOHHAsA, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOU CBsI3M (OOMEHHBIM U JOHOPHO-
akuenTopHbelil). BomoponHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIDHOTO  CTPOCHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELECTBA. THIbl KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUIMYECKOU PEIIETKHU.

[TonsiTue o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10514 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Howmenxknatypa
HEOPraHUYECKUX BeleCcTB. ['eHeTMdeckass CBS3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIUX K PA3JIUYHBIM KJIaCCaM.

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

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (pakTopoB. OOpaTuMBbIC
peakuuu. Xumuyeckoe paBHoBecue. DakToppl, BIUAKOIIKE HA COCTOSHHUE
xuMmuueckoro papHosecus. [Ipunuun Jle Hlarenbe.

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

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNEPUMEHTAIbHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUI:
neMoHcTpanus Taonui «[leprogudeckas cucrema XuMuIeckux sjaeMentos 1. U.
MeHneneeBay, u3ydeHHe MoJeleld KPUCTAUIMUYECKUX PEIETOK, HaOMoJeHuEe U
OMHUCaHUE JIEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (pa3ioKeHue MePOKCUIa
BOJIOPOJA B NMPUCYTCTBUM KATAIN3ATOPA, ONPEAECIEHHUE CPEIBl PACTBOPOB BEIIECTB
C TOMOINIbI0 YHHBEPCAIBHOIO HWHIUKATOPA, pPEaKIMH HOHHOTO OOMeEHa),
MIPOBEJICHNE TTPAKTUUECKON paboThl «BiusHue paznuyHbIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON pEaKIUm».

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMSAM XUMHYECKUX pEaKUWM, B TOM YHCIIE
TEPMOXUMHUYECKHUE PaCU€Thl, Pacu€Thl C HCIOJH30BAHUEM IIOHATHS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuonuueckord  cucTeme
xuMudeckux snemeHtoB J[. M. MennaeneeBa U O0COOEHHOCTH CTPOCHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (HAa MpuMepe
KHCJIOpO/a, cephl, hocdopa u yriepoa).

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

[IpumeHeHnEe BAXKHEUIIINX HEMETAIUIOB U UX COCAUHECHUH.



Merannsl. [lomoxenne meramnoB B [leproanueckon cucTeMe XUMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS JEKTPOHHBIX 000JIOYEK
aToMOB MeTtasuioB. O6mme (usnyeckue cBoicTBa MeTamuioB. CIiaBbl METAIIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSHKEHUN 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
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe W OIHCAHUE JEMOHCTPALIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOAECHCTBHE THUJIPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U IEJI0YEH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérunle 3amaqn.

Pacuétel mMacchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce Wi O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIMH BEILIECTB,
pacy€Tsl Macchl (00BEMA, KOIMUECTBA BEIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
U3 BEUIECTB UMEET IPUMECH.

XuUMHS U )KU3Hb

Ponb xumun B 00ecrieueHUN SKOJIOTUYECKOM, IHEPreTUYECKON M MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MeAulMHBL. [loHATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX T[POMBIIIJIEHHOTO
MOJIyYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEIIECTB U MATEPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
MaTrepuanabl, KOHCTPYKLIMOHHBIE MAaTEpUalbl, 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 XMMHM B 11 Kitacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYUHBIX TMOHSITUH, TaK W TOHSATUM, SBISIONIUXCS
CUCTEMHBIMH JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEePUOAUYHOCTh, HAOII0ICHHE,
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 BEIMUYMHBI U €IUHUIIBI UX
U3MEPEHUs], CKOPOCTb.

buonorus: kneTka, opraHu3M, SKocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

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

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUIyprusi, IpOU3BOJCTBO
CTPOUTENIbHBIX MAaTEPUAJIOB, CEIbCKOXO03SIMCTBEHHOE IPOU3BOJICTBO, MUIIEBas
IPOMBIIUICHHOCTh,  (papMaleBTUYECKass  MPOMBINIICHHOCTh,  MPOU3BOACTBO
KOCMETHUYECKHUX IMPernapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepUasoB,
3JIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XM HA BA30OBOM YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHHUS
oOy4arolmuMHUCs TporpaMM CpeaHero oOiiero o00pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHbIM M MOpeaMeTHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3pabOTKH IJIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOTrpaMM CPEIHEro OOILero
00pa30BaHuUs SBISIETCS CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B COOTBETCTBUM C CHCTEMHO-JAEITEIHLHOCTHBIM TIOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha ypPOBHE CPEIHETO
oO1mrero oOpa3oBaHus BbIJICIEHBI CICAYIOIIUE COCTABIISIOIIHE:

OCO3HAHHE OO0YYaIOIIMMHCST POCCUHUCKONW TPAKIAHCKOW HWIECHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIPE/IETICHUIO;

HAJIM4KMe MOTUBAIIMK K O0YUECHHIO;

I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUW JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX [ICHHOCTEW U UCTOPUYECKHUX TPAAULIUIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CHOCOOHOCTH OOYYaroniuxcsi pPyKOBOJICTBOBATHCSI B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKaMHU, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJU4Yue MPaBOCO3HAHUS HKOJOTHUUECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XHUMHUs» AOCTUTAKTCA B
CAMHCTBE YYEOHOM M BOCIHUTATEIHHOM JIESITEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U HujcajaMu POCCUMCKOTO TPaKJIaHCKOTO OOIIEeCTBa, MPUHSATHIMA B OOIIECTBE
HOpMAaMU U TpaBWIAMH  TIOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpoIleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOyyJarommxcs.

JIuyHOCTHBIE pE3yJbTaThl OCBOEHUSI TNpeAMEeTa «XHUMHSI» OTPAKAIOT
c(hOPMUPOBAHHOCTh OIbITA [MO3HABATEIILHOM M MPAKTUUECKON JEesSTEIbHOCTU
OOy4JaromMXcs M0 peaqu3aliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOr0 BOCIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEM,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLMAIbHBIX HOpPMax H NPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUHU 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;

yBaXEHHUsI K MpOIEcCy TBOpPUECTBA B OOJACTH TEOPHUM U IMPAKTUYECKOTO
IIPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUSI 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 MH(POpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
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-HPABCTBEHHBIE
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 3I0poBOro © 0Oe3omacHoro ooOpas3a >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;

NOHUMAaHUsl LEHHOCTHM NPaBWI HHJWBHUAYaJIbHOTO M  KOJUJIEKTHBHOIO
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-HCCIIEeI0BaTEIbCKOM
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 M3YUYEHHUIO Mpodeccuil pa3IudyHoro pojia, B TOM
YHClie HA OCHOBE NMPUMEHEHHSI MPEAMETHBIX 3HAHUN IO XUMUH;

YBaXEHUS K TPy, JIIOJISIM TpyJa U pe3yiabTaTaM TPYAOBOU AeATEIHHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpa3zoBanus, Oyaymieil mpodeccur U peaau3alud 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
CYILIECTBOBAHMS )KM3HU Ha 3eMJIe;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLMATIBHON CpPEbL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTWKEHUN XUMHM JAJIs
pelieHus: BONPOCOB PALIMOHATILHOTO PUPOAOIIONb30BAHUS;

AKTUBHOIO HENpPUATHS JEHUCTBHUM, NPHUHOCAIIUMX BpEJ OKpYKAIOIIEH
IPUPOAHON Cpele, YMEHHsS INPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHCTBUN U IPEIOTBPAIIATh HX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYIbTYPHI,
OIbITa NEeATENBHOCTH HKOJIOTHYECKOI HaIpaBJIE€HHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COI[MAIBHON
NPAKTUKE, CHOCOOHOCTM M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOILIECTBEHHON MTPAKTUKH;

NOHMMAaHUA CleUM(UKH XUMUM KaK HayKH, OCO3HaHHMs €€ poilu B
(GOopMUPOBAHUN PAIMOHATIBHOIO HAYYHOI'O MBIIUICHUS, CO3/aHUU LIEJIOCTHOTO
IpeacTaBlieHuss 00 OKpYyXaloleM MHUpE Kak O €IMHCTBE MPHUPOIbI U YEIOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWU MpoOJieM 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 TI00aTbHBIX MPOOIeM
YCTOMUYMBOIO Pa3BUTHUS YETOBEUYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIAUIMHBI, OOECIEYEHUH YCIOBUU
YCHEIIHOTO TpyJa M SKOJOTHYECKH KOM(OPTHOM JKHU3HH KaKJOro 4YJeHa
00I11eCTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: T[OHMMAaHHUA CYUIHOCTH METOIOB
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 M HUMEIOLUIUXCA JaHHBIX C LEJIbI0 TMOJXy4YCHHUs
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY  00pa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU TOTPEOHOCTSMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B paziuyHbIX cepax mpodeccuoHanbHON
NEeSATENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MetanpeaMeTHbIe pe3ynbTaThl OCBOCHUS y4eOHOro ImpeaMera «XuMus» Ha
YPOBHE CpeHEro 00111ero o0pa3oBaHus BKIOYAIOT:

3HauYMMble 9 (OPMUpOBaHUS ~ MHUPOBO33pPEHUS  OOyYarOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHayYHbIe MOHATHUS, OTpPaXKarollue
LEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CIHEHUPUKY METOJOB TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, SHEPIUs, SBJIECHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHUE);

yYHUBEpCalIbHbIe YYeOHbIE NEUCTBHS (TIO3HABAaTEIbHbIE, KOMMYHUKATUBHBIE,

PETyJISITUBHBIE), o0ecreunBaroIIme dbopmupoBanue (GyHKIIMOHATBHOM
TPaMOTHOCTH U COIIMAILHOW KOMITETESHITUH 00YYaroIIIXCs;
CITIOCOOHOCTH 00yUarIMXCs UCII0Ib30BaTh OCBOCHHBIE

MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JIEMCTBUSA B II03HABATEIBHOW M COLIMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIE Pe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABaTEIbHBIMH, KOMMYHHUKAaTUBHBIMH ¥  PETYJISATUBHBIMU
JICUCTBUSIMU.

OnBJaanenue YHUBEPCAJIbHbIMHU y4eOHbIMH NMO3HaABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a30Bble JJOruvYecKue aecTBUSI:

CaMOCTOSITeILHO  (OPMYJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONpPEAEHATh LEIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTaThl ACSITEIbHOCTH C ITIOCTABJIICHHBIMU LIEJISIMU;



UCIIOJIB30BaTh MPU OCBOCHUHU 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XAPAKTEPHbIE MPU3HAKU MOHSITUH M YCTaHABIMBATh HUX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHSITHS VISl OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBJICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU I KJIACCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

yCTaHaBJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SABJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SABJICHUSX, GOPMYJIMPOBATH BHIBOABI U 3aKJIFOUCHUS;

MPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAKOBBIE) MOJIETH, PEOOPA3OBHIBATH MOJICTBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmylia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUH Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUUYECKUX 3ajady,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 0a3oBbIe MCCJIEeI0BATEIbCKHE 1eCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BELIECTB U XUMHUYECKUX
peakuuii;

dbopMyIHpPOBATH IS U 33/1a4d UCCIICIOBAHUS, UCTIOIb30BaTh MTOCTABICHHbBIC
U CaMOCTOSTEIHHO C(OpPMYyIUpPOBAaHHBIE BOIPOCH B KA4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (POPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKAa3bIBAEMBIX CYKIECHUN;

BJIQJIETh HABBIKAMHU CAMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (pOpMYyIHpPOBATH
000011IeHHS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUS,
COCTaBJISITh 000OCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

IpuUOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENBCKOM M MPOEKTHON
NEATeNIbHOCTH, TMPOSBIISTh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B ITO3HAHMSI.

3) pabora ¢ uHpopmaumeii:

OpPUECHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX WHopMauuu (HaAy4dHO-
NONyJisipHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIE IOCOOUS,
pecypebl HTepHETa), aHamM3UpOBaTh MHPOPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
NIPEACTABICHUS, KPUTHYECKHU OLICHUBATH eé JTIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTD;



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

MpUOOpeTaTh OMBIT HCMOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUHA U Pa3TUIHBIX TTOMCKOBBIX CHCTEM;

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

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHpOpMaIMeil: MpPUMEHATh MEXIpeAMeTHbIe ((dusudyeckue u
MaTeMaTHYECKHE) 3HAKH U CUMBOJIBI, (POpMYJIbI, a00peBUATypbl, HOMEHKJIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HATJISTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

3a/1aBaTh BOIPOCHKI IO CYIIECTBY 00CY>KIaeMOW TEMbl B XO0JI€ JUajora U/ WiIH
JTUCKYCCHUH,  BBICKa3bIBaTh  WJAEH, (OPMYJIUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTETHHO BBITTOJTHCHHUS TIPE/IIIOKEHHON 3a1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yIbTaTOB IO3HABATEIBHOW JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHUKAMU TP BBITIOJTHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW pabOThl IO MCCIEAOBAHUIO CBOMCTB
M3y4yaeMbIX BEIIECTB, Pean3ali y4eOHOro MPOeKTa U (POPMYJIHUPOBATH BHIBOIBI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCIAEAOBAHUN IMMyTEM COTJIACOBAHUS TO3WIUNA B
xoJ1e 00Cy)IeHUS 1 OOMEHa MHEHUSMH.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJISITHBHBIMH JeHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBJISTH CBOIO ITO3HABATEIbHYIO
NEeATENBHOCTh, OMpenessas e€ Ieau W 3aJadyd, KOHTPOJHMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MpEAJaraéMblii alropuT™M JACUCTBUM Mpu
BBITIOJIHEHUU YYEOHBIX U HCCIENIOBATENbCKUX 3a7ad, BbIOMpaTh HamOoJee
3 PeKTUBHBIN CMOCO0 MX pEHmICHHS ¢ Y4E€TOM IOJYyYeHUs] HOBBIX 3HAHUU O
BCIIECTBAX M XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOSH JIEATEILHOCTH Ha OCHOBE CaMOaHAIIN3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTpaXXaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAyYHON KapTUHBI MHpa, POJM XUMHUHW B TIO3HAHUU SBJICHUU



npuposibl, B  (OPMUPOBAHMU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUIECKUX 3a]1a4
U DKOJIOTMUECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHUX  3HAHUM, KOTOpass  BKJIIOYACT:
OCHOBOMOJIAralolfe TMOHATUS (XUMHUUYECKUUA JJIEMEHT, aTOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHYECKAs
CBsI3b, CTPYKTypHas dopmyia (pa3BEpHyTas M COKpami€HHas), MOJb, MOJSPHAS
Macca, MOJISIPHBIM 00BEM, YITIEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN P, TOMOJIOTH, YTIEBOAOPOIbI,
KHUCIIOPOJ, U Aa30TCOJEpKAIINE COEAMHEHHS, MOHOMED, MOJUMEp, CTPYKTYypHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannuyeckux BemiectB A. M. ByTtnepoBa, 3aKk0OH COXpaHEHHsS] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUHU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXanme B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHX
SIBIICHUM, (DAKTOJIOTMUECKUE CBEICHUS O CBOMCTBax, COCTaBe, IOJIYYCHUU U
0€30MacHOM HCIIOJIb30BAHWN BAXKHEHIIMX OPTraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHHMM BBISBIATH XapaKTepHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TMOHITHUS MpPU
OMHMCAHUU COCTaBa, CTPOCHUS U IIPEBPAICHUN OPTaHUYECKUX COETUHEHUM;,

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIONH30BATh XUMHYECKYI0 CHMBOJIUKY IS
COCTaBIICHUSI MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOH, COKpAIIEHHON)
dbopMynT OpraHMYECKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBIUBATh MOJIENIM MOJIEKYJ OPraHUYECKMX BEHIECTB JJIS WUIIOCTpAIUU X
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIUBATh MPUHAJJIC)KHOCTh HM3yUYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpeAeTIEHHOMY
KJIacCy/Tpynne CcoequHEHuN (yrJIeBOJOPOAbI, KHUCJIOPOA U a30TCOAEpPIKaIIUe
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHMs), JaBaTh KM Ha3BaHUS [0
cuctematuieckoii HomeHknatype (IUPAC), a Takke NpHBOIWUTH TPHUBHAIBHBIE
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUIEH, AllEeTUJICH,
ATWJICHIJINKOJb, TIHIEpUH, (eHos, (HopManbAerul], aleTaabJIerua, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KUCJIO0Ta, OJICMHOBAsI KUCJIOTA, CTEaApUHOBAs KUCIIOTA, TII0KO03a,
bpyKTO3a, Kpaxmal, eJIII0JI03a, TIUIUH);

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



c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa st 00bsICHEHUsI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckre M XUMHUYECKHE CBOMCTBA TUMUYHBIX MPEICTABUTENICH pPa3TUUYHBIX
KJIACCOB OPTraHMYECKUX BEILECTB (METaH, 3TaH, ATUJICH, MPOIMWICH, AlEeTUJICH,
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 YPAaBHEHHUSMHU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOIOPOTHOTO
Chipbsi (HeQTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI HX MepepaboOTKu U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadoTKH;

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

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAHUM 00 OCHOBHBIX
METOJAaX HAYYHOIO MO3HAHUs, UCIIOJIb3yEMbIX B XUMHUH NPU W3YUYEHHH BEUIECTB U
XUMHYCCKHX SIBJICHUH (HAOII0IcHUE, U3MEPEHHE, SKCIICPUMEHT, MOJICITMPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIO W JTabopaTOpHBIM O00OpYIOBaHWEM, a TaKXKe MpaBuia OOpameHus ¢
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITTOJHEHHIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBIMIOIHATh XUMHYECKUM
HKCHEPUMEHT (TIpEBpaIEHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, MOJIyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHbIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JCHATypaIusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC pPEaKIMU OEJIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEJCTABIATh PE3YIbTaThI
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3alucCh YpaBHEHUM COOTBETCTBYIOIIMX
peaknuii 1 HOpMyIUPOBATH BHIBOJIBI HA OCHOBE dTUX PE3YJIbTATOB;

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



chOpMUPOBAHHOCTh ~ YMEHUH  COOJIIOJaTh  MpaBWJIa  JKOJIOTHYECKU
IIEJIeCO00Pa3HOTO TOBENEHUS B OBITY W TPYAOBON NEATEIHHOCTH B IEIAX
COXPaHEHHSI CBOETO 3JI0POBbS M OKPY)KAIOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OMAaCHOCTh BO3JICWCTBHS HA JKHUBBIE OPraHU3MbI OIPEAECIEHHBIX OPraHUYECKHX
BEILIECTB, MoHUMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBPAICHUSI KX BPEJHOIO BO3JCHCTBHUS HA OpPraHu3M
YETIOBEKA,

JUIsl 00yJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX M CJA0OBUASIIMX OOYYalOIIMXCS: YMEHHE MCIOJIb30BaTh
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 MHUpa, POJM XHUMHUU B I[IO3HAHUU SIBJICHUU
npupoasl, B (QOPMUPOBAHUU MBIIUIEHHS W  KYyJbTYphl JIMYHOCTH, €€
(GyHKITMOHATBHON TPAaMOTHOCTH, HEOOXOAUMOM JJIsI peIlIeHUs] TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIECHUSI K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BIAJICHUE  CHCTEMOM  XUMUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIONIUe MOHATHSA (XMMHUYECKUH 3JIEMEHT, aTroMm, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKHUCJICHUS, XMMUYECKasi CBS3b
(KoBaJIeHTHAs, MOHHAS, METAJUTMYECKasi, BOJOPOJIHAS ), KPUCTATUIMYECKas PeIIETKa,
TUNBl ~XUMHUYECKUX  PEAKUUM, PacTBOp, IJIEKTPOJHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOIMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW peakiMi, XUMHUYECKOE€ PABHOBECHE); TEOPUU W 3aKOHBI (TeOpus
IIEKTPOJUTHYECKON Jucconmanuu, nepuoandeckuit 3akon [[. M. Mennaeneena,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIlCHUSI SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIME B OCHOBE IMOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKUX SIBIICHUM, (PAKTOJIOTMUECKHUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30MMaCHOM HCTIOIB30BAHUH BAKHEUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUUYECKOM I€ITEILHOCTH YeJIOBEKa,



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

c(OpPMHPOBAHHOCTh YMEHHMM HCIOJNB30BATh XMUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHHss (GOpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaKIUH,
cucremarndyeckyro HomeHknarypy (IUPAC) u tpuBuanbHble Ha3BaHUS OTACTBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HEralI€Hasi U3BECTh, IMThEBAs COJA, TUPUT U IPYTHUE);

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

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh IPUHAIIEKHOCTD
HEOPraHUYECKUX BELIECTB IO KX COCTaBy K OINPEeAeNEHHOMY KIiacCy/Tpyrmie
COEJIMHEHUH (IIPOCTBIE BEIIECTBA — METAJUIBl U HEMETAJLJIbI, OKCU/bI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPHIBATH CMBICI MEPUOINYECKOr0 3aKoHa /[,
W. MenpeneeBa u J1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
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 opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COEIUHEHUM
110 IepuoaaM u rpynnam llepuoanueckor cucTeMbl XUMHUECKUX d1eMeHTOoB /[[. 1.
Meneneena;

cOpMHPOBAHHOCT, YMEHHUHM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOMIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHMYECKOW CBA3M MEXKIY HEOpraHM4eCKUMU
BEILLIECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHUS KJIacCHU(PUIMPOBATh XUMHUYECKHE pEakUuu IO
pa3IMYHBIM TPU3HAKAM (YUCIY M COCTAaBY pPEArupyroliMX BEUIECTB, TEILIOBOMY
addexTy peakiu, U3MEHEHHUIO CTEMEHEW OKHCICHHUS DJIEMEHTOB, OOpaTUMOCTHU
peaklny, y4aCTHIO KaTaau3aropa);

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



c()OPMHPOBAHHOCTh YMEHUM MPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAUeCTBEHHbI COCTAB PAa3JIMYHbIX HEOPraHMYECKHUX BEIIECTB, paCllO3HABATh
OTIBITHBIM MYTEM WMOHBI, TPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTh  OKHCIHMTEIbHO-
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(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE MPOLECCHI,
JIekKAIUE B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsI CEPHOM KHUCIIOTHI, aMMHaKa, a
TaKk)ke CPOPMUPOBAHHOCTH NPEJCTABICHUN 00 OOMMX HAyUYHBIX NPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHMCIECHUS C HCIOJIb30BAHHEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHH Ta3oB
IPU XUMHYECKUX PEaKIUsIX, MACChl BEIIECTBA WM 00BhEMA Ta30B 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(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
nocyAod M JabopaTopHBIM OOOpYJOBAaHUEM, a TAaKXKE MpaBuia OOpalieHus c
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITTOJIHEHHIO J1a0OpPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBINOIHATH XUMHUYECKUM
DKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOJAOPOJA B MPUCYTCTBUU KaTalW3aTopa,
ONPEJICJICHHE Cpeabl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIuu,
peakly MOHHOTO OOMEHAa, KauyeCTBEHHbIE PEAKIUU Ha Ccyib(dar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCHEPUMEHTAIBHBIX 3a]a4 110
TeMaM «Metamey u «HemeTramib»y) B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIEHUH C BEIIECTBAMHU M JTaOOPATOPHBIM 000pYIOBaHUEM,
MPEACTaBIATh PE3yJNbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUPOBATh BBIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMAIUIO, TOJYy4YaeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpEICTBa MacCOBOU
KOMMYyHUKaIluu, MHTepHeT U ApyTHXx);



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 OPTaHU3MbI ONIPEICTEHHBIX 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 JOCTYMHBIX METOAAaX 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 KITACC
Haumenosauu KoJjandecTBo yacos DJIeKTPOHHBIE Cnmcok UTOrOBbIX MJIAHUPYEMBIX Cnoco0 o1eHKH HTOTOBBIX
‘N;-, € pas3fiejioB 1 Konrpo Ipakruyec  (MdppoBbIe) pe3yJIbTaTOB ¢ YKa3aHHeM HX IJIAHUPYEMbIX Pe3yIbTaTOB
n TEM Beer JbHBIE KHue 06pa30BaTeJILH (l)OpMHpOBaHI/Iﬂ
! NporpamMMel padoThI padoThI ble pecypcehl
Pasnea 1. Teopernueckne 0CHOBBI OPraHNYeCKOH XUMHUH
BJIQJICHUE CUCTEMON Y CTHBIN OITpOC,

11

[Ipenmer
OpraHnyYeCcKon
xumuu. Teopus
CTPOEHUS
OpPraHUYECKUX
COETMHEHUN A.
M. byrneposa

bubnuoreka
HOK
https://m.edsoo.r
u/7f41837c

XMMHAYECKHX 3HAHHHA, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIHE
MOHATHUS (XUMUYECCKHUIA DJIEMEHT,
aToOM, OJJIGKTPOHHAsi 00O0JI0YKa
aToma, MOJIEKyJia, BaJICHTHOCTb,
ANEKTPOOTPHUIIATETHHOCTH,

XUMHYECKas CBA3b, CTPYKTYpHas
dbopmyna (pa3BépHyTas u
COKpaIl€HHast), MOJIb, MOJIIpHas

Mmacca, MOJISIPHBIT 00BEM,
YTJIEPOIHBIN CKEJIEeT,
(yHKIIMOHATBbHAS rpyIma,
paaukan, HW30Mepusi, HU30MEpHI,
TOMOJIOTHYECKHUN pan,
TOMOJIOTH, YTJI€BOJOPObI,

KHUCJIOPOA M a30TCOAEprKallue
COEIMHEHMS, MOHOMep,
MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE

COC,Z[I/IHCHI/I}I); TCOPHUU U 3aKOHBI

TepMI/IHOHOFI/I‘IeCKI/Iﬁ JUKTaHT


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

(Teopust CTpOEHUs
OopraHuyeckux Bemects A. M.
BbytnepoBa, 3akoH coxpaHeHHUs
MAaCCBI BEILIECTB);
3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3BIK XHMUHU;
MHUPOBO33PEHUYECKHE 3HaHUs,
JeKallye B OCHOBE IOHUMAaHHUs
INPUYMHHOCTH M CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHUH,
(aKTOJIOTHUYECKUE CBEIEHHUS O
CBOMCTBAax, COCTaBe, MOJIYyYECHUN
u 0€30MacHOM HCHOJIb30BaHUU
BaKHEHIINX OpPraHUYEeCKUX
BEIIECTB B ObITY U
IPAaKTUYECKOH  JAeATeNbHOCTU
YeJI0BeKa

Uroro no pazaeny

Paznen 2. YriaeBoaopoasl

2.1

[Ipenenbuble
YIJI€BOAOPOABI
— aJIKaHbI

bubnnoreka
LHOK
https://m.edsoo.r
u/7f41837c

c(hOpMUPOBAHHOCTH YMEHHHA
YCTaHaBJIMBATh
MNPUHAAJICIKHOCTD N3YUYCHHBIX
OpPraHMYeCKHUX BEIIECTB IO HUX
COCTaBy ¥ CTPOCHHIO K
OIpeCIEHHOMY KJIacCy/TpyIie
COeMHEHUH  (YIJIEBOIOPO/IHI,
KUCIIOPOJ M a30TCOJCPIKAIIUC
COCIUHCHHUS,
BBICOKOMOJIEKYJISIPHBIE

VYcrHbii o1poc,
TCpMI/IHOJ'IOFI/I‘IGCKI/Iﬁ JUKTAHT


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

2.2

Henpenensnsbie
YIJI€BOAOPOABIL:
aJIKEeHBI,
aJIKaIUEHBI,
AJIKUHBI

bubnuoreka
HOK
https://m.edsoo.r
u/7f41837c

COCTMHCHMS ), J1aBaTh UM
Ha3BaHUSl TI0 CHUCTEMaTUYECKOU
Homenkiarype  (IUPAC), a
TaKKe MPUBOAUTH TPUBUAIBLHBIE

Ha3BaHUS OTJIETTLHBIX
OpPraHUYECKUX
c(OPMHPOBAHHOCTH yMEHUMI
YCTaHaBJIMBATh

MPUHAUISKHOCTh  M3YyYEHHBIX
OpPTaHUYECKUX BEIIECTB IO HX
COCTaBy U CTPOEHHUI0 K
onpenenEéHHOMY KJaccy/Tpymre
coequHeHu  (yrJieBOJOpO/bI,
KHCIIOPOA M a30TCOAEp Kallue

COCJIMHEHHS,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHHS), JlaBaTh UM

Ha3BaHHs [0 CHUCTEMaTHYCCKON
nomenkiarype  (IUPAC), a
TaKKe MPHBOJUTH TPHUBHAIBHBIC

Ha3BaHUSI OTIEIBHBIX
OpPraHUYeCKUX BEIECTB (ITHIICH,
TIPOTIHJICH, allCTUJICH,
STHUJICHIJIMKOJIb, TJIMOCPUH,
dbenom, dbopMambaeru,
areTaabIeT U, MypaBbHHAS

KHUCJIOTa, YKCYCHas KHUCIJIOTA,
OJIEMHOBAs KHCJIOTA,
CTeapUHOBAasl KUCIIOTA, IIIIOKO3a,
bpyKTO3a, Kpaxmall, HeUI0I03a

YcrHbIi o1Ipoc,
TepMI/IHOJIOI‘I/I‘ICCKI/Iﬁ JUKTAHT


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

2.3

2.4

ApomaTtnueckue
YTIEBOIOPOABI

IIpuponHsie

bubnnoreka
ILHOK
https://m.edsoo.r
u/7f41837c

bubauoreka

c(hOpMHUPOBAHHOCTD YMEHUH
XapaKkTepu30BaTh COCTaB,
CTpOEHUE, ¢buznueckue u
XUMHYECKHE CBOIICTBA
TUIINYHBIX MMpEaACTaBUTEIL ei
Pa3IUYHBIX KJIaCCOB
OpPraHUYECKUX BEIIeCTB (MeTaH,

JTaH, JTHUJIEH, IPOITUJICH,
alleTUJICH, OyramueH-1,3,
MeTmioyTaauen-1,3, OcH301I,
MCTaHOII, 9TAaHOJI,
OTHUJICHIJIUKOJIb, FJII/IIIepI/IH,
¢eno, aleTaabIer I,
MypaBbHHAs u YKCyCHas
KHCJIOTBI, TJIFOKO3a, Kpaxmal,
LEJITI0JI03A, aMUHOYKCYCHast
KHCJI0TA), WLTIOCTPUPOBATH

FEHETUYECKYI0O CBI3b  MEXKIY
HUMH YpaBHEHUSMHU
COOTBGTCTBYIOH_II/IX XUMHUYCCKUX
peakuuMid C  HUCIOJb30BaHUEM

CTPYKTYPHBIX bopmyi;
c(hOpMHUPOBAHHOCTH YMEHUS
XapaKTepu3oBaTb  HCTOYHUKHU
YTIEBOIOPOIHOTO CBIPBS

(He(Th, IPUPOAHBIH Ta3, Yroib),
CIOCOOBl WX TEepepaboOTKu |
MPAKTHYECKOE MIpUMEHEHNE
IIPOAYKTOB NEpepadboTKU

c(hOpMUPOBAHHOCTH YMEHHH

VY ceTHBIN

orpoc,

TepMI/IHOHOI‘I/IquKI/Iﬁ JUKTAHT

YcTHBIN

or1poc,


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

UCTOYHUKH
YTIICBOAOPOIOB
U X
nepepadoTka

Uroro no pazpeny

Paspnen 3. Kuciiopoacoaep:xanue oprannyecKue coeAuHeHUs

3.1

Cruptsl. deHoun

13

3

I[HOK
https://m.edsoo.r
u/7f41837c

bubnnoreka
1IOK
https://m.edsoo.r
u/7f41837c

CoOTI01aTh HpaBmiIa
HKOJIOTHYECKHU IEJIECO00pa3HOro
NOBECHUSI B OBITY M TPYIOBOM
JACATCIIbPHOCTHU B neiIAax
COXpaHEHHS CBOETO 30POBBS U

OKpY’KaroIeu IIPUPOJHOMN
Cpelbl, OCO3HABaTb OIIACHOCTH
BO3JEHCTBUS Ha JKUBBIC
OpPTraHHU3MBI OIIpEeAEIEHHBIX
OpraHU4eCKUX BEILIECTB,

IIOHMMAass CMBICII  ITOKa3aTess
ITJK, mosicHITP Ha mNpuUMepax
CHOCOObI YMEHbILIECHUS u
MIPEAOTBPALIEHUSI UX BPEAHOTO
BO3JICUCTBUSI  HA  OpPraHU3M
YeJIoBeKa

c(hOpMHUPOBAHHOCTH YMEHUH
XapaKTepHU30BaTh COCTaB,
CTpPOCHHUE, buznUeckue u
XUMHYECKHE CBOMCTBaA
TUITAYHBIX MpeACTaBUTENCH
pa3IMYHBIX KJIacCOB
OpraHUYECKUX BEIIECTB (METaH,
9TaH, STHIIEH, MIPOIUJICH,
alleTUIIEH, Oyraauen-1,3,
MeTunoyraauen-1,3, OeH3oll,

MCTAaHOIJI, OTaHOJI,

TepMI/IHOHOFI/I‘ICCKI/Iﬁ
JAUKTAHT, TCCTUPOBAHUC

Pemenue MIPaKTUYECKUX
3a/1a4, TECTUPOBAHUE, YCTHBIN
OIpoc


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

ATHJICHTJIUKOJIb, TITUICPUH,
dbenom, aleTaabIeru,
MypaBbHHAsS u YKCYCHast
KHCIIOTHI, TJIOKO3a, Kpaxmal,
IEJUTIOJI03a, aMUHOYKCYCHast
KHCJIOTA), WJUTIOCTPUPOBATH
TCHETHYECKYIO  CBSI3b  MEXIY
HUMH YpaBHEHHUSIMU
COOTBETCTBYIOINX XHUMHYECKHX
peakiuii ¢  UCHOIB30BaHUEM

CTPYKTYPHBIX bopmyu;
c(hOpMHUPOBAHHOCTH YMEHUS
XapaKTepu30BaTh  WCTOYHUKHU
YIIIEBOAOPOIHOTO CBIPBS

(ued1b, MPUPOIHBIN Ta3, Yroib),
CrocoObl WX TMepepaboTKH U

NpaKTHYECKOE NpUMEHEHHE
MIPOAYKTOB nepepadoTKH;
cpOpMUPOBAHHOCTH yMEHHI

MMpOBOAUTH BBIYUCJIICHUA 110
XUMHUYCCKUM YpaBHCHHUAM
(maccel, 00BEMA, KOJIMYECTBA
HUCXOJHOTO  BEIIECTBA  WIIH

IPOAYKTa peaxkuuu o
U3BECTHBIM  Macce, O00bEMY,
KOJINYECTBY OJTHOTO u3
MCXOJIHBIX BEIIECTB 170031
IIPOJTYKTOB peakuun);
c(hOpPMHUPOBAHHOCTH YMCHHIMA

BJIaJETh CHUCTEMOW 3HAHWII 00




3.2

AJLIerunel.
KapGoHoBsie
KHCJIOTEL.
Cno>kHbIe

3hUpHI

bubnnoreka
HOK
https://m.edsoo.r
u/7f41837c

OCHOBHBIX METOJax Hay4YHOTO
IIO3HaHUA, HCIOJIb3YCMBbIX B
XMMUU TIPH HU3YYEHUHU BEIIECTB
u XUMHUYCCKHUX SIBIICHUH
(nabmronenue, U3MepeHue,
AKCIIEPUMEHT, MOJIEJIINPOBAHUE),

UCIIOJIb30BaTh CUCTEMHbIE
XUMHYECKHE 3HAHUS TUISE
NPUHSATHUS pelIeHui B
KOHKPETHBIX JKU3HEHHBIX
CUTYaIUIX, CBSI3aHHBIX c

BCIICCTBAMH U UX ITPUMCHCHUEM

c(hOpMHUPOBAHHOCTH YMEHHI
XapaKTepHU30BaTh COCTaB,
CTpO€HUE, busnueckue u
XUMHUYECKHE CBOMCTBaA
THIIMYHBIX MpeACTaBUTENCH
Pa3IMYHbIX KJ1acCOB

OpraHWYeCcKuX BelecTB (0eH301,

METaHOII, 3TaHOII,
ATUJICHTJIUKOJIb, TIIULEPHH,
deHnon, alleTalIbICTH/I,
MypaBbUHAs u YKCyCHast

KHCJIOTBI, TJIOKO3a, KpaxMal,
LEJUTIOII03a, aMHHOYKCYCHas
KHCJIOTA), WJUTFOCTPUPOBATH
TCHETHYECKYIO  CBSI3b  MEXIY
HUMU YpaBHEHUSMU
COOTBETCTBYIOIIUX XHUMHYECKHX
peakiuii ¢  UCHOJIB30BaHUEM

Pemrenue MPAKTUICCKUX
3ajla4, TECTUPOBAHUE, YCTHBIN
oIpoc


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

CTPYKTYPHBIX bopmy;
c(hOpMHUPOBAHHOCTH YMEHUS
XapaKTepu30BaTh  HCTOYHUKH
YIII€BOAOPOIHOTO CBIPbS
(HedTh, MPUPOAHBIH a3, YTOIb),
CIOCOOBl WX TEepepabOTKu |
HpaKTHYECKOe IpUMEHEHHE
HPOJIYKTOB NepepaboTKu

bubnnoreka
LHOK
https://m.edsoo.r
u/7f41837c

3.3 VraeBoabl 3 2
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Pasnen 4. A3oTcoaep:kaiine opraHudecKue coeIMHeHus

c(hOpMHUPOBAHHOCTH YMEHUS
XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJOPOAHOTO CBIPbs

(uedTb, MPUPOIHBIN Ta3, Yroib),
CrocoObl WX TMepepaboTKH U
MPAKTHYECKOE IpUMEHEHNE
MIPOIYKTOB nepepadoTKH;
c(hOpMUPOBAHHOCTH YMEHHIA
MPOBOAWTHh  BBIYUCIICHUS  II0
XHUMHUYECKUM ypaBHEHHSIM
(maccel, 00BEMA, KOJIWYECTBA
UCXOIHOTO  BEIIeCTBA WA
MPOIYKTa peakuuu o
U3BECTHBIM  Macce, O0BEMY,
KOJIMYECTBY OJTHOTO u3
HCXOIHBIX BEIIECTB 17001
IIPOJYKTOB PEAKIIUH)

Pemenue MIPaKTUYECKUX
3a/1a4, TECTUPOBAHHE, YCTHBIN
oIpoc

4.1 AMUHEL 3 bubanoreka

c(hOpMUPOBAHHOCTD YMEHHU

Pemenue PaCuYCTHBIX 3aaady,


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

AMHUHOKHCIIOTEI
. beaku

Utoro no pazneny 3

I[HOK
https://m.edsoo.r
u/7f41837c

IUIAHUPOBATh U BBITIOJHATH
XUMUYECKUU OKCIIEPUMEHT
(mpeBpaleHuss  OpraHMYecKHX
BEUIECTB  IIpM  HarpeBaHuw,
MOJIy4YEHUE ITUIICHA U U3y4eHUE
€ro0  CBOWCTB, KadeCTBECHHBIC
peaxkuuu OpraHUYeCKUX
BEIIECTB, JEHaTypauus OeaKoB
OpU  HAarpeBaHUH,  ILIBETHbHIE
peakuuu OenKoB) B
COOTBETCTBUM C  IpaBUIAMH
TEXHUKH O€30MacHOCTH  IpHu
oOpaiieHuu C BEIICCTBAMH W
71a00paTOPHBIM 00OPYIOBaHHUEM,
MPEJICTaBISATh pe3yIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B
dopme  3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX pEaKUUl U
¢dopMynMpoBaTh  BBIBOJBI  Ha
OCHOBE 3THUX PE3yJIbTaTOB

TECTUPOBAHUE, YCTHBINA OMPOC

Paspen 5. BeicokoMoJIeKy IsIpHbIe COeIMHEHUS

IImacTMaccsl.
5.1 Kayuyxkun. 2
Bonoxkna

bubnuoreka
[HOK
https://m.edsoo.r
u/7f41837c

c(hOpMHUPOBAHHOCTH yMEHUH
co0moaaTh npaBuIia
AKOJIOTMYECKHU 11eJIeCO00pa3HOro
NOBEJCHHUS B OBITY U TPYIOBOU
JACATCIIbHOCTHU B esax
COXpaHEHHUsI CBOETO 37I0POBbS U
OKpY’KaroIleu IIPUPOJHOMN

VYcrHblii onpoc,
TECTUPOBAHHUE,
TEPMHUHOJIOTHUECKUIA TUKTAHT


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

cpeabl, OCO3HAaBaATb OIIACHOCTb

BO3J€EHCTBUA Ha JKUBEIE
OpraHu3Mbl ONpeACIEHHBIX
OpraHHYECKUX BEIIISCTB,

MOHUMAsi CMBICT  TOKa3aTeJst
I[TJK, mosicHATP Ha mnpuUMepax
CIIOCOOBI YMEHBIIEHUS "
MPEeIOTBPALICHUS] UX BPEIHOTO
BO3JICUCTBUS Ha OpraHu3M
YeNnoBeKa; NI 00ydJaromuxcs ¢
OTrpaHU4YCHHBIMU
BO3MOKHOCTSIMU 3I0POBBSL:
yMEHHE TPUMEHSATh 3HAHHUS 00
OCHOBHBIX JOCTYIHBIX METOJIaX
MO3HAHUS BEIIECTB u
XUMHUYECKUX SIBJICHUM

Hroro mo pazneny 2
OBIIEE

KOJIMYECTBO 34
YACOB I10

I[TPOTPAMME



Ne
n/
n

11 KITACC

HaumeHnoBanue
pa3aesioB U TeM
NMPOorpamMmMbIl

KoaudecTBO 9acoB

Bcer
0 e padoThbI

Pazgea 1. Teoperuueckue 0CHOBbI XUMUM

1.1

CrpoeHnue
aTOMOB.
[Tepuoanueckuit
3aKOH H
[Tepuonuueckas
cHCcTeMa
XUMHYECKHUX
anementoB [l
W. MennenceBa

KoHTpobHBI

IIpakTnyeckn
e padoThbI

DJIEKTPOHHBIE
(uu¢posbIe)
oOpa3oBaTeJibHbIE

pecypchl

bubnuoreka HOK
https://m.edsoo.ru/7f41837
c

CHHCOK UTOroBBIX
TUIAHUPYEMbIX
pe3yJibTaToB c
yKa3zaHueM 1754
¢opmupoBanus

c(hopMUPOBAHHOCT
b YMEHHI
XapaKTepU30BaTh
3JICKTPOHHOE
CTPOECHHUE aTOMOB
XUMHYECKUX
3JIEMEHTORB 1-4
TIEPHOJIOB
[Tepuonnueckoi
CHCTEMBI
XUMHYECKUX
anementoB J[. .
MeHnzeneena,
WCIIONB3Ys TOHATHUS
«S-, p-,
danekTpoHHbIE
opOuTanmy,
«IHEPreTUYECKHe
YPOBHMY,
OOBSICHATH
3aKOHOMEPHOCTHU
W3MCHCHUS

Cnoco0
HTOTrOBBIX

OICHKH

IUIAHMPYeMBbIX
pe3yJibTaToB

TepMuHOTOTHYECKH
W JUKTaHT, YCTHBIN
onpoc,
TECTUPOBaHUE


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

CBOMCTB
XHUMHYECKHX
SJIEMEHTOB H HX
COCIUHECHUI o
nepuoam 51
rpyImam
[Tepuonnueckon
CHCTEMBI
XHUMHYSCKHX
anementoB J[. W.

Menneneena;

c(hOpMHUPOBAHHOCT TepMunonornyecku
b YMEHMI W JUKTAHT, YCTHBIN
HCIIOJIb30BaTh orpoc,

XUMUYECKYIO TECTUPOBAHUE
CUMBOJIUKY TUIST

COCTaBJICHUS

dhopmyn BemecTB U

ABHEHUU
CrpoeHnue P

BEIIIECTBA.
MHoroo6pasue

bubnuorekxa IHOK | xumuyeckux
4 https://m.edsoo.ru/7f41837 = peakuwmii,
o CHUCTEMAaTHYECKYIO
HOMEHKJIATypy
(IUPAC) "

TPUBHUAJIBHBIC

BCIICCTB

Ha3BaHUSA
OTJIEJIBbHBIX
HEOPTraHWYECKUX
BellecTB (yrapHbli
ra3,  YIJIEKHCIBIHA


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

ras, aMMMaK,
rameéHas U3BECTb,
Heram€Has
W3BECTh, ITMThEBAs
coga, THAPUT H©
Apyrue

c(hOpPMHUPOBAHHOCT TepMuHomornyecku
b yMEHUs W JHUKTaHT, YCTHBIU
KJIacCU(PUIIUPOBATh  OIPOC,
XUMHUYCCKHE TECTHPOBAHUE
peakuuu no Pemenne
pa3IMYHBIM MPAKTHYECKUX 3aja4
npu3HaKam (4uciy
u COCTaBy
bubnuoteka HOK  pearupyrommx
1.3 Xuwpreckre 6 https://m.edsoo.ru/7f41837 BEIIIECTB,
peaxun
C TCILNIOBOMY

ahdexty peakiuu,
W3MEHEHUIO
cTeneHen
OKUCIICHUS
3JIEMEHTOB,
00paTuMoCTH
peaKuu, y4acThIo
KaTranusaropa

Hroro no pazneny 13

Pasnen 2. Heoprannuyeckasi Xumust

2.1 Merannbl 6 bubnnoreka HOK  cdopmupoBanHOCT TepMUHOIOTHUYECKH


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://m.edsoo.ru/7f41837

b YMEHUS
KJ1accu(uIpoBaTh
XUMHUYECKHE
peaxuuu o
pa3IIHBIM
npu3Hakam (4ucity
u COCTaBy
pearupyronmx
BEIIIECTB,
TETJIOBOMY

s dexTy peakuuu,
M3MEHEHHIO
cTeneHen
OKHCIICHHS
JJIEMEHTOB,
obpaTtuMocTu
peaKluu, Y4acTHIO
KaranmMsaropa

c(hopMUPOBAHHOCT
b YMEHUS
KJIaCCU(PUITPOBATH
XUMHYECKHE
peakuuu o

W JUKTaHT, YCTHBIN
ompoc,
TECTUPOBaHUE
[IpakTrueckue
paboTsl

TepMuHOTOTHYECKH
W JUKTaHT, YCTHBIN
orpoc,
TECTUPOBAHUE
[IpakTrueckue

bubnuoreka LHOK
https://m.edso0.ru/7f41837
c

pa3InYHBIM paboThI

2.2 Hewmerasutel 9 1 1

Mpu3HaKam (4ucity
u COCTaBy
pearupyrommx
BEILIECTB,
TETIOBOMY

s dexTy peakuuu,


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

CBi3p
HEOPraHUYEeCKU

2.3 X u 2
OpraHUYEeCKUX
BEIIECTB

Hroro no paszneny 17

Pa3znea 3. Xumus u :Ku3HbL

3.1 XUMUS U KU3HDb 4

bubnuoreka LHOK
https://m.edsoo.ru/7f41837
C

Bbubnuoreka LHOK
https://m.edsoo0.ru/7f41837
c

M3MEHEHHIO
CTEIleHEeH
OKHCJICHHS
3JIEMEHTOB,
obpaTuMocTu
peaKkiuu, Y4acTHIO
KaTajau3aropa

c(hOpPMUPOBAHHOCT
b YMEHUI
BBISIBJISITD
XapaKTepHbIE
IIPU3HAKU [TOHATHH,
YCTaHABIMBATh UX
B3aUMOCBS3b,
UCIIOJIB30BAaTh
COOTBETCTBYIOLIUE
HOHSTHUS npu
ONMCAaHNNU
HEOPraHUYECKUX
BEUIECTB U HX
IIPEBPAILCHUI

c(hOpPMUPOBAHHOCT
b YMEHUI
coOiroaarh
paBHiIa
IKOJIOTHYECKU

TepMUHOTOTHYECKH
W JUKTaHT, YCTHBIW
omnpoc,
TECTUPOBAHUE
IIpakTnueckue
paboThl

TepMUHOTOTHYECKH
W JUKTaHT, YCTHBIW
omnpoc,
TECTUPOBAHUE
IIpakTnueckue


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pasaciy

OBIIIEE
KOJIMYECTBO
YACOB
[IPOTPAMME

10

34

1es1ecoo0pa3Horo

MOBEJCHUS B OBITY
U TPyIOBOU
JeSITeTbHOCTH B
HENSAX COXpaHEHUS
CBOETO 3/0pOBbS U

OKpYy>Karoleun
MIPUPOHOUN Cpenbl,
0CO3HaBaTh
OITaCHOCTH
BO3/ICHCTBUS Ha

JKUBBIE OpPTaHU3MBbI
OIPENIEIIEHHBIX
BEILIECTB, MOHUMAs
CMBICIT TOKa3aTesist
IIJIK, moscHATh Ha
npuMepax CrocoObl
YMEHbUIEHUS u
MPEIOTBPALLECHUS
ux BpPEIHOTO
BO3JICUCTBUS Ha
OpraHu3M 4YeJIOBEKa

paboThl



IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

KoimyecTBo yacos DJIeKTPOHHbIE
ara uudposbIe
Tema ypoka Kontpoasubsie IIpakTnuyeckue A op
Bcero u3yyeHusi o0pa3oBaTesbHbIE
padoThbI padoThbI
pecypchl

[Ipenmer opranuueckoil xumuu, eé bu6mmoreka [IOK
BO3HHKHOBEHHE, Pa3BUTHE U 1 1.09-6.09  hitns://m.edsoo.ru/7f41837c
3Ha4YeHHe
Teopust CTpoeHU OPraHUYECKUX bubnuorexa [JOK
coenuHenuit A. M. Bytieposa, eé 1 8.09-13.09  nps://m.edsoo.ru/7f41837c
OCHOBHBIE I10JIOKEHUS
[IpencraBnenue o kiaccuuraun bubnmoreka [JOK
OpraHUYECKUX BELIECTB. 15.09- https://m.edsoo.ru/7f41837c
HomeHknarypa (cuctemarudeckas) u 1 20.09
TPUBHAJIbHbIE HA3BAHUS
OpPraHMYECKHX BEILECTB
AJKaHBI: COCTaB U CTPOEHHUE, 1 22.09- Bubnnorexa LIOK
FOMOJTOTHYECKEH PAJT 27.09 https://m.edsoo.ru/7f41837c
Mertan 1 5TaH — NpocTenIme 1 29.09-4.10 Bubmiorexa LIOK
[IPEICTABHTEIH AMKAHOB https://m.edsoo.ru/7f41837¢c
AJKeHBI: COCTaB U CTPOEHHE, 1 6.10-11.10 bubnnorexa LIOK
CcBOICTRA https://m.edsoo.ru/7f41837¢
OTUJEH U NPONUIEH — MpocTeIne 13.10- Bubnnorexa LIOK

1 18.10 https://m.edso0.ru/7f41837¢c

OpeACTABUTCIIN AJIKCHOB



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[IpaxkTuyeckas padora Ne 1. 20.10- bubnuoreka [IOK

8 «[TosyueHue FTUICHA U U3YyYCHUE €TO 25.10 https://m.edsoo.ru/7f41837c
CBOMCTBY
Aunkanuensl. byranuen-1,3 u but6mmoreka [JOK

9 MmetwiOyranuen-1,3. [Tomyuenne 411811 nttps://m.edsoo.ru/7f41837¢
CHHTETUYECKOTO KaydyKa U PEe3UHBI
AJIKUHBI: COCTaB M OCOOEHHOCTH bu6mmorexa [IOK

10 CTPOEHUS, TOMOJIOTHYECKUI PSI. 1(5)11 https://m.edsoo.ru/7f41837c
AleTUIEH — MPOCTEUILHIA :
MIPEACTaBUTEINb ATKHHOB
BbruncieHus mo ypaBHEHUIO 17.11- Bubanorexa [IOK

11 XUMITIeCKO peaKIAH 22.11 https://m.edso0.ru/7f41837¢
ApeHbl: 6€H30J1 U TOJIYOJI. 24.11- bubmnorexa LIOK

12 TOKCHHHOCT APEHOB 29.11 https://m.edso0.ru/7f41837¢
I'eneTnyeckas CBs3b yrieBogOpPOAOB, bu6mmoreka [IOK

13 MIPUHAISKAIINX K PA3TMYHBIM 1.12-6.12 https://m.edsoo.ru/7f41837c
KJlaccam
[IpupoaHbIE HICTOYHUKHU bu6muoreka [IOK

14 YIJIEBOJIOPOJIOB: MTPUPOIHBIN Ta3 U 8.12-13.12  https://m.edsoo0.ru/7f41837c
MOIyTHBIE HE(TIHbBIE ra3bl, HEPTH U
MPOAYKTHI €€ nepepaboTKu
[IpupoaHbie UCTOYHUKHU bubmuorexka [JOK

15 YTJIEBOJIOPO/IOB: MIPUPOAHBIN Ta3 U 23 i; https://m.edsoo.ru/7f41837c
MOy THBIE HE(TIHBIE ra3bl, HEPTH U '
NPOJYKTHI €€ epepadoTKH
KontponbHast paboTa mo pazaery 22.12- bubmnorexa LIOK

16 27.12 https://m.edso0.ru/7f41837¢

«YTIeBoaopOab»
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17 [IpenenbHble OTHOATOMHBIE CITUPTHI: 12.01- brbmorexa [IOK
MeTaros i 5TaHoN. BoZopoauas cRsk 17.01 https://m.edsoo.ru/7f41837c

18 MHOroaToMHbIE€ CITUPTHI: 19.01- Bubnnorexa LIOK
STHJICHTIKOb ¥ THIICPHH 24.01 https://m.edsoo.ru/7f41837c
DEHOI: CTPOCHUE MOJIEKYJIBI, 26.01- bu6muoreka IIOK

19 bu3MyecKre 1 XMMUYECKHE CBOMCTBA, 31.01 https://m.edsoo.ru/7f41837c
MIPUMEHECHHE

20 AJIBI[CFI/IHBII (l)OpMaJIbI[eFI/I,IL u 2.02-7.02 bubmioreka HOK
aLeTalbIer . ALeToH https://m.edsoo.ru/7f41837c
OIIHOOCHOBHBIE TPEIETbHBIC but6mmoreka [{OK

21 KapOOHOBBIE KUCIIOTBI: MypaBbUHAS U 9.02-14.02 " hps://m.edsoo.ru/7f41837c
yKCyCHast
ITpaktuueckas padora Ne 2. 16.02- bu6moreka [IOK

22 «CBolicTBa pacTBOpa yKCYCHOM 21.02 https://m.edsoo.ru/7f41837c
KHCJIOTBD
CreaprHOBasi M OJICHHOBAsA KUCIIOTHI, 23.02- bu6motexa LIOK

23 KaK MMPeICTABUTEIH BBICIITUX 28.02 https://m.edsoo.ru/7f41837c
KapOOHOBBIX KHCIIOT

24 MBpl1a KaK COJIM BBICIIUX KapOOHOBBIX 2.03-7.03 bubnnorexa LIOK
KMCIIOT, HX MOIOMIee AeficTRHe https://m.edsoo.ru/7f41837¢c
CrnoxxHbie 3(DUPBI KaK MPOU3BOTHBIC bubnuorexa [JOK

25 KapOOHOBBIX KUCIIOT. ['uaposu3 9.03-14.03  nitps://m.edsoo.ru/7f41837c
CJIOKHBIX 3(hUpoB
XKupsl: THIPOIN3, MPUMEHEHHE, 16.03- Bubmnorexa HOK

26 21.03 https://m.eds00.ru/7f41837¢

OuosI0rMYecKast pojib )KHUpPOB
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VrieBozbl: cOCTaB, KIacCHPHUKAIHA. 23.03- bubnnorexa [IOK

27 BaxkHeiiiue nmpeacTaBuTeINu: 1 27.03 https://m.edsoo.ru/7f41837c
IJII0K03a, (PpyKTO3a, caxaposa

28 paxmast i ne/LMON05 2k 1 0.04-11.04 ]k?tptlggl;l/(r);eelzjasgt)orllf/?f41837c
MPUPOHBIE TTOJIUMEPHI S ‘
KonTponbHast pabota no pazaeny bubnmnorexa [JOK

29 «Kucnopoaconepxariue 1 1282 https://m.edsoo.ru/7f41837c
OpPTaHUYECKUE COCTUHEHHS»/ :
Bcepoccuiickas npoBepouHas paboTa
OO01as xapakTepucTuKa bubnmnorexa [JOK

30 a30TCOACPKAIIUX OPTaHUIECKUX 1 zggj https://m.edsoo.ru/7f41837c
coenuHenuit / Beepoccuiickas :
poBepoyHas paboTa

bu6nuoreka [JOK

31 AMUHBI: METUJIAMUH U aHWINH 1 4.05-9.05 https://m.edsoo.ru/7f41837¢
AMUHOKHCIIOTHI KaKk aM(pOTEpHBIE bu6muorexa [IOK
OpraHUYeCcKUe COCANHEHHS, HX 11.05- https://m.edsoo.ru/7f41837c

32 ouosornueckoe 3HaueHue. [lentuap. 1 16.05
benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

33 OcCHOBHBIE TIOHATHSI XUMHU 1 18.05- BH6H_HOTeKa HOK
BHICOKOMOIIEKYIAPHBIX COSMHEHHMI 23.05 https://m.edsoo.ru/7f41837c
OcHOBHBIE METOJBI CUHTE3A 25 05- bu6bmuoreka IIOK

34 BBICOKOMOJIEKY/ISIPHBIX COEINHEHHIA. 1 26.05 https://m.edsoo.ru/7f41837c
[TnacTmaccsl, KaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KITACC

Ne
n/n

Tema ypoka

XUMHYECKUH dIIEMEHT. ATOM.
DJeKTpoHHAs! KOH(UTYpaLnsi aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucTeMa XUMHYECKUX
snemenToB JI. . MenaeneeBa, ux
CBA3b C COBPEMEHHOU TEOpUEH
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHUUYECKHX AJIEMEHTOB U MX
COCIMHECHHH T10 TPYIIIaM U TIEPHOJIaM.
3HaueHHe MePUOINIECKOT0 3aKOHA U
CHUCTEMBI XUMHUYECKUX 3JieMeHToB JI.1.
MenneneeBa B pa3BUTHH HAYKH

CrpoeHue BeniecTBa. XUMHYECKast
CBSI3b, €€ BUJIbI; MCXaHU3MBbI
00pa3oBaHMs KOBAJICHTHOM CBSI3U.
Bonopoanas cBsi3b

BaneHTHOCTS.
DneKTpoOTpULATENbHOCTh. CTENeHb
okucneHus. BellectBa MOJEKyIsIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOCHUS

KoaudecTBO 9acoB

Bcero

KonTpoabhbie
padoThbI

IpakTnyeckue
padoThbI

Jara
U3ydeHusl

1.09-6.09

8.09-13.09

15.09-
20.09

22.09-
27.09

29.09-4.10

DJIEeKTPOHHBIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

bubnunoreka [JOK
https://m.edsoo.ru/7f41837c

but6mmoreka [JOK
https://m.edsoo.ru/7f41837c

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c
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Ilonsrue o AUCIICPCHBIX CUCTCMaAX.

6.10-11.10

bubnmoreka [IOK

6 VcTHHHBIC ¥ KOJJIOUIHBIC PAaCTBOPHI. https://m.edsoo.ru/7f41837c
MaccoBast 101151 BELIECTBa B pacTBOpE
Knaccudukanmst 1 HOMEHKIaTypa bubnuorexa [JOK
7 HEOPraHUYECKUX COCTMHCHUI. 13.10- https://m.edsoo0.ru/7f41837c
['eneTnyeckas CBSI3b HEOPTAaHUUECKUX 18.10
BEIIIECTB, Pa3IMYHbIX KJIACCOB
Knaccudukanms XuMuuecknx peakiuii bubnuorexa [JOK
B HEOPraHMYECKON M OPraHUIECKOM https://m.edsoo0.ru/7f41837c
3 XUMUH. 3aKOH COXPAHEHUS MacChl igig
BEIIECTB; 3aKOH COXPaHEHHS U :
MpeBpaILeHHs SHEPTHH TIPU
XMUMHUYECKHX PeaKIusax
9 Ckopocts peaknuu. O6paTumble 4.11-8.11 BH6H_HOTeKa HOK
peaKii. XHMIYECKOE PABHOBECHE https://m.edsoo.ru/7f41837c
[TpakTuueckas pabota Ne 1. «Bnusiaue 10.11- bu6muoreka [IOK
10 pa3IUuYHBIX (AKTOPOB HA CKOPOCTh 15.11 https://m.edsoo.ru/7f41837c
XUMHYECKON PEAKLIUN»
DJIEKTPOJIUTHYECKAS] JUCCOIUALIHS. bu6nmoreka [IOK
[TonsiTHE O BOZOPOIHOM ITOKa3aTeie 17.11- https://m.edsoo.ru/7f41837c
11 (pH) pactBopa. Peakimu noHHOTO 22.11
oOMeHa. ['maponu3 opraHuueckux u
HEOpPraHMYECKUX BEIIECTB
OKHCAUTENBEHO-BOCCTAHOBUTEIIbHBIE 24.11- bubmmoreka [IOK
12 peakuuu. [TonsTue 06 3nexTponuze 29.11 https://m.edsoo.ru/7f41837c
pacIiaBoB U pacTBOPOB COJIEH
13 KonTponbhas pabota no pazaeny 1.12-6.12  bubmmotexa [JOK

«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHHN»
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MerTaninl, UX TOJIOKESHUE B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB /1. . MenjeneeBa u

8.12-13.12

https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

14

OCOOEHHOCTH CTPOCHHUS ATOMOB.

OO6mume puznueckre CBOMCTBa

METaJIJIOB

CrutaBbl METaJLIOB. 15.12- bubmmorexa LIOK

15 DNEKTPOXUMHUYECKHNA Psi/l HAMIPSKSHUN 20.12 https://m.edsoo.ru/7f41837c
METaJIJIOB
XHUMHUYECKUE CBOMCTBA BAXKHEUIIINX 22.12- bu6mmoreka [IOK

16 METaJUTOB (HATPUH, KaIHid, KaJIbIUH, 27.12 https://m.edsoo.ru/7f41837c
MarHui, aIIOMUHUIN) U UX COCTMHEHUM

17 XuMHUECKUe C?OP'ICTBa XpoMa, MeJu U 1381 ]stptIS:'I;I/(r)rTleeI;Z(iorI:/?f41837c
UX COEIMHEHUN : — :

18 XuMu4eckue CB(\)JI\/'ICTBa LIMHKa, JKeJe3a ;Zgi ]stytIs:'I;I/?TTleeI::ich)E)Ol’IlJ{/?f4l837c
M UX COCIUHECHHUU ’ - - -
ITpakTuyeckas pabora Ne 2. "Pemenune 26.01- bu6nuoreka IIOK

19 IKCIIEPUMEHTAILHBIX 33/1a4 [0 TEMe 31.01 https://m.edsoo.ru/7f41837c
«Mertamab»"

Hemertamnel, nx nojioxxeHue B but6mmoreka [JOK

20 [Teproanveckoi cucTeMe XUMHUECKIX 2.02-7.02  https://m.edsoo.ru/7f41837c
anemenToB /1. . MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB
Pu3nyecKre CBOMCTBA HEMETAILIIOB. bubnmoreka [JOK

21 AJTOTPOITHST HEMETAILIOB (Ha puMepe 9.02-14.02  hitns://m.edso0.ru/7f41837c

KHCIIOpOJIa, cepbl, hocdopa u
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22

23

24

25

26

27

28

29

30

yriiepo/ia)

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
CEphI U UX COCTMHEHUI

XUMHUECKHE CBOMCTBA a30Ta, pocdopa
U UX COCTUHEHUHN

XUMHUYECKHE CBOMCTBA yIJIepoJa,
KPEMHHUSI U UX COCTMHEHUI

IIpuMeHeHne Ba)XHEUIINX HEMETAIIOB
U UX COCTUHEHUN

O0001IeHe B CUCTEMATH3aIis 3HAHUH
o teme «Hemerannsly. Berancnenus
M0 YPaBHEHUSIM XUMHUECKUX PEAKIINI
U TEPMOXUMHUYECKHE PACUETHI

[TpakTnueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"Hemertamsl"»

KonTponbhas paboTa no temam
«Metamae» 1 «HeMeTamisny

Heopranuueckue u opranndeckue
KHcIoThl. Heoprannueckue u
OpraHUYeCKHe OCHOBAHUS

AM@doTepHbIe HEOpraHUYeCKHe U
OpraHUYEeCKHUE COCAUHECHUS.
I'eneTnueckas CBI3b HEOPraHUYECKUX
U OpPraHUYECKUX BEIIECTB

16.02-
21.02

23.02-
28.02

2.03-7.03

9.03-14.03

16.03-
21.03

23.03-
27.03

6.04-11.04

13.04-
18.04

20.04-
25.04

but6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmorexa [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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Ponb xuMum B o0ecnieueHUH bubnmoreka [IOK

31 9KOJIOTUYECKOW, SHEPTeTHYECKOM 1 1 4.05-9.05 @ https://m.edsoo.ru/7f41837c
MUIIEBON OE30MaCHOCTH, Pa3BUTUHI
METUITAHBI
[IpencraBienust 06 0OIIMX HAyYHBIX 11.05- bubmoreka [JOK

32 NPUHIKIAX IPOMBIIIJIEHHOIO 1 16.05 https://m.edsoo.ru/7f41837c
MOJTyYEHUS BXKHEHIIINX BEIIECTB

33 UenoBek B MUpE BEIIECTB U 1 18.05- brbmiorexa LIOK
MaTepHATIOR 23.05 https://m.edsoo0.ru/7f41837c

25.05- bubnmnorexa [JOK
34 XuMUS U 370POBBE YENIOBEKA 1 26.05 https://m.eds00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJabTara

1

1.1

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 06pa3oBaHus

TCOpCTI/I‘leCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

ChopMHUpPOBAHHOCTh MPEACTABICHUHA O XHUMHYECKOM COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIU XUMHUHU B TO3HAHUM SIBICHUUN
OpUpoAbl, B (QOPMHUPOBAHUM MBIIUICHUS € KYyJIbTYypbl JHYHOCTH, €&
(YHKIIMOHATIBHOM IPaMOTHOCTH, HEOOXOAMMOM JIs PEIICHUs MTPAKTHUYECKUX
3a/la4 ¥ HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U
MIPUPOJIHOM cpelie

1.2

1.3

1.4

1.5

Bianenne  cuctemMoil  XMMHYECKMX ~ 3HAaHWW, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATr a0 INe MOHSATHUSA (Monexyna, BAJICHTHOCTb,
3JIEKTPOOTPHUIATEIBHOCTD, CTENEHb OKHUCJICHMS, XUMUYECKas CBSA3b, MOJb,
MOJIIpHAs. Macca, MOJIIPHBIA 00BEM, YIIIEpPOIHBIN CKeleT, (PyHKIMOHATbHAS
TpyIIa, pagdkall, U30MEpHsi, U30MEPbI, TOMOJIOTHUECKUH psJl, TOMOJIOTH,
YTIE€BOJOPOABI, KAUCIOPOI- U a30TCOACPIKAIINE COCTUHEHNUS, OMOIOTHIECKHI
aKTUBHBbIC BemiecTBa (YIJIEBOMBI, >KHUPBI, OCJIKH), MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI
(Teopust XMMHUECKOTr0 CTpoeHUs oprannueckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH  SA3BIK XUMHUH, (AKTOJIOTHYECKUe
CBEJICHHSI O CBOICTBaX, COCTaBe, MOJMyUYeHUU U 0€30MaCHOM MCIOIb30BAHUU
BOKHEUIINX HEOPraHWYECKUX W OPraHWYECKUX BEIIECTB B OBITYy U
MPAKTUYECKON JeATETLHOCTH YeJIOBEKa

ChopMHUpPOBAaHHOCTh YMEHUHW BBISBIISATH XapaKTEPHBIC MPU3HAKUA TOHSTHH,
yCTaHaBJIMBATh UX B3aUMOCBSA3b, UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS
IPU ONMCAHMM COCTaBa, CTPOCHUS M IPEBPALECHUN OPraHUYECKUX
COEIMHEHUI

c(OPMHPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHMUYECKYIO CHUMBOJMKY IS
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
(opMya OpraHMYECKMX BELIECTB M YpPAaBHEHMH XHUMMUYECKHX pPEaKLHUH,
M3rOTaBIIMBATH MOJEIN MOJIEKYJI OPTraHNYECKUX BEIIECTB ISl WIITIOCTPALUN
UX XMMHYECKOI'0 U MPOCTPAHCTBEHHOTO CTPOEHUS

ChopMupoBaHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTb M3YYEHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTaBYy U CTPOCHMUIO K OINpENeIEHHOMY
Kjaccy  (rpymme)  coeaMHEHUH  (YIJIEBOAOPOABI,  KUCIOpPOA U
a30TcoJIeprKalllie COeAMHEHHs], BHICOKOMOJIEKYISIPHbIE COCTUHEHNUS ), 1aBaTh
UM Ha3BaHUs 10 cucteMaTryeckoir HomeHkarype (IUPAC)

1.5

C(I)OpMI/IpOBaHHOCTL YMCHHUA OHUPCACIATb BHUIBI XUMHUYECKOM CBS3U B



1.6

OpPraHMYECKUX COSAMHEHUAX (OAUHAPHBIE U KPaTHbIE)

ChopMHpOBaHHOCTh YMEHHSI MPUMEHSAThH: IOJIOKEHUS TEOPUU CTPOEHUS
oprannueckux BemectB A.M. BbyrtnepoBa ans 0ObSCHEHUS 3aBUCHUMOCTH
CBOMCTB BEUIECTB OT MX COCTaBa M CTPOECHMS; 3aKOH COXPAHEHHUS MAacChl
BEIIECTB

VYraeBogopoasl. Kucinopoacoaepkammue U a3oTcoepKaliie opraHudeckie
coerHeHUs. BRICOKOMOJIEKYISIpHBIE COCMHEHUS

2.1

2.2

2.3

24

ChopMupoBaHHOCTH ~ YMEHHMH  NPUBOIUTH  TPUBHAJIbHBIC  HA3BaHUS
OTACJ/IBHBIX OPraHUYCCKUX BCIICCTB (I-)TI/IJIGH, IMPOINUWJICH, AalCTHJICH,
STUJICHIJIUKONb, TJIHLIEPHH, (eHos, (GOopMaibAerull, aleTaabAer I,
MypaBbHHAS KUCJIOTA, YKCYCHAsI KHCIIOTA, OJICMHOBAs KHCIIOTA, CTCAPHHOBAS
KHCJIOTA, TIIF0K03a, GPYyKTO3a, KpaxMall, IEJUTF0I03a, TITHITIH)

ChopMUpOBaHHOCTh ~ YMEHHWI  XapaKTepu30oBaTh COCTaB, CTPOCHHE,
(1)I/I3I/I‘ICCKI/IC nu XUMHNYCCKUC CBOﬁCTBa THUITNYHBIX HpeI[CTaBI/ITC.HCI\/JI
paSJ’II/I‘-IHBIX KJIaCCOB OpFaHI/I‘ICCKI/IX BCIIICCTB (MCTaH, 3TaH, JOTHIICH,
NIPONWICH, aneTwieH, OyranueH-1,3, meTunOyraauen-1,3, 6€H30I, METaHOIL,
3TaHOJI, STUJICHIJIMKOJb, TIUIEPHH, (DEHOJI, aleTalIbJeTu/, MypaBbUHAS U
YKCYCHasl KHCJIOTBI, TJIIOKO3a, Kpaxmaj, LeJUII03a, aMUHOYKCYCHas
KHCJIOTA)

ChopmMupoBaHHOCTH YMEHUS HIUTFOCTPUPOBATH TEHETHYECKYIO CBS3h MEXKITY
TUITHYHBIMU TPEACTABUTEISIMU PA3JIUYHBIX KJIACCOB OPraHUYECKHUX BEIISCTB
YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKITUI C MCITOJIb30BAHUEM
CTPYKTYPHBIX (hopmyi

CdopMupoBaHHOCTH yMEHUs XapaKTepU30BaTh HMCTOYHUKHU
YTIIEBOJIOPOJHOTO CHIPbsl (HEPTHh, MPUPOIHBIA Ta3, yroib), CHOCOOBI HX
nepepaboTKH U PAKTHYECKOE MPUMEHEHHUE MPOTYKTOB IepepadoTKH

3.1

XUMUS U )KU3HBL. PacyéTrl

ChopMHUpPOBAaHHOCT, YMEHHMH BIAJETh CHCTEMOM 3HAHMK 00 OCHOBHBIX
METOJaX HAay4YHOI'O MO3HAHMS, HCIOJNb3YeMbIX B XUMHUU MPH H3y4YECHUU
BEIIECTB M XUMUYECKHUX SIBIICHUN (HaOMIOACHNEe, U3MEPEHHE, IKCIIEPUMEHT,
MOJICJIMPOBAHKE), HCIIOJIb30BaTh CHUCTEMHBbIE XHWMHUUYECKHE 3HAHMS MJIs
MPUHATHSA PELICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
BEII[ECTBAMU U UX TPUMEHEHUEM

3.2

3.3

ChopmupoBaHHOCT, ~ yMEHHMH  COONMIOJATH  MpaBuUia  MOJIb30BAHUS
XUMHUYECKOH MOCcy10il U 1a00paTOpHBIM 000PYIOBaHHUEM, a TaKKe MpaBuiia
oOpaimieHuss C BeHIECTBAMH B COOTBETCTBHH C HMHCTPYKIHSAMH TIO
BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB

ChopmMHupoBaHHOCT, YMEHUN IJIAHUPOBATh U BBINOIHITH XUMHYECKUN
SKCIIEPUMEHT (TpeBpalleHuss OpPraHMYeCKHX BEIIECTB IPH HarpeBaHUU,
MOJIy4YEHUE HTUWICHA M HU3Y4YCHHE €ro CBOWCTB, KAaYECTBEHHBIE DPEaKLUU
OpPraHMYECKUX BEIIECTB, JCHATypalus OENKOB NMpPHU HArpeBaHHUH, IIBETHHIC
peakimu OeKOB) B COOTBETCTBHUH C MPABHJIAMH TEXHUKH 0€30MaCHOCTH IpU



3.4

3.5

3.6

11 KJIACC

Kon

NpOBePsIEMOro
pe3yJbTarTa

1

11

oOpalieHMH ¢ BellecTBaMH U Ja0OpaTOpHBIM  00OpYJOBAaHUEM;
MPEJCTABIATh PE3yIbTaThl XUMHUECKOTO IKCIEpUMEHTa B (hopMe 3amucu
YpaBHEHMH COOTBETCTBYIOIMX peakiuii U (opMyaupoBaTh BBIBOJBI Ha
OCHOBE ITHX PE3YyJIbTaTOB

CchopMupoBaHHOCTh YMEHUN NPOBOAMTH BBIUUCIEHHUS 10 XUMHUYECKUM
ypaBHEHMAM (Macchl, 00BEMA, KOJMYECTBA HMCXOJIHOIO BEIECTBA WIN
MPOAYKTa PEaKLUU M0 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3
UCXOJHBIX BEILECTB WJIN NPOAYKTOB PEAKIIIH)

ChopMupoBaHHOCT, YMEHHI KPUTHUECKH AaHAJIM3UPOBAThb XHMHUYECKYIO
uHGOpPMAIUIO, MOJIyYaeMyI0 W3 pa3HbIX HMCTOYHHMKOB (CpEACTBa MacCcOBOM
uHpopmaiuu, cetb IHTEpHET U Apyrue)

CdhopMHpPOBaHHOCT, ~ yMEHHMH  COONIIOJATh  MpaBWJIA  AKOJOTHYECKU
1enecoo0pa3Horo MOBENEHUSI B OBITY M TPYIOBOM NEATEIHHOCTH B LENSIX
COXpaHEHHS CBOETO 3I0pOBbS M OKpYXKAIOUIeH MPHUPOAHOW Cpelsl,
0CO3HaBaTh OMACHOCTb BO3/ICMCTBUS Ha >KUBbIE OPTraHU3MbI ONpPEIEIEHHBIX
OpPraHMYecKuX BellecTB, MOHMMas cMbicn mokaszarens [IJK (mpenensHo
JOMYCTUMOW  KOHIICHTpAIlMHM), TOSCHATH Ha TpUMepax CHOCOOBI
YMCHBIICHUS W NPCAOTBpAIlICHUA WX BPCIHOIO BO3H€ﬁCTBHﬂ Ha OpraHu3M
YeJI0BeKa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

TGOpeTI/I‘ICCKI/Ie OCHOBBI XMMHH

Brnagenne cuctemMol XMMHMYECKHX 3HAHHWM, KOTOpas BKIIFOYAET:
OCHOBOIIOJIATAIONME  TMOHATUS  (XUMHYECKHH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN AaTOMOB,
HOH, MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKas CBS3b, MOJIb, MOJISIpHAsi Macca, MOJSPHbBIN
00BEM, KpUCTAUTMYECKash pemeéTka, TUIBl XUMHUYECKUX peaKiui
(OKHCITUTEIPHO-BOCCTAHOBUTENIBHBIE, 9K30- M JHIOTEPMHYECKHE,
peaKkuyd WOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIMTHI, HEIJIEKTPOIHTHI,
JJEKTPOJIMTUYECKAsE ~ JTUCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTEINb,
CKOpPOCTh XMMHUYECKOW pEaKlMu, XUMUYECKOe PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHsl DJIEKTPOTUTHUECKON auccoruanuu, llepuoanueckuii
3akoH [I.M. MeHneneeBa, 3aKOH COXpPaHEHHsI MACChl), 3aKOHOMEPHOCTH,

CUMBOJIMYECKUH SI3BIK XHMUU, Q)aKTOHOFH‘ICCKI/Ie CBCICHMUA O CBOﬁCTBaX,



1.2

1.3

14

COCTaBC, TIIOJYUYCHHMU U 0C30IMaCHOM  HCIIOJIb30BAaHUN BaXKHCHUIIINX
HCOPraHNYCCKHUX BCHICCTB B 6BITy u HpaKTquCKOﬁ ACATCIBHOCTHU

YCJIOBCKA

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIAITE XAPAKTCPHBIC IIPHU3HAKU U
B3aUMOCBA3b HN3Y4YCHHBIX HOHHTHﬁ, MNPUMCHATb COOTBCTCTBYIOIIUC
IMOHATHA TMpU ONHUCAaHUU CTPOCHUA U CBOMCTB HCOPTraHNYCCKUX
BCIICCTB M HX HpeBpaLﬂeHHﬁ; BBIABIIATE B3aUMOCBA3b XMMHYCCKHX
3HaHUH C IHOHATHUAMU u NpEaACTaBJICHUSIMU APpYyrux

€CTCCTBEHHOHAYYHEBIX IIPEAMETOB

Bnagenue OCHOBHBIMHM METOJaMU HAy4YHOTO IO3HAHUS BEUIECTB U
XUMHUYECKHX sBJIEHUN (HaOmIOJeHHe, W3MEpEeHHue, HKCIIEPUMEHT,

MO/ICJIUPOBAHUE)

CdopmMupoBaHHOCT, yYMEHHUH ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHUCJICHUS XUMHUYECKMX DJJEMEHTOB B COCIUHEHMSIX pPa3IM4HOIO
coCTaBa, BMJ  XHMHYECKOH  CBs3M  (KOBaJeHTHas, MOHHasi,
MeTaJUIn4ecKas, BOJAOPOHAs) B COCIUHEHUAX, TUIl KPUCTAIUTMYECKON
pEemETKH KOHKPETHOT'O BeIlecTBa (aTOMHAsl, MOJEKYJspHas, MOHHAs,

MeTauTmIecKas)

1.5

ChopMHUpPOBAaHHOCTh YMEHHUH OMNpPEACIATh XapaKTep CPeabl B BOIHBIX

pPacTBOpaxX HEOPTraHUYECKUX COCIUHEHUM

1.6

1.7

1.8

1.9

1.10

ChopMHUpPOBAaHHOCT, ~ yYMEHHS  KJIAaCCH(UIUPOBATH  XHUMHYECKHE
PEaKIUy 10 PA3TUYHBIM MpH3HAKaM (YHCIy W COCTaBy pearupyromimx
BEIIIECTB, TEIUIOBOMY J(DQeKTy peaknuu, H3MEHEHHIO CTeTleHeH
OKHCIICHHS ~ JJIEMEHTOB,  OOpaTHMOCTH  PEaKIUH,  YYaCTHIO

KaTanm3aTropa)

CdopmMupoBaHHOCT, YMEHUH  COCTABJIATH YpaBHEHHUS  peakiuil
pPa3IUYHBIX THUIOB, MOJHBIE M COKpAlllEHHbIE YpPaBHEHUS pEaKIMH
MOHHOTO 0OMEHa, YUMTHIBAsl YCIOBUS, PH KOTOPBIX 3TH PEaKLMU UIYT
JI0 KOHIIA

ChopMupoBaHHOCTh YMEHUI HPOBOJUTH PEAKLUH, MOATBEPKIAIOIINE
KaueCTBEHHBI COCTAaB  PA3JIMUHBIX HEOPIaHWYECKUX  BEILECTB,
pacrno3HaBaTh OIBITHBIM HYTEM HOHBI, MPUCYTCTBYIOLIHME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEILIECTB

ChopMHUPOBAHHOCTh YMEHUW PACKpPBIBATH CYITHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakuui MOCPEICTBOM COCTaBJICHUS

QJICKTPOHHOT'O OajaHca 3THX peaKuHﬁ

C(I)OpMHpOBaHHOCTB y'MeHI/II‘/JI OOBSICHATh 3aBUCHMOCTh CKOpPOCTH



1.11

2.1

2.2

2.3

2.4

XUMHUYECKON peakiiuy OT Pa3InYHbIX (PaKTOPOB

ChopMupoBaHHOCT,  yMEHHI  OOBSACHATH  XapakTep CMEUICHUS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JICHCTBUS

(mpunnun Jle Hlatense)
OO01mas 1 HeOpraHU4ecKas XUMUs

ChopMupoBaHHOCTh yMEHHUH pacKpbiBaTh cMbich I[leproanueckoro
3aKOHa JN. MenneneeBa u J€EMOHCTPHUPOBATh €ro
CUCTEeMATHU3UPYIONIYI0,  OOBACHUTEIbHYIO U  MPOTHOCTHYECKYIO
byHKITUN

CpopMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX 3jeMeHToB 1-4 mnepuonoB Ilepuoaunueckoit
cUCTeMbl XuMHUYeckux oaeMeHToB J[.MI. Menzaeneesa, ucnonab3ys
HOHSTUSL «S-, P-, O-2JI€KTPOHHBIE OPOUTAIN», «IHEPreTUUCCKUEC
YPOBHU»,  OOBSCHATH  3aKOHOMEPHOCTHM  M3MEHEHHsSI  CBOMCTB
XMMHUYECKHUX 3JIEMEHTOB M UX COEAMHEHMH IO MEepHoJaM MU Ipymiam

[Iepronnueckoit cucremsl xumuieckux 3aemeHToB .M. MenneneeBa

CdopMupoBaHHOCT, yYMEHUN XapaKTEepH30BaTh (OMUCHIBATH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPTaHMYECKUX BEIECTB Pa3IMYHBIX KJIAcCOB,
MOJTBEPKIATh  CYIIECTBOBAaHME  TIE€HETHYECKOW  CBSI3M  MEXKIY
HEOPTraHUYECKUMHU BEILIECTBAMU c MTOMOIIIBIO ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX pCaKHI/Iﬁ

CdopMHpOBaHHOCTh  YMEHUH  YCTAaHABIMBATH  [PUHAIJIEKHOCTH
HEOPraHWYECKHUX BEIIECTB 10 UX COCTaBY K OIPENEIEHHOMY KIIaccCy
(rpynmne) coennHeHMH (MPOCTHIE BELIECTBA — METAJIbl M HEMETaJlIbl,

OKCH/Ibl, OCHOBAHMSI, KUCIIOTbI, aM(pOTEpHBIE TUAPOKCUIBI, COIH)

2.5

2.6

2.7

ChopMupoBaHHOCTh YMEHUH HCIOJIb30BaTh XMMUYECKYI) CHUMBOJIUKY
JUId  cOoCTaBlieHHs (OpMyJd BELIECTB M YpPaBHEHMH XUMHUYECKUX
peakmmii, cucrematnueckyto Homenknatypy (IUPAC) u tpuBuanbHblie
Ha3BaHUSA OTICJIbHBIX HEOPraHWYECKUMX BeulecTB (yrapHblil ras,
YIJIEKUCTBIA Ta3, aMMMaK, ramiéHas W3BeCTb, HeraméHass HW3BECTb,

MUTHEBAsI COJIA, TUPUT U JPYTHUE)

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh (OINMUCHIBATH) OOIINe
XUMHUYECKHE CBOMCTBA HEOPTAHMUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOJTBEPKIATh  CYIICCTBOBAHWE  TECHETHYECCKOW  CBSI3M  MEXKIY
HEOPraHWYECKUMHU  BEIIeCTBAaMH  C  TOMOIIbIO  ypaBHEHUI

COOTBECTCTBYIOIINX XUMHUYCCKUX peaxunﬁ

CdopmMupoBaHHOCTH YMEHHMI MIIAHUPOBATH U BHITIOIHATH XUMUYECKUN



2.8

OKCIIEPUMEHT (pa3lOoKEHUE TMEPOKCHIa BOAOPOAA B MPHCYTCTBUHU
KaTalln3aTopa, ONpe/eiICHUEe CPebl PaCTBOPOB BEHIECTB C TOMOIIBLIO
YHHUBEPCAJIBHOTO HWHAMKATOPA, BIMSHUE pa3IMYHBIX (aKTOPOB Ha
CKOPOCTh ~XMMHYECKOM peakluH, pPeaKIud HOHHOTO OOMeEHa,
KayeCTBEHHbIE PEaKUH Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHHA, PCHICHHUC JSKCICPUMCHTAJIBHBIX 3aJa4 110 TCMaM
«Metamnby u «HemeTtaib») B COOTBETCTBUU C MPAaBUIAMU TEXHUKU
0e30macHOCTH TIPU OOpalleHHH C BEIIeCTBAMH M J1aOOpPaTOPHBIM
000pyI0BaHUEM; TIPEICTABIISITH PE3YIIbTATHI XUMHUYECKOTO
JKCHEpUMEHTa B (OpME 3alkCH YPAaBHEHUH COOTBETCTBYIOIIMX

peaKHI/Iﬁ u (bOpMy'J'II/IpOBaTL BBIBOJIbI HA OCHOBEC 3THUX PE3YyJIbTATOB

CdopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiIa IOJIH30BAHUS
XUMHUYECKOH TOCYyA0H M JabopaTOpHBIM OO0OpYAOBaHUEM, a TakKKe
npaBuiia oOpalieHus ¢ BEMIECTBAMU B COOTBETCTBHH C MHCTPYKIMSIMHU

I10 BBIIIOJTHCHUIO na6opaT0pHHx XUMHNYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaATh XUMHYECKHE
IPOIIECCHI, JeXKaIlue B OCHOBE MPOMBIIIICHHOTO TOJIYYE€HUS CepHON
KHCJIOTHI, aMMHaKa, a TaKkke CPOPMHPOBAHHOCTH MPEICTABICHUNA 00
Oo0ImMX HayyHbIX MPUHLUUIAX M  SKOJOTMYECKHUX  Ipodiemax

XUMHYCCKOI0O IMMPOMU3BOJACTBA

XUMHA ¥ KU3Hb. PacuéThl

3.1

3.2

3.3

ChopMHUpPOBAHHOCTh TPENICTABICHUM O XWMHYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAY4YHOW KapTHUHBI MHpPA, POJM XHUMHUU B TO3HAHUU
SABJICHUM TIpUpPOABI, B (OPMHUPOBAHUM MBIIUICHUS U KYJbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM st
pellieHus MPAKTUYECKUX 3aJad U OSKOJOrM4ecKH OOOCHOBAHHOTO

OTHOILLEHUS K CBOEMY 3JI0POBbIO U MIPUPOTHOM cpesie

ChopmMupoBaHHOCTD YMEHUI KPUTHYECKU aHaJIU3UpPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, IOIYYaeMyI0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOM KOMMYHHUKAIUU, ceTh VIHTEpHET U IpyTrHe)

ChopMupoBaHHOCTh YMEHHUH COOMIOZATh MpPaBUIa HKOJIOTHYECKU
11eJ1eCO00Pa3HOr0 TOBEIEHUSI B OBITY M TPYAOBOH JESITENIbHOCTH B
IEeNsX COXPAaHEHUS CBOETO 3[0POBbS M OKPYXKAIOWIEH MPHPOIHOM

cpebl

3.4

Oco3HaBaThb  OMAaCHOCTh BO3JICUCTBHSI HA JKUBBIE OpPraHU3MBbI
onpeneaEHHbIX BEUIECTB, MOHUMas cMbIci nokaszarens [1/IK, noscusates

Ha IMpHUuMEepax CITOCOOBI YMCHBIICHUA U NPEAOTBPAIICHUA UX BPCAHOI'O




3.5

BO3JICMCTBHS HA OPTaHU3M YEJIOBEKA

CdhopmMupoBaHHOCTD yMEHUHI IIPOBOJIUTH BBIUYHCIIEHUS C
WCIIOJIB30BAaHUEM IIOHATHS «MAccOBasl JOJS BEIIECTBA B PAacTBOPE»,
O00BEMHBIX OTHOIIEHUHM Ta30B IMpPH XUMHUYECKUX PEAKLHUSIX, MacCChl
BeIleCTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM OO0BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TETIOBOTO 3¢ (eKTa peakluu Ha OCHOBE 3aKOHOB COXpPAHEHMS MacChl

BCIICCTB, MMPCBPAIICHUA U COXPAHCHUS SHCPIrUn



HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon
1

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeopeTnueckne OCHOBbI OPraHN4YECKOW XUMHUH

11

1.2

1.3

2.1

2.2

2.3

[IpenmeT oprannyeckoi XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHUE B
MOJIYYEHHH HOBBIX BEILLECTB U MAaTepUANIOB. Teopus CTPOCHUS OPraHUYECKHUX

coequHennii A.M. bytiepoBa, €€ OCHOBHBIEC MOJIOKEHHUS

CrpykTypHble (OpMYJIBl OPraHUYECKHX BEIIECTB. ['OMOJOTHS, H30MEpHS.
XuMHUecKas CBA3b B OPraHMYECKUX COCIUHEHUSAX — OJMHAPHBIC U KpaTHbIE

cBsi3u. [IpencraBienue o KacCUpUKAIMA OPraHUIECKUX BEIECTB

HomeHknatypa  OpraHM4ecKMX  COEAMHEHMH  (CUCTeMaTHuecKas) H
TpUBHAJIbHbIE HA3BAHMS BAXXKHEUIIUX IPEICTaBUTENEH KIIaCCOB OPraHMYECKUX

BEIIIECTB
Yr1eBo1opoasl

AnKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYecKuil psa. Metan U sTaH —
NpOCTEHIINEe NMPECTaBUTENN ANKAHOB: (U3NYECKHE U XMMUYECKHE CBOMCTBA
(peakuyuu 3aMelleHUs M TOPEHHs), HAXOXKJIEHHE B HPUPOJE, NOIY4YEHUE U

IIPUMEHEHUE

AJKeHBI: COCTaB U CTPOEHHUE, TOMOJOIMUECKUH psil. DTUIEH M NPONUIEH —
IpOCTEHIINEe MPEeICTaBUTENN AJIKEHOB: (PU3UYECKHE M XUMHUYECKUE CBOMICTBA
(peakuuy THAPUPOBAHUS, TaJOr€HUPOBAHUS, TUApPATALUHU, OKHUCIEHUS U
HOJMMEpH3aluN ), OJyYeHHE U IPUMEHEHHUE

Ankanuensl: Oyrtaguen-1,3 u MetmnOyraaueH-1,3: cTpoeHue, BaKHeHIIne
XMMHUYEeCKHe  CBOWcTBa  (peakuuss  MOJHMMEpPU3ALUN). [Tonyuenune

CUHTETUYECKOTO KayuyyKa U PE3UHBI

2.4

2.5

2.6

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTUUECKHUH psll. ATETHUICH
— TPOCTEHIIHNI TMPEACTaBUTENh AJTKMHOB: COCTaB, CTPOCHHE, (pU3MYECKHUE U
XUMUYECKHE CBOMCTBa  (peakiuu THAPUPOBAHUS, TaJIOTCHUPOBAHMS,

TUIpaTalliy, TOPEHUs), IOJTyYEHHE U IPUMEHEHNE

Apenbl. benson: cocta, cTpoeHue, (puU3MUECKHE M XUMHUYECKHE CBONCTBA
(peakuuy TaJOr€HUPOBAHUS M HUTPOBAHUS), MOJNyUYEHHE M TPUMEHEHHE.
Tonyon: coctas, cTpoeHue, pusnveckre U XMMHYECKHUE CBOMCTBA (peakiuu
raJIOTEHUPOBAHNSA Y HUTPOBAHUS), MOJIy4€HUE U NPUMEHEHUE. TOKCUYHOCTh
apeHoB. ['eHeTHuecKkas CBSI3b MEX]y YIJI€BOJIOPOAAMHU, NMPUHANIEKAIUMHU K

Pa3JIMYHBIM KJIacCaM

[IpupoaHble HMCTOUYHUKH YTIAEBOAOPOAOB. llpuponHblii Ta3 MU TOMyTHBIE



3.1

3.2

3.3

3.4

HedTsHbIe ra3el. HedTs u e€ npoucxoxnenue. CriocoOb! nepepadoTKu HePTH:
IIEPErOHKa, KPEKUHT (TEPMUYCCKHUH, KATATUTHYCCKHIi), TUpou3. [IpoayKThI
nepepaboTku He(TH, HX NPUMEHEHHE B TPOMBIIUICHHOCTH H B OBITY.

KamenHbl1i1 yroib v NpoyKThl €ro nepepadboTku
Kucnoponcoaepxamue OpraHu4eCKue COCIUHCHUS

[IpenenbHble OOHOATOMHBIE CHOUPTHL. MeTaHOI M 3TaHON: CTPOECHUE,
¢u3nveckne U XMMHYECKHE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METaJJIaMH,
raJIOrT€HOBOJIOPOIAMH, T'OPEHHE), NMPUMEHEHHE. BOonopoaHbIE CBS3U MEXAy
MOJIEKYJIaMH CIIUPTOB. JIeHCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKa.
MHoroatroMHble  COUPTBl.  DTWICHIVIMKOAb W TJIMUEPUH: CTPOCHUE,
¢u3nueckue M XUMHUYECKHE CBOMICTBa (B3aMMOJEHCTBHE CO WIEIIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs peakIisl HAa MHOTOATOMHBIE CIIUPTHI). JleiicTBue Ha

OpraHru3M 4YC€JIOBCKA. HpI/IMeHeHI/IC TJIIMIOEPHUHA U OTUJICHI TTUKOJIA

deHo: CTPOCHUC MOJICKYIIbI, (1)I/I3I/I‘-ICCKI/IC U XHUMHYECKHE CBOICTBa.

Toxcuunocth penomna. [Ipumenenue penomna

AJ'IBI[CFI/I,Z[BI u KCTOHBEI. q)OpMaJIBIleFI/I,Z[, alcTaJIbaACTU I CTPOCHUC,
(1)I/I3I/I‘ICCKI/IG n XUMHNUYCCKHC CBOMCTBaA (peaKI_II/II/I OKHCJICHHA n

BOCCTAaHOBJICHHA, KAUCCTBCHHBIC peaKHI/II/I), IIOJIYYCHHEC U IIPUMCHCHUC

OHOOCHOBHBIE NpeiebHbIe KApOOHOBBIE KUCIOTH. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTPOCHHE, (PH3MUECKUE U XUMHUECKUE CBOMCTBA (CBOICTBA, 00mIIHe
JUIsL KJlacca KUCJIOT, PEaKlusl 3Tepu(UKaluu), MOIYYEHUE U IPUMEHEHHUE.
CreapyHOBass M OJEMHOBAas KHUCJIOTBl Kak MPEACTAaBUTENN  BBICIINUX
KapOOHOBBIX KHUCJIOT. MplIa Kak COJM BBICHIMX KapOOHOBBIX KHCIIOT, HX

MOIOIIEE NEHCTBHE

3.5

3.6

CnoxHble 3Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. [maponus
cloXHBIX 3¢upoB. XKupel. I'maponmu3 xupoB. IlpumeHenue KHUpOB.

buonornueckas posb ;KUPOB

VYrneBoasl:  cocraB, KilacCH(UKAIMs ~ YrIEeBOJOB  (MOHO-, JU- |
nonucaxapuabl). [moko3a — mpocTedmuii MoHOcaxapua: 0COOEHHOCTH
CTPOCHHS MOJIEKYJbI, (pU3MUecKre 1 XUMHUYECKHUEe CBOMCTBA (B3aUMO/ICiiCTBIE
¢ ruapokcuaom wMenu(ll), okucieHwe aMMHadYHBIM PACTBOPOM OKCHA
cepeopa(l), BoccranoBiieHrne, OPOKEHHE TIIFOKO3bI), HAXOXKACHUE B MPUPOJIC,
npuMeHeHue, Ouosiorndeckas poib. dDotocuHTe3. PpykTo3a Kak H30MeEp
noKo3el. Kpaxman u nesnronoza kak IpupofHble mnonumepbl. CTpoeHue
Kpaxmajia ¥ 1eunonosbl. dusnueckue M XUMHUYECKHE CBOMCTBAa Kpaxmala

(Traponu3, KaueCTBEHHAS PEAKIIHSI C UOJIOM)

4.1

A3oTcoiepikalie OpraHn4eckiue CoeAMHEHNS

AMUHOKHCIIOTHI KaK aM(pOTEpHBIE OpraHnYecKre coeanHeHus. duznyeckue u

XUMHYECKHE CBONCTBA aMHMHOKHCIOT (Ha npumepe FJ'II/II_[I/IHa). buonorunyeckoe



4.2

5.1

5.2

3Ha4YeHUE aMUHOKUCIOT. Ilentuasl

benku kak HpupoOIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. l[lepBuunas,
BTOpPHYHAs U TPETHUYHAS CTPYKTypa OeiaKkoB. XMMHUYECKHE CBOMCTBA OEIKOB:

TUAPOJIN3, AC€HATypalusl, KaAYCCTBCHHBIC PCAKIIUU Ha Oenku
BBICOKOMOJ'IGKy.]'IHpHBIe COCANHCHUA

OCHOBHBIC TOHATHUS XUMHU BBICOKOMOJICKYIISIPHBIX COG,Z[PIHGHHﬁI MOHOMCD,
IMOJINMED, CTPYKTYPHOC 3BCHO, CTCIICHb moJimmMepu3aluu, CpE€aHAA
MOJICKYJISIpHass Macca. OcCHOBHBIE MCTOABI CHUHTE3a BBICOKOMOJICKYIIAPHBIX

COGI[I/IHGHI/Iﬁ — noJiMepus3alusa 1 NOJJUKOHACHCAIIUA
SKCHepI/IMeHTaJIBHI)Ie MCTOABI HM3YUCHUS BCUICCTB W HX HpeBpaIIIeHI/If/'II
O3HAKOMJICHUE C 06pa311aM1/1 NpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,

IJj1acTMacc, KaydyKoB. HOJ'IyLICHI/Ie CUHTCTUYCCKOI'O KaydyKa U PE3UHbL

11 KUIIACC

Kon
1

1.1

1.2

1.3

1.4

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
Teopernueckrie OCHOBBI XUMHUH

XuMHUYeCKuH d7eMeHT. AToMm. Sapo aroma, WM30TOMBl. DJIEKTPOHHAS O00O0JIOYKA.
DHepreTUYecKre ypOBHH, MOIYPOBHH. ATOMHBIC OpOWTamu, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpelielieHus 3JIEKTPOHOB MO OpOUTaNsIM B aroMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOHPUTYpAIIHSI aTOMOB

ITepuoanueckuit 3akoH u Ilepronnueckas cucreMa XuMU4Yeckux siementos JI.1.
MenpneneeBa. CBsi3b TepUOAMYECKOr0 3akoHa U llepuomnyeckod CUCTEMBI
xuMuueckux sneMeHToB JI.M. MenneneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOWCTB XHMMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBHIX M CIOKHBIX BEIIECTB IO TPYIIaM U MepHoJaMm.
3HaveHHEe MEPUOANUECKOr0 3aKOHA B PA3BUTUHU HAYKHU

Crpoenue BemiecTBa. XUMUYECKas CBsI3b. Bupl XuMuueckoi cBsI3M (KOBaJIEHTHAs
HEMOJIApHAsl U MOJIApHAasl, HOHHAs, MeTajuinyeckast). MoHbl: KaTMOHBI M QHHOHBI.
MexaHu3mbl 00pa30oBaHUsl KOBAJIEHTHOM XHMHUYECKOH CBA3M (OOMEHHBIH U
JIOHOPHO-aKIENTOpHbIN). BogopoaHast cBsi3b

BanentHocTh. DneKkTpooTpuniaTeabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa MOJEKYJISPHOTO U HEMOJEKYJSIPHOTO CTPOEHHSA. 3aKOH IIOCTOSHCTBA
cocTaBa BellecTBA. TUIBI KPUCTANIMYECKUX PEHIETOK. 3aBUCHMOCTb CBOMICTBa
BEILECTB OT TUIIA KPUCTAJUIMYECKOU PEeIIETKU. [IOHATHE O TUCIIEPCHBIX CUCTEMAX.
HcTrHHBIE ¥ KOJUTOMAHBIE PACTBOPHI. MaccoBas 10715 BEIECTBA B paCTBOPE

1.6

1.7

Knaccudukanus HeopraHuuecKux coequHeHwil. HoOMEeHKIaTypa HEeOpraHMYeCKHUX
BELIECTB

Xumndaeckas peaknus. Kiaccudukanms XUMHUECKUX PEAKIM B HEOPTaHUIECKOM
Y OPraHUYECKOW XUMHH. 3aKOH COXPAHEHUsI MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U




1.8

MMPCBPAICHHA OHCPIUH IIPU XUMHUYCCKUX PCAKIUAX

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

OOpatumble peaknud. XUMHUYECKOe paBHOBecwe. DakTOphl, BIMAIONME HA
COCTOSIHHE XUMHYeCKOro pasHoBecus. [Ipunuun Jle [larense

1.10

1.11

2.1

2.2

2.3

OnekTponuTryeckas auccouuanys. CuibHbIe W ciaOble 3nekTponuThl. Cpena
BOJIHBIX PAcTBOPOB BEIIECCTB: KHCJas, HEUTpaIbHAs, MIEI0OYHas. Peakiuum HOHHOTO
oOMmeHa

OKHUCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIINH
Heoprannueckas xumus

Hemertannel. [lonoxenue HemetamwioB B [lepmonnyueckoi cucTteMe XHUMHYECKUX
anementoB J[.M. MeHneneeBa m OCOOEHHOCTH CTPOCHHsSI aTOMOB. Du3HUECKHE
CBOICTBa HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha MpHUMepe KHUCIOpOJia, CEPHI,
docdopa u yriaepoa)

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajJOreHOB, CEphbl, a30Ta,
dochopa, yrmepoga W KpeMHHs) W WX  COCAMHEHWH  (OKCHJIOB,
KHCIIOPOJCONCPKAIIMX  KHUCJIOT, BOJOPOJIHBIX coeauHeHui). I[lpumenenue
BaXHEHIIINX HEMETAJIOB U UX COCTUHEHHM

Meramnbl. Ilonoxenne wetammoB B llepuomnyeckoil cucTeMe XHUMHUYECKHX
anemenToB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JIO0YEK
atomMoB MeTaymioB. O0mue dusndeckue cBoricTBa MeTaioB. CIIaBBI METAJUIOB.
DIIEKTPOXUMHUYECKUI PsiJl HAPSYKEHU METAJIIOB

2.4

2.5

3.1

3.2

XUMHUUYECKUE CBOMCTBA BaXKHEHIIMX METAJUIOB (HATPUM, Kalui, KaJbLIMi, MarHui,
QTIOMUHHM, IHHK, XpOM, JXeJe30, MeIb) W WX coemuHeHwi. OOmme crocoObl
noJTy4eHust MeTauioB. [I[puMeHeHrne MeTaIoB B OBITY U TEXHUKE

I'enetmueckas CBS3b HCOPTraHNMYCCKUX BCHICCTB, MPUHAMJICIKANINX K PA3JIMYHBIM
Kj1accaM

XUMHSA U )KA3HDb

Pons xumum B o0OecrmeueHUM HKOJIOTHYECKOM, HSHEPreTHUECKOM W TMHUIIEBOM
0€30macHOCTH, Pa3BUTUM MeIULMHBL. [lOHATHE O Hay4YHBIX METOJAaX IO3HAHUS
BEIIIECTB U XUMHUYECKUX PEAKIUN

[IpencraBnenus 00 OOMMX HAYYHBIX MPUHLIUIAX MPOMBIIUICHHOTO MOJTYYESHHUS
BaXHEHIINX BewecTB. YenoBEeK B MHUpPE BEUIECTB M MATEPUAJIOB: Ba)KHEHIIME
CTPOUTENIbHbIE MaTepHalibl, KOHCTPYKLIIMOHHBbIE MaTepuajbl, Kpacku, CTEKIIO,
KEepaMUKa, MaTepuaibl I 3JIEKTPOHHKH, HaHOMaTepUallbl, OpPraHUYECKHE U
MUHEpaJbHbIE y100pEeHUs

3.3

XuMUg W 3I0pOBbE 4YEJIOBEKAa: NpaBWJIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 6€30MacCHOT0 UCIOJIb30BAHUS MTPENnapaToB OBITOBOM XUMUHU B
HOBCE€IHEBHOMN KU3HU
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