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MHOSACHUTEJIBHASA 3AIIUCKA

[Iporpamma 10 XMUMHHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs
paspaborana Ha ocHoBe denepanbHoro 3akona oT 29.12.2012 Ne 273-®d3 «O06
oOpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUI K pe3yJbTaTaM OCBOCHUS
dbenepaabHOl 00pa3oBaTEIBbHON MPOrpaMMbI CpEIHEro oO0Iero obOpa3oBaHUS
(®OIT  COO), npencraieHHbix B DenepanbHOM  TOCYAAPCTBEHHOM
oOpazoBatenbHoM ctangapre COO, c¢ yu€rom Konmenuuu mnpenoaaBaHus
y4ueOHOro mnpeamera «XUMHs» B 0Opa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit
deneparuy, peaU3yOMKUX OCHOBHBIE 00pa3oBaTelibHbIC MPOTPAMMBI, H
OCHOBHBIX TOJIO)KEHH «CTparernn pa3BuTUs BOCHUTaHUS B Poccuiickoii
deneparuu Ha nepuoa o 2025 roma» (Pacnopsikxenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKE MpPOrpaMMbl MO XUMHH, K ONPEIEICHUIO
oOrelt crpareruu 00y4eHUs, BOCITUTAHUS U Pa3BUTHS 00yJarONIUXCsl CpeICTBAMU
yueOHoro npeamera «Xumusi» s 10—11 kgaccoB Ha 6a30BOM ypPOBHE COCTABUIIH
koHuentyanbHeie nosiokeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJNEH,
COJIepKaHMsl, PE3yJbTaTOB OOy4YEeHHSI U TpPeOOBaHMI K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUUECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeIbHON  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYyXUT 3aBEpIIAOIIUM JTallOM peau3alid  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYIIUX



[EJOCTHOM CHUCTEME XUMHUYECKOro oOpa3oBaHHsA. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, (HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YEeJIOBEKa, a TaKKe OSKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3MI0POBBI0 M TPUPOAHON cpene. Peanmsyercs xumuueckoe oOpa3oBaHUE
oOy4Jaromnuxcs Ha ypOBHE CpeHEro o0miero oopa3oBaHusi CpeACTBAMHU YUeOHOTO
npeaMera «XHUMUsS», COJACpKAaHWE UM TOCTPOCHHE KOTOPOro OIpPENECICHbI B
nporpaMMe IO XUMHUU C YUY4E€TOM CHelU(UKA HAYKH XUMHUH, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEepUAIBHOW >KM3HM OOIIECTBA, a TaKXKe C Y4ETOM
o0IMX 1eNed W TPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeiHero ooriero oopasoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW IMBUIIM3ALMK, B CO3JaHUM HOBOW 0a3zbl MaTepUAbHON KYJbTYPHI.
OHa BHOCHUT CBOU BKJIaJl B (DOPMUPOBAHUE PALIMOHAIBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHE IEJIOCTHOTO TPEJICTABICHUS 00 OKpPYXKAIOIEeM MHUpPE KaK O €IUHCTBE
IPUPOABl M YeJIOBEeKa, KOTopoe (OpMHUPYETCS B XMMHUU Ha OCHOBE MOHHUMAHHUS
BEIIECTBEHHOI'0 COCTaBa OKPYXAIOUIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIaCTSIMU MPUMEHEHUS.

TecHO B3aUMOAECHCTBYSI C IPYTMMU €CTECTBEHHBIMU HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOHN YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOIUMBIM YCIOBHEM yCIEIITHOTO
TpyJla ¥ KM3HU KaXJIOoro wieHa ooOmectBa. CoBpeMeHHass XMMHS KaK Hayka
CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJOTHM HampaBjieHa Ha pELICHUE
rJI00adbHBIX TPOOJEM YCTOMYMBOIO Ppa3BUTHS YEJIOBEYECTBA — CBIPHEBO,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUYECKON OE30MaCHOCTH U OXPaHbl 3JJ0POBbSI.

B cooTtBercTBUM ¢ OOmMMMHU IEISIMH W TPUHLIUIIAMH CPEIHETO OOIIEro
oOpazoBaHus cojaepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb
W3Y4YEHUS]) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO HA OOIIEKYJIbTYPHYIO TOJITOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 WM IS BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTHUPOB, YCIIEIIHOTO BKIKYEHUS B JKU3Hb COLMYyMa, IPOJOHKEHUS
o0pa3oBaHus B pa3IUYHBIX 00JIACTIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocTraBnsomuMu  TIpeaAMeTa «XUMHUS» SBISIOTCS  0a30BBIE  KypChl —
«Oprannueckas xumusi» U «OOmAs ¥ HEOpPraHUYecKas XHMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUI MO0 HEOPraHUYECKOW XUMUU (C BKIIIOUEHHMEM 3HAHUU W3 OOIIeH XUMHH) U
OpraHn4eckon xumMuu. PopmMUpOBAHUE JaHHOM CHUCTEMBI 3HAHUM IIPU HU3YUYECHUU
npeaMera o0ecleurBaeT BO3MOXKHOCTH PACCMOTPEHHUST BCETO MHOT000pas3us
BEILIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEopraHuyeckas XuUMus» c@opMupoBaHa B MpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOr0 MOJAXO0Ja K H3Y4YEHUI0 Yy4eOHOro wmarepuasia u oOyCIIOBJIEHA



UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpeleNEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce€ OpPraHMYeCKOW XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOpUU CTPOCHHSI OPraHUYECKUX
COCIMHEHUW, a TaKXe Ha YPOBHE CTEPEOXUMHUYECKMX M DIIEKTPOHHBIX
NpeacTaBlieHuid o cTpoeHun BemiecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTHH — OT YIJIIEBOAOPOJIOB 10 CIOXKHBIX OMOIOTHYECKU
aKTHBHBIX COEOUHEHHMH. B Kypce OpraHmyecko XWUMHH ITOJY4YalOT pPa3BUTHE
chOpMHPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMs MEPBOHAYAIHHBIC
MPEICTABICHUS] O XUMUYECKON CBSA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUUYECKON PEAKLIUH.

[Tog HOBBIM yIJIOM 3peHUs B MpeaMere «XuMus» 0a30BOr0 ypOBHS
paccMaTpUBaeTCsl M3YUYCHHBIM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TEOPETHUYECKHI MaTepuan © (PAKTOJOTHYECKHE CBEICHUS O BEIIECTBAX W
XUMUYECKON peakinuu. Tak, B 4acTHOCTH, B Kypce «OOIas m HeopraHudyeckas
XUMUS» O0yYaroluuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJIUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMUECKUX TO3UIIHM,
Iy0)XXe TMOHATh HCTOPUYECKOE HW3MEHEHHE (PYHKUMHA HTOro 3aKoHa — OT
00001maroIen 10 0OBSICHAIOWIENH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMM O BOXXKHEWIIMX BEIIECTBAaX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XMUMHUYECKHX PEaKIHSIX, UX CYUHOCTU H
3aKOHOMEpPHOCTSIX NpOTEeKaHus JononHseTca B Kypcax 10 m 11 kiaccos
AJIEMEHTAMH COJICPKAHUS, HMMEIOIHUMHU KyJIbTYpPOJOTHUYECKUA W TPUKIATHOU
XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT TOHMMAaHUIO B3aUMOCBSI3U XUMHH C
JPYTMMHM HayKaMH, pPacKpbIBalOT €€ poJib B TO3HABATEIBHONW M MPaKTHUUECKOUN
JeSITEIbBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBaXXEHHUS K IpOLECcCy
TBOpUYECTBA B O0JACTH TEOPUM U MPAKTHUECKUX MPUIOKCHUH XUMUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3AHHBIX C XUMHEH, KPUTHYECKU OCMBICIUBATH WH(OpMAIUIO U
OPUMEHSITh €€ Uil TIONOJIHEHUSI 3HAHWUW, PEUIEHUS WHTEUICKTYyalbHbIX H
AKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 33/1a4. B 11emom conepikanne yd4eOHOoro
npeaMera «XHUMHUS» ~ JAHHOTO  YPOBHA  M3YYEHUS  OpPUEHTHPOBAHO  HaA
dbopmupoBaHrue y OOyYarOIIMXCS MHPOBO33PEHUECKOW OCHOBBI JJIsi MOHUMAaHUS
dunocockux MAEH, TaKMX KaK: MaTepuaIbHOE €AMHCTBO HEOPraHUYECKOTo U
OpPTaHUYECKOTO MHpa, OOYCIIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTh MPUPOJHBIX SBICHUM NYyTEM HKCHEPUMEHTAa H
pelieHus MPOTHUBOPEYMH MEXIy HOBBIMH (akTaMu U TEOPETHUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMUHU B PEIICHUU 3KOJIOTMYECKUX MpoOlieM, a
TaKKe MpoOJeM COepeKEHUsT IHEPIETUUECKUX PECYPCOB, ChIPbs, CO3/IaHHS HOBBIX
TEXHOJIOTUH U MaTEpPUAJIOB.



B nnane pemeHus 3agay  BOCIHUTAHUSA, Pa3BUTHUA M COLMAIM3ALUHU
oOy4Jaromuxcsd OPHUHATbIE NPOrpaMMOM MO XMMHUU MOJIXOJbl K OINPEAEICHHUIO
COJACpKaHUSI M TIOCTPOCHHUS TMpeAMeTa MpPeayCMaTpUBAIOT  (POPMUPOBAHUE
YHHUBEpPCaJIbHBIX Y4YEOHBIX JACUCTBUH, HMEIOMMX 0a30Boe 3HAUYCHHE JJIA
pa3MYHBIX BHUJOB JCSATEIBHOCTU: pEIIEHUs MpodsieM, TOHUCKA, aHajau3a W
00paboTku nHpOpMaIK, HEOOXOIUMBIX JJI MPUOOPETEHUS OIbITa MPAKTUYECKON
U HCCIIEN0BATENBCKON AEATEIBHOCTH, 3aHMMAIOIIEH BAKHOE MECTO B IO3HAHUH
XUMHH.

B mpaktuke mnpemnojaBaHHs XUMUM Kak Ha YPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHMsl, TaK U HA YPOBHE CpeaHET0 0o01Iero o0pa3zoBaHus, Mpy ONpPeaeICHUN
COJIEP>KATEJIbHOM XAPAaKTEPUCTUKHU LEJIed HW3Y4YeHUs IpeIMETa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAMIIMOHHO NpPHU3HAETCA (POPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOT'O0 €CT€CTBO3HAHMS, MPAKTHYECKOU
JEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOW TOYKH 3PEHHS] TaKOM IMOJAXOJ K OIPENCIICHUIO LEeJeh U3Y4YeHUS
MpeaMETa SBIJISIETCS BIOJHE OMPABIaHHbBIM.

CornacHoO AaHHON TOYKE 3pEHMS TJIABHBIMU LEISAMH W3YUYEHHUs MpeaIMeTra
«Xumus» Ha 6azoBoM ypoBHe (10 —11 kJ1.) ABisArOTCS:

e (opMupoBaHHME CHCTEMBbl XHMHYECKUX 3HAHUM Kak BakHeHIen
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIYEBbIEe MOHATHUSA, (PYHIAMEHTAJIbHBIE 3aKOHbI U TEOPUH XUMHH,
OCBOEHHUE $3bIKa HAYKH, YCBOCHHE M MOHMMAHHUE CYLIHOCTH IOCTYMHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJIEHHE C HUCTOpHEH
UX Pa3BUTHUS U CTAaHOBJICHHUS,;

e (opMuUpOBaHUE U Pa3BUTHE NPEICTABICHUNA O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOAMMBIX [UJIsi TNPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIMX MECTO B IIPUPOJIE, B MPAKTUYECKOW U MIOBCEIHEBHON KU3HU;

e Ppa3BUTHE YMEHHM U CIIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XHUMHUYECKOTO 3KCIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30macHOro 00pallleHus ¢ BEIIECTBAMH.

Hapsany ¢ atum, comepxkaTrenpHas XapakKTEPUCTUKA LENEH U 3a7a4 U3yYeHUs
IIpeaMETa B IPOrpaMMe 10 XMMUN YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHUU
C HOBBIMHU IMPHOPUTETAMHU B CHCTEME CpeliHero oouiero odpaszoBanusi. CerogHs B
OpernojaBaHUM  XUMUM B OOJblIed  cTeneHu OTHAaéTcsl  MpeArnodYTeHHE
MPAKTUYECKONM KOMIIOHEHTE COJEp>KaHUsg OOy4YeHHUs, OpPUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30oBaTEIbHOM OpraHu3alliy, BIAJCIOLIErO HE
HaObOpOM 3HaHUU, a (YHKIMOHAJIHHOW TIPaMOTHOCTHIO, TO €CTh CIOCOOaMH H



YMEHHSIMH aKTUBHOTO TOJIYYCHHS 3HAHUN U MPUMEHEHHUS WX B peajbHON >KU3HH
JUTS peIlieHus] MPaKTHUECKUX 3a7ad.

B cB3M ¢ 3TUM mnpu U3yuyeHUH TMpeaMeTa «XUMHUS» JTOMUHHUPYIOIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe SN U 3a]a9H, KaK:

ajanrtanus o0y4arouuxcs K YCJIOBUSAM JAMHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
dbopMupoBaHHEe  UHTEIUICKTYyaJlbHO  pa3BUTOM  JWYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX U3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHHUEM;

dopmupoBaHne y OOydyarommxcs KIIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIINI), UMEIOUINX YHUBEPCAJIbHOE 3HAUYECHHUE [UIsI Pa3IMYHBIX BHUIOB
JESATEIBbHOCTH: PEIICHHs MpoOieM, MOoucKa, aHajau3a u 00paboTku uHbOpMaINH,
HEOOXOJUMBIX [UIsl MPUOOPETEHUsl OIbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
BXHOE MECTO B TO3HAHMM XUMHH, a Takke JUId OIEHKH C TO3UIIHMA
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEHIECTB W XUMHUYECKUX
IPOLIECCOB HAa OPraHMU3M UYeJIOBEKa U MPUPOAHYIO CPELLY;

pa3BUTHE IMO3HABATEIIbLHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEHN 00YUYarOMIMXCA: CIOCOOHOCTH CAaMOCTOSTEILHO TPUOOPETATh HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOIb30BATh
COBpeMEeHHbIe MH(OPMAIIMOHHBIE TEXHOJOTUHU ISl TIOUCKA M aHaInu3a y4yeOHOU U
HAYYHO-MIOMYJISIPHON MHPOPMAIIMK XUMUYECKOTO COJIEP KAaHNUS;

dbopMHpoOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOI0IaTEIBHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU M MPOBEICHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIMTaHHE Yy oOOyvaroumxcs YOeXIEHHOCTM B T'yMaHMCTUYECKOM
HaAIMpaBJICHHOCTH XHMHUH, €€ BaXHOM POJM B PEHICHUH IIOOAIBHBIX MpoodiieM
paIoHaIBHOTO MPUPOAOIOIB30BaHNUS, TTOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB H
COXpPaHEHHUs TPUPOJHOTO PABHOBECHS, OCO3HAHUSA HEOOXOJUMOCTH OepekKHOTO
OTHOILIEHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TaKK€ MNPUOOPETEHHs OIbITa
WCIIOJIb30BAHUSI TOJYUYCHHBIX 3HAHWM JUISI TPUHSATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBIICHUSMHU.

B yueOGHOM miaHe cpeaHero oOmero oOpa3oBaHUs MpEeAMET «XUMH»
©a30BOr0 ypOBHS BXOAHUT B COCTaB MpeAMETHOHN oOnactu «EcTecTBEeHHO-HAYUYHBIE
PEIMETHD.

OO6miee yncio 4acoB, OTBEIEHHBIX /I U3yUYCHUSI XUMHH, HA 0a30BOM ypOBHE
cpeaHero obmiero oopazoBaHusi, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Hezeno), B 11 kiacce — 34 vaca (1 yac B Heneno).



COJEPXAHUE OBYYEHMUAA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernueckne OCHOBBI OPraHMYeCKON XUMUU

[Ipenmer opraHnyeckol XMMHM: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUATIOB. Te€Oopusl CTPOEHUS OPTraHUYECKUX
coenuuenuii A. M. BytnepoBa, e€ ocHoBHBIE MoJI0KeHUsI. CTPYKTYpHBIE (OPMYITbI
OpraHWYeCKuX BelIeCTB. ['oMororus, wu3zoMepus. XuMHYECKas CBS3b B
OPraHUYECKUX COCAUHECHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[Ipencrabnenue o kiaccupukalu OpraHMYecKux BemecTB. Homenkiarypa
OpraHUYECKUX COCAMHEHUM (cucTeMaThueckas) U TpUBUAJIbHbIC Ha3BaHUs
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbI M3Yy4YE€HUS BELIECTB W MX MPEBpAILCHUI:
O3HaKOMJICHHE ¢ oOpa3laMd OpraHUYeCKUX BEIIECTB M MaTepuajiaMi Ha HX
OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ OpPraHWYECKHUX BEIIECTB, HAOIIOJEHUE U
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALIEHUI0 OPTaHUYECKUX BEIIECTB
IpY HarpeBaHuu (TUTaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAa. MeraH u 3TaH —
MPOCTEUIITNE TIPEICTABUTEIN QJIKAHOB: (U3MYECKHE W XUMHUYECKHE CBONCTBA
(peakuuu 3aMEUIEHUs] U TOPEHMs), HAXOXKIEHHWE B IMPUPOJAE, IOIYyUYCHHE H
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHME, TOMOJIOTHUYECKUIN psii. DTUIEH U MPONUICH —
MpPOCTEUIIINE TPEACTABUTENU aJKEHOB: (U3WYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUJpATALMM, OKHUCICHUS W
MOJIMMEPU3ALINN ), TOJYYEHUE U IPUMEHEHUE.

Ankanuensl: OyTtaauen-1,3 u merunOyrtamueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKUE CBOWCTBa (peakiusi moiaumepusanuu). [lonyyeHue CHUHTETUYECKOTO
Kay4dyKa U pPEe3UHBI.

AJIKMHBI: COCTaB U OCOOECHHOCTHU CTPOEHUSI, TOMOJIOTUUECKUHN psii. ALETUIICH
— TMPOCTEHIIMIA TPEACTaBUTENIb AJIKWHOB: COCTaB, CTpoeHWe, (Qu3nyeckue u
XUMHUYECKHE CBOMCTBA (pEakiMK TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIpaTAIlUH,
rOpeHus), NoJy4YeHUe U MPUMEHEHHE.

Apensl. benzoin: cocrtaB, cTpoeHue, (u3MUECKME U XUMUYECKHE CBOMCTBA
(peakuuu raJIOTeHUPOBAHUS U HUTPOBAHUS), TIOJyYEHUE U MpUMeHeHue. Toayon.
cocmae, cmpoenue, uauueckue U  Xumuveckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONYYeHue u npumenerue. TOKCUIHOCTh



apeHoB. ['eHeTHyeckasi CBsI3b MEXIY YIVIEBOJOPOJAMH, NPHHAAJEKAIIMMHU K
Pa3JINYHBIM KJIACCAM.

IIpupoaHblE MCTOYHHKHM YTriaeBOAOpPOnOB. I[IpUponaHBI ra3 M HOIyTHBIE
HedTanble Ta3pl. HedTh n e€ mpoucxoxaenue. CrnocoOwl nepepaboTku HedTH:
NEPErOHKA, KPEKUHI (TEePMUYECKHM, KaTaIUTHYECKHil), muponu3. IIpoaykTsl
nepepabOTKu He(PTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KameHHbIi
yToJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpALICHUI:
O3HAaKOMJIEHME C oOpa3laMH IIJJaCTMACC, KaydyKOB M PpE3UHbBI, KOJUICKIHH
«Hedbtb» u  «Yromby, MOIEIUPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJIOB U
raJIor€HOMPON3BOAHBIX, NMPOBEICHNE MPAKTUIECKON PabOThI: MOTyYeHHE STUJICHA

Y U3yYEHUE €TO CBOMCTB.

PacuérHble 3a1aum.

Boluucnenuss mo ypaBHEHHMIO XHMMHMUYECKOW peakuuu (Maccel, 00BEMA,
KOJINYECTBA MCXOJHOrO0 BEHIECTBA WJIM MPOJIYKTAa PEAKIMU MO W3BECTHBIM MaccCe,
00BEMY, KOIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WX MPOTYKTOB PEAKIUN).

Kucsiopoaconepskamnue oprann4ecKkne CoOeJUHEHUs

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METaHON H 3TAHOJN: CTPOCHHE,
bus3nueckue M XUMHUYECKHE CBOWCTBA (peaklud C AaKTUBHBIMH MeETaJlJIaMH,
raJIorTeHOBOJIOPOIaMH, TOpPEHUE), TpUMeHeHue. BoaopoaHbie CBS3H  MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHOroaroMHbl€  CHHUPTHL. JTWICHIJIUKOIbL W  TJHULEPUH: CTPOCHHUE,
du3nyeckrue W XMMHUYECKHE CBOWCTBA (B3aUMOJIEUCTBUE CO IICJIOYHBIMU
MeTajlJlaM{, KaueCTBEHHAs Peaklusi Ha MHOTOaTOMHBIE CHUPTHI). [lelicTBue Ha
opraHu3M yenoBeka. [[puMeHeHre rmunepruHa u STUIEHTIIKOIIS.

®deHon: CTPOCHHE MOJIEKYJbI, (PU3NYECKHe U XUMHUYECKHE CBOICTBA.
ToxcuuHocTh (enona. [lpumenenue genona.

Anbaeruapl W kemouwvl. DoOpManbIETH], alETANBJICTUNl: CTPOCHUE,
bu3nyYecKkre U XUMUYECKUE CBOMCTBA (peaklMM OKHUCJICHUS U BOCCTaHOBJICHUS,
KAueCTBEHHbIC PEAKIINN), OJyYEeHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TpeeiabHbIe KapOOHOBBIE KHCIOTHL. MypaBbuHAs U
YKCyCHasi KHCIJIOTBI: CTpOEHHE, (PU3NUECKHEe M XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oO1ye Jijisl Kjacca KUCIOT, peakius dTepruduKaium), nojydeHue U npuMeHeHue.
CreapuHoBasi U OJIEMHOBAs KHUCJIOTHI KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JCHCTBUE.

Cnoxnble 3GUpPHl KaK TMPOU3BOJIHBIE KapOOHOBBIX KHCIOT. [uaponu3
cioxHBIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xxupoB. buonoruueckas
pOJIb KUPOB.



VYrneBonpl: cocTtaB, kiaccudukanmus — yriieBogoB  (MOHO-, AU- H
nosicaxapuabl). ['Moko3a — npocTelmmii MoHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJICKYJIbI, (U3MYECKHE W XHMHYECKHE CBOWCTBA (B3aMMOJCHCTBHE C
ruapokcuom Menu(ll), oxucnenne amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIOKO3bI), HaXOXJEHUE B TPHUPOJE, MPUMEHEHHE,
ouonorunyeckas poiib. @orocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman n nemnrono3a kak npupojHbie noiumepsl. CTpoeHHe Kpaxmalia U
neiono3bl. du3nueckue M XMMHYECKHME CBOWCTBa Kpaxmana (THApOJIu3,
KAueCTBEHHAsI PEaKIUs C HOJIOM).

OKCIEpUMEHTANIbHBIE METOJIbl M3Yy4YEeHHUsI BEIIECTB U UX MPEBpAILCHUI:
MPOBE/ICHNE, HAOJIOJCHUE W OMHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPECHUE
CIIUPTOB, KAa4E€CTBEHHBIC PEAKIIMH OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE STaHOJIa
okcugoMm Meau(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJACHCTBUE TIUIEPUHA C
rugapokcugom meau(ll)), anpaernnoB (OKUCICHUE aMMUAYHBIM PAaCTBOPOM OKCHJA
cepeopa(l) u rugpokcumom wMenu(Il), B3ammopeiicTBHEe Kpaxmanaa C HOIOM),
MIPOBEICHUE MPAKTUUECKOU PabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3amaun.

Boluucnenuss mo ypaBHEHMIO XHMHMUYECKOW peakuuu (Maccel, 00OBEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUHU MO HU3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WX MPOTYKTOB PEAKIIUN).

A3oTcoaeprKanue OpraHnyeCcKue COeIMHEHUS.

AMMHOKHCIIOTHI Kak amM(pOTEepHbIE OpraHuYecKue coequHeHus. duznyeckue
U XMMHYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpuMmepe riauiuHa). buonorumyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku Kak NOpuUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHA W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYPALlMsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKH.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHUsI BEIIECTB W MX IMPEBpaIlCHUI:
HaOJII0/ICHHE U ONMUCAaHKWE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OEJIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIINK OCITKOB.

BbicokOMO/IeKYJISIPHBIE COeIMHEHUS

OCHOBHBIC MOHITUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUN, CPEAHSS MOJIEKYISIpHAS
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJSIPHBIX COCIMHEHUU —
MOJIMMEPU3ALMS U TTOJIMKOHAEHCALIHSL.

DKCIepUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BELIECTB W MX IPEBpaIlCHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanyst MeXnpeIMETHBIX CBA3EH MPHU M3yYEHUU OPTaHUYECKON XUMUM B
10 kmacce OCYIIECTBISAETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHSTUW, TaK W MOHSTUM, SBJISIOMIMXCS CUCTEMHBIMU JJISI OTIAEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KIacCHU(PUKAIUS, MEPUOAUIHOCTh, HAOIIOJACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIUPOBAHUE.

@dusnka: Marepus, DJHEPIHs, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUM YpOBEHb, BEILIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECKUE BETUYNHBI U €AUHUITBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€IKU, YIJIEBOJIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHbIE NOPOJBI, MOJIE3HbIE UCKOMAEMBbIE, TOIUIUBO,
pECYpPCHI.

TexHOnorus: NHUILEBbIE NPOAYKTbI, OCHOBBI PAalMOHAIBLHOIO IUTAHUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE NpenapaThl, MaTEpHAIbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPI'AHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHUHU

XUMUYECKHM dJeMeHT. AToM. Smpo aroMa, HU30TONBI. OJIEKTPOHHAs
00oJi0uKa. DHEpPreTuYeckue ypoBHH, MOAYPOBHU. ATOMHBIE opOHUTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHlpe/esieHusl 3JEKTPOHOB MO0 OpOUTAISAM B aromax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. DINEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

Ilepuoanueckuit 3akoH U Ilepruonnueckas cucremMa XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa. CBs3b NEpHOINYECKOr0 3aKkoHA U [leproanyeckoil CHCTEMBI
xuMmudeckux sneMmeHToB . M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TIpyNINaM U MEpPHOJIaM.
3Ha4YeHUE MEPUOANYECKOrO 3aKOHA B PA3BUTHUU HAYKH.

CrpoeHue BemiecTBa. XHMHUYECKas CBs3b. BuUIbI XMMHYECKON CBS3U
(KOBaJIeHTHAsl HEMOJISIpHAs W TMOJISIpHAs, MOHHAs, METaJUIM4ecKas). MeXxaHH3Mbl
o0pa3oBaHHS KOBAJICHTHOM XHMHUYECKOW CBsI3W (OOMEHHBII H  JOHOPHO-
akienTopHbelil). BomoponaHas cBsi3b. BaleHTHOCTh. DJNEKTPOOTPULIATEIHHOCTD.
CreneHb okuciieHus. IOHbI: KATHOHBI U AaHHOHBI.



BemecTtBa  MOJIEKYJSIPHOTO M HEMOJIEKYJIIDHOTO  CTPOCHMS.  3aKOH
IIOCTOSTHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKH.

[lonatne o maucnepcHeIx cucremax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBL.
MaccoBas 1o BemecTBa B pacTBOpE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. |eHeTHyeckas CBsI3b HEOPTraHWYECKUX BEILIECTB,
IIPUHAJIEKAIIUX K Pa3JIMYHBIM KJIaccaMm.

Xumuyeckass peaknus. Krnaccupukanus  XUMHYECKHX — peakiuii B
HEOPraHWYECKOM M OPraHn4YecKOd XMMHH. 3aKOH COXPAaHEHHUS MacChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMHUECKUX PEAKLIHIX.

CKOpoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3lWyHbIX (pakTopoB. OOpaTumMbie
peakuuu. Xwumuyeckoe paBHoBecHe. DakTopbl, BIHAKOIIME HA COCTOSHUE
xuMuueckoro paBHosecus. [Ipunnun Jle [latense.

DNeKTpoauTuIecKas aucconuanus. CuiabHbIe U cla0bie 3JeKTpoauThl. Cpeaa
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIasl, HEUTPaAJIbHAs, IEIOYHA.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

OKCIIEpUMEHTAIBHBIE METOJBl M3Yy4YE€HHUS BEIIECTB W HUX IPEBPALLICHUM:
neMoHcTpanus tabaun «llepuognueckas cucteMa XUMHUYECKHX 3yeMeHToB JI. .
MemnpeneeBay, U3yuyeHUE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOI0JIEeHHE U
ONMCAaHKE JEMOHCTPALMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3JI0kKEHUE MEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTaJIN3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMONIbI0 YHUBEPCAIBHOIO HWHIMKATOpPA, PEaKUMH HOHHOTO OOMEHa),
IPOBEJCHUE PAKTHUECKON paboThl « BiusHue pa3nuuHbIX (GakTOpOB Ha CKOPOCTH
XUMUYECKON pEAKLIUN.

Pacuérnble 3anaum.

Pacyétel 10 ypaBHEHUAM XUMMYECKMX pEakluid, B TOM YUCIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETHI C HCIIOJIB30BAHUEM IIOHATHS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxxenne HemertaioB B Ilepuonmyeckor  cucreme
xumudeckux snemeHtoB [[. M. MenzaeneeBa U 0COOEHHOCTH CTPOEHHUS ATOMOB.
®duznyeckre CBONCTBA HEMETAJJIOB. AJUIOTPONHUS HEMETaIoB (Ha NpuMepe
KHCJIOpPOJIa, cephl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXKHEHMIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M UX  COCIMHEHUNH  (OKCHIIOB,
KHUCIIOPOICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHUN ).

[IpruMeHeHne BaXXHENIINX HEMETAUIOB U UX COCIUHEHUH.



Mertamnbl. [lonoxxenune meraiuioB B Ilepuognueckoi CUCTEME XMUMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mme gusnyeckne cBoricTBa MeTauioB. CIuiaBel METaJUIOB.
DNEKTPOXUMHUUYECKUI Pl HAMIPSYKEHU METAJIIOB.

XHUMUYECKHE CBOWCTBA BaXKHEWIMX METAJUIOB (HATPU, KaJluil, KaJbIUH,
MarHui, aJlOMUHUH, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cnocoObl MoiayyeHuss MeTauioB. IIpuMmeHeHne meTamioB B ObITYy U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJbl HM3YyYEHUsS BEUIECTB M HX MPEBPALICHUN:
U3y4YCHUE KOJUIEKINN «MeTayuibl M CIUIaBbl», OOPa3IOB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOIOJICHWEe M OINHCAHHE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE TMAPOKCHUIA ATIOMUHHUSA C PACTBOpAMHU
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEaKI[M1 Ha KATUOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOIO M3 YYAcCTBYIOLIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) NPOAYKTOB PEAKIIMH, €CIH OJHO
Y3 BEIIECTB UMEECT MMPUMECH.

XuMus 4 )KU3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTUUYECKOM, IHEPTeTHUYECKON W MHIIEBOMN
0e30MacHOCTH, Pa3BUTHH MeAMIMHBL. [loHSATHE O HAyYHBIX METOJaxX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBienuss 00 OOHMUMX HAYYHBIX MPUHIUMAX [POMBIIUIEHHOTO
MOJTYy4YE€HUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPHUATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKLIMOHHBIE MaTepHalbl, KpAaCKH, CTEKJIO, KepamuKa,
MaTepuaibl JJs 3JIEKTPOHUKH, HAHOMATEpPUAIbl, OPTAHUYECKUE U MUHEPAIbHBIC
ya0OpeHusl.

XuMHSIT U 3J0pOBBE YEJIOBEKA: NPaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MACHOTO UCIOIb30BaHUS MPEMApaToOB ObITOBOM XUMUU
B [IOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MeXNpeaMETHBIX  CBsI3ed MNpU  HM3y4YeHHH OO0Ied u
HEOPraHUYEeCKOW XUMHUH B 11 Kiacce OCyHIECTBISIETCS YEPE3 UCIOJIb30BAHUE KAK
OOIMX EeCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHATHHA, SBISIOIIUXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHSA: HAay4YHBINM (pakT, THUIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiacCU(pUKALMs, MNEPUOIUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.



®dwusnka: MaTepusi, SHEPTHs, Macca, aToM, JJICKTPOH, IPOTOH, HEUTPOH, WOH,
W30TOT, PATMOAKTHBHOCTH, MOJICKYJIa, SHEPTE€THUCCKUI YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHME BEIIECTBA, (PM3NUYECKUE BEIMYMHBI U CIMHHIIBI UX
U3MEPEHUs, CKOPOCTb.

buonorus: knerka, oOpraHusM, SKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE TOPO/bI, MOJIE3HbIE UCKOIMAEMbIE, TOTUIMBO,
PECYPCBHIL.

TexHOOTHs: XUMHYECKasi MPOMBINIJICHHOCTh, METAJUTYPTHs, TPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHAIIOB, CEIHCKOXO3SIHUCTBEHHOE TIPOM3BOJICTBO, MHUIICBAs
MPOMBIIIUICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIJIEHHOCTh,  IPOU3BOJCTBO
KOCMETUYECKHUX TMpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHaNOB,
AJIEKTPOHHAS MMPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



[INTAHAPYEMBIE PE3VJIbTATBI OCBOEHHIA ITPOI'PAMMEI 11O XMMHNU
HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOECHUS
OOy4arolMMHUCS MPOrpaMM CpeAHero oOmiero oOpa3oBaHus (JIMYHOCTHBIM,
MeTanpeIMETHBIM M IpeaMeTHbIM). HaydHo-meToauueckolr OCHOBOM  is
pa3pabOTKU IJIAHUPYEMbIX PE3YJIbTATOB OCBOCHMSI MPOrpamMM CPEAHEro OOIIEero
00pa30BaHuUs SBISIETCS CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBMM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISAIOLINE!

OCO3HaHUE OOYYaIOUIMMUCS POCCUICKOM TpaKIaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4YKUe MOTUBALKU K 00yYEHHUIO;

LeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX [ICHHOCTEW U UCTOPUYECKHUX TPAAULIUIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4arolIMXCsl PYKOBOJACTBOBAaThCS B CBOEH
JEATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMA yYCTAHOBKAaMH, MNPHUCYLIUMH LIEJIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS HKOJIOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» JIOCTUTArTCS B
€IMHCTBE Y4YEOHON W BOCHUTATENIBHOM JESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIECHHOCTAMHU
U HIealaMUd POCCUKCKOTO TpaKJaHCKOro OOIeCTBa, MPUHATHIMU B OOILECTBE
HOpMaMU U  TpaBUJIaMH  TOBEACHHUSA,  CIIOCOOCTBYIOIIMMH  IIpoOIeccam
CaMOINO3HAaHMUS, CaMOpPA3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yJaroIUXCsl.

JIM4HOCTHBIE pEe3yJIbTaTbl OCBOCHMs IHpeaMeTa «XUMHUS»  OTPaXKaroT
c(OpPMHUPOBAHHOCTh OMbITA I[TO3HABATEIbHOM W NPAKTUYECKOH AESTENIbHOCTU
oOy4Jaromuxcs Mo peaju3alii NPUHATHIX B OOIIECTBE HEHHOCTEHM, B TOM YHCIIE B
YacTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMSA

OCO3HaHUS 00YYaAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPAB U 00SI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

IPEACTAaBICHUS O COLMAIBHBIX HOPMax MW TMPaBHIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JESATENBHOCTH TPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4e€OHBIX M MO3HABATENbHBIX 3a/a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAaThb M HPUHUMAThb MOTHUBBI, HAaMEpPEHUs, JOTUKY U
apryMEHThI IPYTUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NAaTPUOTUYECKOT0 BOCTIUTAHMS:

LEHHOCTHOTO OTHOWICHWS K HCTOPUYECKOMY M HAay4YHOMY HAaCIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUS K MPOLECCYy TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JOCTMIKEHHUS HAYKH €CTh PE3yJIbTaT
JUIMTENIbHBIX ~ HAOMIOJIEHUH, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  TOUCKOB,
MIOCTOSIHHOT'O TPyAa YYEHBIX U IPAKTUKOB;

UHTEpPECAa M MO3HABaTEIbHBIX MOTHUBOB B TMOJYYEHHUU U MOCIEAYIOLIEM
aHaM3€ MHQOpPMALUU O MEPEIOBBIX JTOCTHKEHUSX COBPEMEHHOM OTEUECTBEHHOMU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MIOBEICHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAallMH, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIECHHWE M IOCTYNKM CBOMX TOBAPUULIEH C
MO3UIIMI HPABCTBEHHBIX W IPABOBBIX HOPM U OCO3HAHUE IMOCIEACTBUM 3THX
MOCTYIIKOB;

4) popMupoBaHHS KYJbTYPbI 310POBb:

NOHMMaHHUs LEHHOCTEeH 370poBOoro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3Mdyeckomy u
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns TmpaBui O€30MacHOro oOpallleHusi ¢ BEUIECTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NPAaBWJI HHIMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalMAX, YTPOXKAIOIINUX 3TOPOBBIO U KU3HU JIIO/ICH;

OCO3HaHMS MOCIEICTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHmOTpeOiIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH, OOINECTBEHHO TIOJIE3HON, TBOPUYECKOW U  JIPYyTrUX  BUJAX
NEATENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTU€ B PEIICHUM MPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBIEHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);



WHTEpeca K MPaKTUUEeCKOMY M3Yy4YeHHUI0 mpodeccuil pa3iuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUH 10 XUMUHU;

YBAXKEHHS K TPYAY, JIOJAM TPYyJa U pe3ysibTaTaM TPYIAOBOH NESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHJIUBHUAYAJIBHOM TpaeKTOPUU
oOpaszoBaHus, Oyayuieil mpodeccur U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JIOrHYeCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 1€1eCO00pa3HOTO OTHOILICHHUS K TPHUPOJIe, KAK HCTOYHUKY
CYILIECTBOBAHHUS )KM3HHU HA 3E€MIIE;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKHX MPOoOIeM, BIHMSHUS
SKOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COUUAIBHOM CPELBI;

OCO3HAaHMUSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTIDKCHUN XUMHUHU IS
pELICHUST BOMPOCOB PAMOHAIIBHOTO MPUPOIONIOIb30BAHUS;

AKTUBHOTO HENPUATHS JACUCTBUW, MPUHOCIIIMX BpEI  OKPYKAOLIEH
IPUPOIHON Cpelie, YMEHHUS MPOTrHO3WPOBATh HEOJIArOMpPUATHBIE IKOJIOTHYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALLAT UX;

HaJIM4YUs Pa3BUTOTO SKOJIOTUUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYpHI,
OIbITa JEATETbHOCTH 3KOJIOTUYECKON HANpaBJICHHOCTH, YMEHUSA
PYKOBOACTBOBATbCS UMM B IO3HABATEIbHOM, KOMMYHUKATUBHOW W COLHMAIBHOU
MPAKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HACOJOTUHU
xemohoouu;

7) HUEHHOCTH HAYYHOT' O IIO3HAHUSA:

c(hOPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUSl CHeIMPUKA XUMHHM KaK HayKd, OCO3HaHUA €€ pOoJu B
bopMHpPOBAHUU PALMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUM LEJIOCTHOIO
MpeACTaBICHUs] 00 OKpYKaIolleM MHUpPE KaK O €IMHCTBE MPUPOJLI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIICHUH MpPOOJIeM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH JJIS  COBPEMEHHOU
UMBWIM3ALUU: B €€ TyYMAaHUCTHYECKOW HAINPABJICHHOCTA W BAXHOW pPOJU B
CO37IaHMM HOBOM 0a3bl MaTepUaIbHON KYJbTYpPbl, PELICHUU TJIO0AIBHBIX MPOOJIEM
YCTOWYHUBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOU, MUIIEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHH MEIAUIIMHBI, OOCCIEYCHUH YCIOBUN
YCHEIIHOTO0 TPpyAa U SKOJOTUYECKH KOMGPOPTHOM IKU3HU KaXKIOro 4YieHa
00111eCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TIOHMMAaHWs CYUIHOCTH METOJIOB
MO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, CMIOCOOHOCTH HCIIOIH30BATh



ToJIy4aeMbIe 3HAHUS JIUIS aHaju3a U OOBSICHECHHS SIBJICHUH OKPYKAIOIIEro MUpa H
MIPOUCXOAIINX B HEM U3MEHECHHM, YMEHHSI IeJIaTh 00OCHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAy4YHBIX (AKTOB © MMEIONMIUXCS JAaHHBIX C TN TOTYYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIFHO HCIIOJIB30BAaTh XUMUYECKUE 3HAHUS IS
perieHus: IpooJieM B peabHbIX KU3ZHEHHBIX CUTYaIIUSX;

MHTEpeca K MO3HAHUIO M UCCIIEIOBATEIIbCKON IeATEIIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUNW 1O XHUMHUH B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSAM TpyJia B pa3WyHbIX chepax MnpodhecCHOHATbHOM

JEATEIIBHOCTH.
METAINIPEJMETHBIE PE3YJIbTATbBI

MertanpeamMeTHble pe3yiabTaThl OCBOEHHsI y4eOHOro npeamera «XUMHsD» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIFOYAIOT:

3HAYMMBIE  JUIS (opMHpOBaHUS  MHPOBO33PEHHUS oOy4Jaronmxcs
MEXIMCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) O0LIeHayYHbIe MOHSTHS, OTpaXkKarollue
LEJIOCTHOCTh HAy4YHOM KapTHMHbI MHpa M CHEHU(PUKY METOAO0B IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTUs, SBICHUE,
polecc, CUCTEMAa, HAYYHBIM (haKT, MPUHLKII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, Ucceq0BaHue, HAOIIOIEHNE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJIbHbIE y4eOHBbIC NEHCTBUS (IMO3HABATENbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), 00ecIeunBaroIIne dopmupoBanue (byHKIIMOHATBHON
IPaMOTHOCTH U COIL[MAJIbHOM KOMIIETEHIIMU 00y4aroXCs;
CHOCOOHOCTh 00yyYaroImuxcst UCII0JIB30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA W YHHUBEpCAIbHBIE y4eOHBIC
JIEMCTBUSA B IIO3HABATEIBHON U COLIMAIIBHON MPAKTHKE.

MeranpeaMeTHbIE PE3YyJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATHBHBIMU W  PETYJSITUBHBIMH
JEUCTBUSIMH.

OBianenue YHUBEPCAJIbHBIMH Y4eOHbIMH NMO3HABATEJbHBIMH
NefiCTBUSIMM:

1) 6a30Bble JJOrHYeCcKHe AeiiCTBHSI:

CaMOCTOSTENIbHO  (opMyIHMpoBaTh W aKTYalM3HpOBaTh  MpOOJIeMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPEACNIATh 1M JICSITENIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

VCIIOJIB30BAaTh NP OCBOCHHM 3HAHUW MPUEMBI JOTUYECKOTO MBIIUIEHUS —
BBIICJISITh XapPAKTEPHBIE MPU3HAKKU TMOHSATHH W YCTAHABIHUBATH MX B3aMMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS /Il OOBSICHEHUS OTAENbHBIX (DaKTOB U
SIBIICHUH,

BBIOMpATh OCHOBAaHUA M KpUTEpUM JJs KiIacCUPUKALUKU BEIIECTB U
XUMHUYECKUX PEaKIUi;

YCTAHABIUBATh TMPUYUHHO-CICJICTBEHHBIE CBA3W MEXKAY HM3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCyXACHUS (MHAYKTUBHbIC, AEAYKTHUBHBIC, IIO
aHAJIOTHUH), BBISABIATH 3aKOHOMEPHOCTH W IPOTUBOPEYHUS B pPaccMaTPUBAEMBIX
SABJICHUSAX, GOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUN CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, IPEOOPA30OBHIBATH MOICTLHBIE TIPEICTABIICHUS — XUMUYCCKUN
3HaK (CMMBOJI) OJJIEeMEHTa, XWUMHUYEeCKass (QopMyia, ypaBHEHUE XHUMHYECKOU
peaklMy — TMpU PEIICHUH Y4eOHBIX MO3HABATENIBHBIX U MPAKTHUUYECKUX 3ajad,
MPUMEHATh HA3BAHHBIE MOJICTIbHBIE MPEACTABICHUS [JI BBISIBICHUSA XaPAKTEPHBIX
MIPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUUECKHUX PEAKLINHM.

2) 0a3oBbI€e HCCIEA0BATENbCKHE e CTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAaHMS BEUIECTB U XUMHUYECKHUX
peaxuuii;

(opMyIMpPOBATH LIENU U 3a/1a4d UCCIEAOBAHMS, UCIIOJIb30BaTh OCTABIICHHbIE
U CaMOCTOSTEIHHO C(OPMYIMPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIHLHOCTU
BBICKAa3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMHM CAMOCTOSITENIBHOTO IUIAHUPOBAHMS M NPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUS HAOII0OATh 332 XOJ0M
mpoliecca, CaMOCTOSITENIPHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMYIUPOBATH
000011IeHUS ¥ BBIBOJIBI OTHOCUTEIHLHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIIECIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM paboTe;

OpuoOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOU
NEeATENbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOUCKY METOAOB pELICHUS IPAKTUYECKUX 3aJad, MNPUMEHEHUIO pa3InyHbIX
METOJ OB ITO3HAHMUSI.

3) pabora ¢ undgopmanueii:

OPUEHTUPOBATHCSI B PaA3JIMUHBIX MCTOYHMKAX HHPopManuu (HaAy4dHO-
NOMyJIsIipHAasl JIUTEpaTypa XUMHUYECKOIO COJIEpKaHMs, CIPaBOYHbIE IOCOOMS,
pecypebl HTepHETa), aHAIM3UpOBaTh MH(POPMAIUIO PA3IUYHBIX BUIOB U (hopm
MpeACTaBIICHHUS, KPUTHYECKU OLICHUBATH eé JOCTOBEPHOCTh u
HEITPOTUBOPEYUBOCT;



(GbopMyIMpOBaTh 3aMpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU TOUCKE U
orbope wuHpOpMaMK, HEOOXOAUMOW [Jsi BBINOJIHEHUS YYEOHBIX 3a/ay
OIPEACICHHOrO TUIIA;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAaJbHYIO  (OpMy  HIpeacCTaBICHHUSA
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpEACTBAa Ipu padore ¢
XUMHUYECKOM HWHpOpManueil: NPUMEHATh MEXIpeaMETHbIE ((pU3nYecKue W
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U IPEoOpa3OBbIBaTh 3HAKOBO-CUMBOJUYECKHE CpEICTBa
HarJIsJHOCTH.

OgyaieHre yHUBEPCAJIbHBIMIA KOMMYHMKATHBHBIMH 1fiCTBUSIMM

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAE€MOIl TeMbl B XOJ€ AUATIOTa W/WUIU
JUCKYCCUM,  BBICKa3blBaTh  WJEH, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEJIOKEHHOH 3a1auu;

BBICTyIIaTh C INPE3EHTALMENl pE3yJIbTaTOB I103HABATEIbHON JIE€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENbHO I COBMECTHO CO CBEPCTHUKAMM MPHU BBIITOJIHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUYECKOW pabOTHI MO MCCIEAOBAHUIO CBOICTB
U3y4aeMbIX BEILECTB, peaju3aluu y4eOHOro MpoeKTa U (pOpMyIHUpOBATH BHIBOJIBI
[0 pe3yjbTaTaM NPOBEAEHHBIX HCCIEJOBAaHUM MYTEM COIJIACOBaHMS MO3ULUI B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

OgyaieHNe YHUBEPCAJIbHBIMH PeryJIssTHBHBIMHU 1eiiCTBUSMM:

CaMOCTOATENIbHO IUJIAHUPOBaTh U OCYIIECTBIISITH CBOIO IO3HABATEIBHYIO
NEeATENbHOCTh, ONpenesas €€ Leau W 3aJadd, KOHTPOJIMPOBATH WU IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TNpPEAJaraéMblii ajiroput™m JACHCTBUU mpu
BBIMIOJJHEHMM YYE€OHBIX UM HCCIEIOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (}EeKTUBHBIN crMoco0 HMX peueHuss ¢ Y4YETOM IMOJyYeHUS HOBBIX 3HAaHHUUA O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH HAa OCHOBE CaMOAaHaIU3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

[IpenmeTHbie  pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XHAMHS»
OTpaXkaroT:

c(hOpPMUPOBAHHOCTh ~ TMPEACTABICHUH O XHUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHWMHUU B TIO3HAHUM SIBICHUU



npupoasl, B  (QOPMUPOBAHUU MBINUIEHUS U KyJbTYpPhl JIMYHOCTH, €€
(yHKUIHOHATBHOM rPaMOTHOCTH, HEOOXOAMMOM sl pEeILIEHUs MPAKTUYECKUX 3a/1a4
¥ 9KOJOTM4eCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJCHUE  CHCTEMOM  XUMUYECKHX  3HAaHMHA, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraroIe MOHATHS (XMMHYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€éHHas), MOJib, MOJISIpHas
Macca, MOJIApPHBIH O00BEM, YrIEpOAHBIA CKeleT, (YHKIMOHAIbHAA TpyMIa,
paavKai, U30Mepusl, U30MEPbl, TOMOJIOIMYECKUI pAZl, TOMOJIOTH, YTJIE€BOAOPO/IBI,
KHCIJIOPOJ, M a30TCOACPKALIUE COCOUHEHUS, MOHOMEp, IOJIUMEDP, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COECIMHEHNS); TEOPUH U 3aKOHBI (TEOPUSI CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHs] MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXallue B OCHOBE ITOHUMAHUS MPUYMHHOCTH WU CHCTEMHOCTH XUMHUYECKUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJEHUS O CBOMCTBAaX, COCTAaBE, MOJYYCHUH W
0€30MacHOM HCIIOJIb30BAHUM BaXXHEHUIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTUYECKOH AESTENIbHOCTH YEIOBEKa,;

c(OpMHUPOBAHHOCTh YMEHHMI BBISBIIATH XapaKTEPHbIE MPHU3HAKU MOHSATHUH,
yCTaHaBJIMBATh UX B3aWMOCBSA3b, MCIIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPU
OIMCAHMM COCTaBa, CTPOCHHUS U MIPEBPALLCHUI OPraHUYECKUX COEIUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIMOJIb30BATh XUMHUYECKYI0 CHUMBOJMKY JIJIs
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
GopMya OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX pPEAKLUH,
W3rOTaBJIMBATh MOJEIH MOJIEKYJ OPraHMYECKHUX BELIECTB ISl MIUIFOCTPALMHA HX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIIUBATh MPUHAIICKHOCTh H3YUYEHHBIX
OpraHMYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K ONpPENeIEHHOMY
KJIacCy/Tpynmne COeIWHEHUH (yriaeBOIOPOABI, KHCIOPOA M a30TCOACpIKaIlHe
COEJIMHEHHUS, BBICOKOMOJIEKYJIIPHBIE COEJUHEHUsS), JaBaTh MM Ha3BaHUS IO
cuctematuueckoil Homenknatype (IUPAC), a taxxke NpUBOAWTH TPUBUAIBHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHWYECKUX BEIECTB (STUJIEH, NPOIMUJIEH, aleTUJIEH,
ATWICHIJIMKONb, TIHIEpUH, (EeHod, GopManbAerull, aleTalbIerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAs KUCIIOTa, CTEAPUHOBASI KUCIOTA, IJI0K03a,
bpykTO3a, KpaxMaJ, LeIi0J103a, TIULHH);

c(OPMHUPOBAHHOCTh yMEHUSl ONPEIEIATh BUIbl XUMHUYECKOW CBA3U B
OpPraHUYECKUX COCIUHEHUAX (OAMHAPHBIEC U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHHUS TPUMCHSITH IIOJIOKCHHUS TEOPUHU CTPOCHUS
opranudeckux Bemects A. M. bytieposa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa M CTPOEHUS; 3a4KOH COXPAHEHHS MacChl BEILIECTB;

chOpPMUPOBAHHOCTh ~ YMEHHH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nueckue M XMMHUYECKHE CBOWMCTBA THUIMYHBIX MPEACTABUTENCH pa3InYHBIX
KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 9TaH, JTUJICH, MPOMWJICH, alleTUJICH,
oyranuen-1,3, metunoOyranuen-1,3, OeH30J, METAaHOJ, 3TAHOJ, ITUJICHIJIUKOJb,
[NIMLEPUH, (EHOJI, aleTalbJeTu]l, MypaBbUHAas W YKCyCHas KHUCJIOTHI, IJIHOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTa), WUTIOCTPUPOBATH TE€HETUYECKYIO
CBSI3b MEXJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHHUKHU YTIIEBOJIOPOTHOTO
ChIpbsi (He(Th, MPUPOAHBIM Ta3, Yyrojb), CIOCOOBI HUX MEpPepadbOTKH U
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB NepepadoTKH;

c(hOPMHUPOBAHHOCTh YMEHHHA TMPOBOJUTH BBIUUCICHUS TI0 XUMHUYCCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WA MPOAYKTA
peakiuy IO HM3BECTHBIM Macce, O0BEMY, KOJIUYECTBY OIHOTO M3 HMCXOIHBIX
BEIIECTB MUJIN MPOAYKTOB PEaKIINN);

c(hOpPMUPOBAHHOCTh YMEHUH BIAJETh CHUCTEMOW 3HAaHMI 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPU M3yUYCHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOIIOICHNE, U3MEPEHNE, SKCIIEPUMEHT, MOICIUPOBAHUE),
UCIOJIb30BaTh CHUCTEMHBbIE XHWMHMYECKHE 3HAHUS JUIsl MPUHSTHS pEIICHUH B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMECHCHHUCM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBUjia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W J1TabopaTOpHBIM O0OPYJTOBAaHMEM, a TaKXKe MpaBWiIa OOpalleHUs C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMH IO BBINOJIHEHHUIO J1aO0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATh W BBIMOJTHATH XUMUYCCKUN
AKCIIEPUMEHT (TIPEBpAIIEHUS OPTAHUYECKHUX BEIIECTB MMPU HATPEBaHUH, MTOJTyUCHUE
TWIEHA M W3YyYEHHE €ro CBOICTB, KAaYECTBEHHbIE pPEAKIUU OPTraHUYECKHX
BEILECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHMM, LIBETHbIC PEAKIUU OEJIKOB) B
COOTBETCTBMM C TMpPaBWJIAMU TEXHUKH O€30MaCHOCTH NpHU OOpalllEeHuHu C
BEIIECTBAMH U JIA0OpAaTOPHBIM OOOPYJOBAHHUEM, MPEACTABIATH PE3yJIbTaTh
XUMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIU3UPOBATh XHUMHYECKYIO
UH(OpPMAIMIO, MOJYYaEMYK U3 pa3HbIX HCTOYHHKOB (CpEICTBa MAacCOBOMU
undopmaruu, aTEpHET U ApyTHX);



cOpMUPOBAHHOCTh ~ YMEHUW  cOOMIOJIaTh  MpaBUja  AKOJOTHYECKHU
1€J1eCO00pa3HOro TMOBEIECHUSA B OBITY M TPYAOBOM JAESATENBHOCTH B UEIIX
COXpaHEHHUs! CBOEro 3J0POBbS U OKPYXKAIOIIEH NPHUPOJHON Cpeabl, OCO3HABATh
OMACHOCTh BO3JICUCTBHSI HA JKMBBIE OPraHU3MBI OINPEICIEHHBIX OPTaHMYECKUX
BEIECTB, MoHUMas cMmbica mnokazatens [1/IK, mosicHsaTs Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHHS WX BPEIHOTO BO3JCHCTBUSA Ha OpPraHU3M
YeJI0BEKa;

Ui 00yYaroUINXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU 3/IOPOBBS: YMEHHE
MPUMEHSTh 3HAaHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CHENBIX M CIAa0OBHAAIIMX OOYYaloIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpaiins mis 3anucu XUMHYECKUX

dbopmyi.
11 KJIACC

[IpenMeTtHble pe3ynbTaThl OCBOCHUSI Kypca «OOImass W HeopraHuyeckas
XAMUS» OTPaKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHMHYECKOW  COCTaBIISIONIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHUMHUU B TIO3HAHUMU SABJICHUM
npuposbl, B (GOPMUPOBAHUM MBIIUICHUS W KYJIbTYphl JUYHOCTH, €€
(YHKIIMOHATBHON IPAMOTHOCTH, HEOOXOAUMOM ISl pEIICHUS TPAKTUYECKUX 3a7a4
1 DKOJOTHYECKH O0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JIOPOBBIO M IPHUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAraloIire MOHATUS (XUMHUYECKUM 3JIEMEHT, aToM, W30TOoIl, S-, p-, d-
ANIEKTPOHHBIE OpPOUTANM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJISIPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTEIIEHb OKHUCJICHHS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKas, BOJOPO/IHAS ), KpUCTAIIIHYECKas pereTka,
TUNBl ~XUMHUYECKHX  pPEaKIUi, pacTBOP, JJEKTPOJHUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAST JUCCOUMAIUSA, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XHMHYECKOM peaklnv, XHMHYECKOE PaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoanueckui 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHMS] MacChl BEILECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS YHEPrUU
NpU XUMHUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHUUN S3BbIK XUMHH,
MHPOBO33PEHUYECKNE 3HAHHUS, JIKAIIME B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SIBJICHUH, (haKTOJIOTMYCCKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIydeHUH U 0€301aCHOM HMCIOJIb30BAHUHM BaKHEHIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUUECKOU JIEATEIPHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC MPHU3HAKU MOHSITHUH,
yCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHUYECKHUX BEILECTB U UX MPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJb30BaTh XUMHUYECKYI0 CHMBOJHUKY IS
cocTaBieHMs (OpMyJl BEUIECTB M  YpaBHEHUH  XUMHUYECKUX  PpEaKIIUH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIENIbHBIX
HEOpraHWYEeCKUX BeUlecTB (yrapHblid ra3, YrJEKUCIbIM ra3, aMMHaK, raméHas
U3BECTh, HEralIEHasi U3BECTh, IUThEBAs COMIA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHI ONPEIENATh BAIEGHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DIEMEHTOB B COEIMHEHMSX PA3JIMYHOIO COCTABA, BUJ XMMHYECKOMU
CBs3M (KOBaJEHTHAs, NOHHAs, METAaJUINYECKas, BOJAOPO/HAsA) B COCIMHEHHUSX, THUII
KPUCTAUIMYECKON PEHIETKH KOHKPETHOTO BEIlEeCTBa (aToMHas, MOJEKYJspHas,
WMOHHAs!, METAJUTMYECKas), XapakTep Cpelibl B BOJHBIX PACTBOPAaX HEOPTaHMYECKUX
COCJIMHCHU;

c(OpMHUPOBAHHOCTb yMEHUI yCTaHaBJIUBAaTh IPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB 10 HX COCTaBy K OINpEeAENEHHOMY Kiaccy/Tpymnie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUIbI, OCHOBAHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PAaCKpBhIBAaTh CMBICI MEPUOANYECKOro 3aKoHa /.
W. MenaeneeBa 1 1€MOHCTPUPOBATH €r0 CUCTEMATU3HPYIOLTYI0, OOBSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QDYHKLUY;

c(OPMUPOBAHHOCTb YMEHHUH XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1—4 mnepuogoB Ilepuoguueckoil cuctemsl
xumudeckux sneMmeHtoB [[. M. MenneneeBa, ucnonb3yss HOHATHS «s-, p-, d-
AIIEKTPOHHBIE opoutammn, «IHEPreTUYECKue YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMHYECKUX AIEMEHTOB M UX COECIMHEHMI
10 ieprojaM u rpynmnam Ilepuoanyeckoit cucreMsl XUMU4YeCKUX nemMeHToB /1. U.
Menaeneena;

c(OPMHUPOBAHHOCTh YMEHHMHA  XapaKTepu3oBaTh (OMHUCHIBaTH)  0OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHWYECKHMH
BEIIECTBAMH C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIIUN;

c(hOpPMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XMMUYECKHE PEAKIMHU IO
pa3IUYHBIM MpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrollux BEUIECTB, TEILIOBOMY
3pdeKTy peakiuu, U3MEHEHUIO CTETNEeHEW OKHCIEHHUS 3JEMEHTOB, 00paTUMOCTU
peaklyy, y4acTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHMM COCTaBISATh YPaBHEHMsI peakUUil pa3iIMuHbIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIE YPABHEHUS PEAKLIMii HOHHOTO 0OMEHa, YUUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



c(hOPMUPOBAHHOCTh YMEHUU MPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHbI COCTaB pAa3JUYHBbIX HEOPTraHWYECKUX BEIIECTB, pPaclO3HABAThH
OIBITHBIM MMYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BELIECTB;

chOpPMUPOBAHHOCTh ~YMEHHUH  pacKpblBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMNA MOCPEICTBOM COCTaBIIECHUS AJEKTPOHHOro OajaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakluy OT PA3IUYHBIX (PAKTOPOB; XAPAKTEP CMEIEHUS XUMUYECKOIO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctsus (mpunuui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IOJYYEHHSI CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)K€ CPOPMUPOBAHHOCTH MPEACTABICHUA 00 OOIIMX HAyYHBIX NPHUHIMNAX H
HKOJIOTMYECKUX MPOOJIEMAaX XMMUYECKOT0 IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHMCIEHHUS C HCIOIb30BAaHHEM
MOHATHUSL «MaccoBasi JIOJsl BEHIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
IpU XMMHYECKUX PEaKIUSAX, MAacChl BEIIECTBA WIH 00BbEMA ra30B MO U3BECTHOMY
KOJMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOLIMX B PEAKIHH
BEIIECTB, TEIJIOBOrO 3((dexkTa peakunu Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI
BEILECTB, IPEBPALLECHNS U COXPAHEHUS SHEPTHH;

c(OpMHUPOBAHHOCTh YMEHHM COOIIOAaTh MpaBUiia MOJIb30BAHUS XUMUYECKON
NOCYJIOM ¥ J1TabopaTOpHBIM O0OPYJOBAaHMEM, a TaKXe IMpaBWia OOpalleHUs ¢
BEILIECTBAMHU B COOTBETCTBHM C MHCTPYKLUHMSMH MO BBIITOJHEHHIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBIMOJHITH XUMHUYECKHIA
DKCIIEPUMEHT (Pa3joKEHHUE MEPOKCHIA BOJAOPOAA B MPUCYTCTBUHU KaTalW3aTropa,
ONpENENIEHNE Cpeabl pPacTBOPOB BEHIECTB C IIOMOIIBIO  YHUBEPCAJIBHOIO
WHIUKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW pEeaKIlnH,
peakuu MOHHOTO OOMEHa, KA4eCTBEHHbIE peakluuu Ha cyinbdar-, kapOOHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE 3KCIEPUMEHTANbHBIX 3a/1ad I10
TeMaM «Metamey U «Hemeramib») B COOTBETCTBUM C MpaBUJIaMU TEXHUKH
0€30MacHOCTH MpHU OOpAIllEHUH C BEUIECTBAMHU U J1A0OPATOPHBIM 000PYIOBAaHUEM,
NPEACTABIATh PE3YNbTaTbl XHMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMHCH
YpaBHEHUN COOTBETCTBYIOIIUX pPEAKIUil U (OPMYyIHUpPOBATh BHIBOJBI HAa OCHOBE
ITUX PE3YJbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(pOpMAIMIO, MOJYYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
KOMMYHUKalK, IHTepHET U ApyTHX);



chOpPMUPOBAHHOCTh ~ YMEHUW  COONIOJaTh  MpaBuja  IKOJOTUYECKHU
L€J€CO00pa3HOro MOBEIECHUS B OBITY W TPYAOBOM JAESATENBHOCTH B LEISAX
COXpPAHEHHSI CBOETO 3JI0POBbA M OKpYKAIOLIEH MPUPOTHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3MbI ONPEICIIEHHBIX BEIIECTB, HOHUMAs
cmbicnt mokazarens [IJIK, mosicHAT, Ha mnpuMepax CcrnocoObl YMEHbBIICHUS WU
MpEeAOTBPAIICHUS UX BPEHOTO BO3ACHCTBHS HA OpraHU3M YeJIOBEKa;

JUIst 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSI: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJaxX TMO3HAHMS BELIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJIeNbIX U CHA0OBUASIIMX OOY4YarONIUXCSl: YMEHHUE HCIOJIb30BaTh
penbepHO-TOUCUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins juist 3anmucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHMe pa3/aesioB U TeM uudpoBbIie
Ne n/n P Kontpoasnbie | IlpakTnyeckue (wucpp )
NPOrpamMMBblI Bcero o0pa3oBare/ibHbIEC
padoThI padoThI
pecypcsl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHUYeCKON XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUSI OPTAaHUYECKUX COCAMHEHUN A 3 bubmmorexa [IOK
’ p p A ’ https://m.edsoo.ru/7f41837¢
M. bytieposa
Hroro no pazneny 3
Paznen 2. YraeBogopoabt
2.1 [IpenenbHbIe yrieBOAOPOIbI — ATKaHbI 2 bubmmorexa [HOK
' e Y AOPO https://m.edsoo.ru/7f41a636
29 HenpenenbHbie yrieBoaOpOIbL: alKEHBI, 6 1 bubnuoreka [IOK
' aIKaguCHBI, aJIKUHBI https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
23 ApomaTudeckue yriaeBoaopo 2
POMATITHCCIHE YIIICBONOPOLET https://m.edsoo.ru/7f41a636
24 [IpupoaHbie UICTOYHUKH YTIIEBOAOPOIOB U 3 1 bubmuoreka [IOK
’ uX rnepepadoTka https://m.edsoo.ru/7f41a636
Hroro no pazneny 13
Paznen 3. Kucisiopoacoaep:xamue opranudeckKue coeJuHeHust
bu6mmoreka [JOK
3.1 C . ®eHo. 3
THPTRT o https://m.edsoo.ru/7f41837¢
39 Anppaeruapl. KapOoHOBBIC KHCIIOTEHI. 7 1 bu6mmoreka [JOK

CnoxxHbIe A(UPBI

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

bu6nmnoreka [JOK

33 YTeBORE 3 https://m.edsoo.ru/7f41837c
Hroro no pazneny 13
Pasnen 4. A3oTcoaep:xaiue opranudeckue coeMHeHus!
bu6mmoreka [JOK
4.1 A LA .b
MUHEL AMHTOKHCITOTBL. HEIH 3 https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 3
Pa3znen 5. BbicokoMosieKyIsipHbIE COeTUHEHMS
bubmuoreka [IOK
1 IL .K .B 2
> FACTMACCRL. RayHyK. BojokHa https://m.edsoo.ru/7f41837¢c
Hroro no pasneny 2
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KITACC

Kosaun4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3ieioB 4 TeM (uudposbie)
Ne i/ Konrpoabusie | Ilpakruyeckue
NMporpaMmbIl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Paszgea 1. TeopeTudyeckue 0CHOBbI XMMHUM
Crtpoenue atoMoB. Ilepuoanueckuii 3aKoH
1.1 u F?e HoauIecKas CI/ICI?FGMZ[. XUMHUYECKHUX 3 buGnnorexa [IOK
' PHOA https://m.edsoo.ru/7f41837¢c
snemenToB /1. 1. MenneneeBa
12 Crtpoenue BemecTBa. MHOroobpazue 4 bubnuoteka [IOK
’ BEILIECTB https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
1.3 X 6 1 1
HMITCCIHE peartiu https://m.edsoo.ru/7f41a636
Wroro no pazneny 13
Paznen 2. Heopranuyeckasi XuMust
Bbubnuoreka [JOK
2.1 M 6 1
CTALIBE https://m.edsoo.ru/7f41837¢
but6mmoreka [IOK
. 9 1 1
2.2 Hemeranet https://m.edsoo.ru/7f41a636
3 CBs13b HEOPTAHUYECKUX U OPTAHHUECKUX ) bubnmoreka [IOK
’ BEIIECTB https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 3. XumMus 1 )KU3Hb
bub OK
3.1 XHUMHUS U )KU3Hb 4 nomotexa L

https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41837c

Hroro no pasneny
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ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KosmmuecTBo yacos DJIeKTPOHHBbIE
Ne Hara uu(ppoBkbIe
Tema ypoka Koutpoabublie | IIpakTnueckue
n/n Bcero u3yyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsl
| [IpeameT opraHndeckor XumMuu, eé 1 bubmmoreka [JOK
BO3HUKHOBEHMUE, PA3BUTHE U 3HAYCHUE https://m.edsoo.ru/7f41a636
Teopust cTpoeHHst OpraHUYEeCKUX
2 coep e p” A.M IIS) epoBa, e€ 1 bubmmorexa [IOK
uHeHuit A. M. Bytneposa,
a yraep https://m.edsoo.ru/ff0d2a6¢
OCHOBHBIE I10JIOKEHUS
[IpencraBienue o kiaccupukauu
OpraHNYEeCKHUX BEIECTB.
3 Homenknarypa (cucrematuyeckas) u 1 bubmmorexa [HOK
P https://m.edsoo.ru/7f41837¢
TPUBUAJIIbHBIE HA3BaHUSI OPTaHUUECKUX
BEIIIECTB
4 AJTIKaHBI: COCTaB U CTPOCHHUE, 1 bubnuoreka [IOK
TOMOJIOTUYECKUH P https://m.edsoo.ru/ff0d2a6¢
5 MertaH 1 3TaH — npocTreuine 1 bubnmnoreka [JOK
MPEICTABUTEIN ATKAHOB https://m.edsoo.ru/ff0d2a6¢
6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 bubnuoreka [{OK
CBOICTBa https://m.edsoo.ru/7f41837¢
7 OTHIIEH U NPOIMUIIEH — MPOCTEMIINE 1 bubmmoreka [{OK
MPEACTABUTEIIA AITKEHOB https://m.edsoo.ru/ff0d2a6¢
[TpakTuyeckas pabora Ne 1.
bu6mmoreka [JOK
8 «IlomydeHnue 3THUIIEHA U U3yUYEHHUE €ETO 1 1

CBOVICTBY»

https://m.edsoo.r/7f41a636
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Ankanuensl. byraauen-1,3 u

bu6nroreka [JOK

STUJICHTJIMKOJIb U I CPUH

9 MetunoyrtaaueH-1,3. [lomyyenue httos://m.edsoo.ru/f0d2a6c
CUHTETUYECKOT 0 KayuyKa U PE3UHbI .
AJIKMHBI: COCTaB U OCOOCHHOCTHU

10 CTPOEHUSL, TOMOJIOTUYECKUH PSI. bubnunoreka [JOK
AlleThIIeH — MpOCTEeUIINI https://m.edsoo.ru/7f41837¢
MIPEJICTaBUTENb AJIKUHOB

1 Boruncnenus no ypaBHEHUIO bubnuoreka [IOK
XUMUYECKON pEAKIUU https://m.edsoo.ru/ff0d2a6¢

12 ApeHbl: 0€H30I1 U TOTYOJL. bubnuoreka LIOK
TOKCUYHOCTB apEHOB https://m.edsoo.ru/7f41a636
['eneTnueckas cBsI3b yIJieBOI0OPOIOB,

13 MPUHAJICKANTUX K PA3ITHUYHBIM bubnmorexa [IOK

https://m.edsoo.ru/ff0d2a6¢

KJlaccam
[IpupoaHbIE HCTOUHUKH

14 YIJIEBOAOPOJOB: MPUPOAHBIN ra3 u bu6nnoreka [IOK
MOy THBIE HE(PTSHBIE ra3bl, HEPTH U https://m.edsoo.ru/7f41a636
NPOAYKTHI €€ epepaboTKu
[IpupoaHbIE HCTOUHUKH

15 YIJIEBOJOPOIOB: IPUPOAHBIN I'a3 U bubmmoreka [JOK
MOy THBIE HE(PTSAHBIE ra3bl, HeYTH U https://m.edsoo.ru/ff0d2a6¢
MPOIYKTHI €€ mepepadoTKu

16 KonrpomnbHas pabora 1o pasuerny bubmuoreka [IOK
«YTIeBogopoabh» https://m.edsoo.ru/ff0d2a6¢

17 IIpenenbHbIe OTHOATOMHBIE CIIUPTHI: bu6nuoreka IIOK
METaHOJI ¥ 3TaHoJI. BojgopoiHast cBsi3b https://m.edsoo.ru/7f41837¢

18 MHOroaTOMHBIE CITUPTHI: bubnuoteka [IOK

https://m.edsoo.ru/ff0d2a6¢
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deHo: CTPOCHUC MOJICKYJIBI,

bu6nroreka [JOK

1 .
9 ¢buznyecKre 1 XUMUYECKHE CBOWCTBA, httns://m. edsoo.rw/ 7412636
MIPUMEHEHUE
20 Anbneruasl: GopManbaerua u bubnuoreka [IOK
areTanaperua. AleToH https://m.edsoo.ru/ff0d2a6¢
OIHOOCHOBHBIC TIpEICTbLHbBIC
21 KapOOHOBEIC KI/ICJ‘II())TI)I' MypaBbHHAS 1 bubmmorexa [OK
p - MYP https://m.edsoo.ru/7f41837¢
yYKCyCHast
[TpaxTrueckas padora Ne 2.
22 ((é)BOﬁCTBa acho a YKCYCHOM Bubmmorexa LIOK
p payrey https://m.edsoo.ru/7f41a636
KHUCJIOTBI»
CteapuHOBas U OJICMHOBAS KUCIIOTHI,
23 KaK MpeJICTaBUTEIIN BBICIITUX bubmmorexa [IOK
pea https://m.edsoo.ru/7f41837¢
KapOOHOBBIX KUCIIOT
MpL1a Kak cOJIM BBICHIMX KapOOHOBBIX bubmmoreka [JOK
24 N
KHUCIIOT, UX MOIOIIIEE JIEHCTBUE https://m.edsoo.ru/ff0d2a6¢
Crnoxuble 3puphI KaK MPOU3BOIHBIC
25 Ka 60HOBLIE) KiCJIOT FEI 0JIu3 bubmmorexa [IOK
P - MAp https://m.edsoo.ru/ff0d2a6¢
CJIOKHBIX 2(hUPOB
Kupsl: ruaponns, npuMEHEHHE, bub6nuoreka IIOK
26
OunoJsiornyeckasi pojb )KHPOB https://m.edsoo.ru/ff0d2a6¢
VYrieBoibl: cocTaB, Kiaccuukarms.
27 Baxnueiinine npeacTaBUTENN: bubmmorexa [OK
pea ’ https://m.edsoo.ru/7f41a636
TIII0K03a, (PPYKTO3a, caxapo3a
Kpaxman u nemirosno3a kak bubnmoreka [IOK
28
MPUPOIHBIE ITOIUMEPEI https://m.edsoo.ru/ff0d2a6c
29 KonrpomnbHas pabora o pasuerny bub6nuoreka LIOK

«Kucnopoacoaepxamme

https://m.edsoo.ru/7f41837¢
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OpPraHUYECKHE COCAUHEHUS/
Bcepoccuiickast npoBepo4Hasi paboTta

OO11ast XapaKTepUCTHKA
a30TCOJIEpKAIUX OPraHUYECKUX

bu6mmoreka [JOK

30 N . 1
coenuHeHwmi / Beepoccniickas https://m.edsoo.ru/7f41a636
mpoBepoyHas pabora
bubmuoreka IIOK
31 AMUHBI: METHJIAMUH U aHUIUH 1
https://m.edsoo.ru/ff0d2a6¢
AMHWHOKHUCIIOTHI Kak aM(poTepHbIe
OpraHUYEeCKHE COEUHEHUS, X
32 ononornyeckoe 3HadyeHue. Ilemrruasl 1 Bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d2a6¢
benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS
3 OCHOBHBIE MOHATHUS XUMUHU | bu6mmoreka [IOK
BBICOKOMOJIEKYJISIPHBIX COETMHEHUIN https://m.edsoo.ru/7f41837¢
OCHOBHBIE METOIBI CUHTE3A
. bubmuoreka LIOK
34 BBICOKOMOJIEKYJIIPHBIX COETUHEHU . 1

[InacTmaccel, KaydykH, BOJIOKHA

https://m.edsoo.ru/7f41a636
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11 KITACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara U(ppoBbIe
n/n Tema ypora Bcero Konrpoabnbie | Ipaknirieckue Jnlsyqeﬂnﬂ :)lﬁl()l:ll;OBaTeJIbHLIe
padoThI padoThI pecypent

| XHWMHUYECKUH JIEMEHT. ATOM. | bubnuoreka [IOK
DneKTpoHHas KOH(UTYpaIHs aTOMOB https://m.edsoo.ru/7f41a636
[Iepronnueckuii 3aKOH U
[leproanueckas cucreMa XUMHUYECKUX

2 snemenToB J[. . MenaeneeBa, ux cBsI3b 1 buGnnorexa [JOK

. . https://m.edsoo.ru/ff0d2a6¢

C COBpEMEHHOMU TEOpHUEHl CTPOCHUs
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX

3 COCIMHEHUI MO TPYyIIaM U MEPUOIaAM. | bubnmoreka [JOK
3HaveHHEe MePUOANIECKOTO 3aKOHA U https://m.edsoo.ru/7f41837c
CHUCTEMBI XUMHYECKHUX djieMeHTOR J[. 1.
MeHieneeBa B pa3BUTHH HAyKU
Crtpoenue BemecTBa. XUMUYECKas

4 CBS3b, €€ BUJIBI; MEXaHU3MBI | bu6mmoreka [JOK
00pa3oBaHMs KOBAJICHTHOM CBSI3H. https://m.edsoo.ru/7f41a636
Bonopoanas cBs3b
BanieHTHOCTS.

5 DNEeKTpOOTPULIATETbHOCTh. CTETeHb | bubnuoreka [IOK
OKHucieHus. BemecTBa MONEKYIJISIPHOTO https://m.edsoo.ru/ff0d2a6c
Y HEMOJIEKYJIIPHOTO CTPOEHUS

6 [IonsATHE O NUCTIEPCHBIX CHCTEMAX. 1 bub6nuoreka [IOK

HcTtuHHBIE ¥ KOJIOUIHBIS PaCTBOPEIL.

https://m.edsoo.ru/ff0d2a6c
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MaccoBas 10J1s BEIIeCTBa B pacTBOpPE

Knaccudukanus u HomeHkIaTypa
HEOPraHUYECKUX COCAVHEHUMN.

bu6mmoreka [JOK

7
I'eneTnueckas CBA3b HECOPTaHUYECKUX https://m.edsoo.ru/7f41a636
BEILECTB, Pa3JIMYHbIX KIACCOB
Knaccudukanmst XuMHYIECKUX peaKIui
B HEOPraHWYECKOW U OPraHU4eCKON
2 XUMUU. 3aKOH COXPaHEHUS MacChl bubnuoreka [IOK
BEIIECTB; 3aKOH COXpPaHECHUA U https://m.edsoo.ru/7f41837¢
MpeBpaIIeHUs] SHEPTUU TTPU
XUMHUYECKUX PEaAKIMIX
9 Ckopoctb peakuuu. O6paTumbie bubmmoreka [IOK
peakuun. XUMHUYECKOE PAaBHOBECHE https://m.edsoo.ru/ff0d2a6¢
[IpakTuueckas padota Ne 1. « Bnusinue
bubmuoreka [IOK
10 pa3IUYHBIX ()aKTOPOB HA CKOPOCTH
. https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKON PEAKLIUN»
DIEKTPONUTHYECKAs! AUCCOLIMALIMS.
[ToHsATHE O BOIOPOIHOM MTOKA3aTeNe
11 (pH) pactBopa. Peakiinu HOHHOTO bubmmorexa [IOK
PTUP pa- https://m.edsoo.ru/ff0d2a6¢
oOMeHa. ['uaponu3 opraHuueckux u
HEOpPraHMYECKUX BEILECTB
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE
12 eakun. [Tonsitue 00 snexkTpomnse Bubnmorexa LIOK
P ' pv https://m.edsoo.ru/7f41837¢
pacIuiaBoB U pacTBOPOB COJIEH
13 KonTponbHas paboTa o pa3aeny bubnmoreka [JOK
«TeopeTnyeckrue OCHOBBI XUMUID) https://m.edsoo.ru/7f41837¢
14 Mertaubl, UX MOJIOKEHNE B bubmuoreka [IOK

[Iepronnueckoi CUCTEME XUMUYECKHUX

https://m.edsoo.ru/7f41a636
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anemenToB 1. 1. MenpaeneeBa u
0COOEHHOCTH CTpOeHHMsI aToMOB. O01IIHEe
(u3nueckre CBOMCTBa METAIIIOB

CraBbl METANIOB.

. . bubmuoreka [IOK
15 DIIEKTPOXUMHUYECKUI PS HAITPSKEHU N
https://m.edsoo.ru/ff0d2a6¢
METaJIJIOB
XUMHUYECKUE CBOMCTBA BAKHEHIITNX
16 METaJUIOB (HATPUH, Kaaui, Kaablui bubmmorexa HOK
. P ~ ’ T https://m.edsoo.ru/7f41a636
MarHui, alFOMUHUIN) U KX COCTMHEHUN
17 XUMHYECKUE CBOMCTBA XpOMa, MEJIA 1 bubnunoreka [IOK
WX COCAUHECHUN https://m.edsoo.ru/ff0d2a6¢
18 XuMHUYECKHE CBOMCTBA IIMHKA, JKeje3a U bubnuoteka [IOK
UX COeIUHEHUN https://m.edsoo.ru/ff0d2a6¢
[IpakTrueckas padora Ne 2. "Pemienne
19 SKCIIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmmorexa [IOK
p " A https://m.edsoo.ru/7f41837¢
«MeTtanib
Hewmeramibl, UX 10JI0KEHHE B
20 [leproauueckoii cucTeMe XUMUYECKUX bubnuoreka [IOK
snemenToB . 1. MenneneeBa u https://m.edsoo.ru/ff0d2a6¢
0COOEHHOCTH CTPOCHUS aTOMOB
®u3nvecKkue CBONCTBA HEMETAIIOB.
bu6nroreka [JOK
21 AJI0TpOnus HEMETaJUIOB (Ha puMepe
https://m.edsoo.ru/7f41837¢
KHCIIopo/a, cepsl, pochopa u yriaeponaa)
” XUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPbI bubnuoteka [IOK
M UX COeTUHEHUH https://m.edsoo.ru/7f41a636
” XuMHYeCcKue CBOMCTBa a30Ta, hochopa bubnunoreka [JOK
U UX COEJUHEHUU https://m.edsoo.ru/ff0d2a6¢
24 XUMHUYECKUE CBOMCTBA YTIIIEpO/a, bubnuoreka [IOK
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KPEMHUA U UX COeIMHEHMI

https://m.edsoo.ru/ff0d2a6¢

HpI/IMeHeHI/Ie Ba)KHEUIIIMX HEMETAIIOB

bu6mmoreka [JOK

25
U UX COCOUHEHUN https://m.edsoo.ru/ff0d2a6¢
O06006111eHre U cucTeMaTu3alus 3HaHu|

2% no teme «Hemeramibsy. Beruncnenus bubmuoreka [IOK
10 YPaBHEHUAM XUMUYECKUX PEAKIINI 1 https://m.edsoo.ru/ff0d2a6c
TEPMOXUMHUUYECKUE PACUETEI
[Ipaxtuyeckas padora Ne 3. «Pemenue

27 9KCIIEPUMEHTAJIbHBIX 33/1a4 [10 TEME Bubmmorexa LIOK
" p " https://m.edsoo.ru/7f41a636

Hemeramnbr"»

)% KontposbHas pabora 1o reMam bubnuoreka [IOK
«Metamne» u «Hemeramibn https://m.edsoo.ru/ff0d2a6¢
Heopranuueckue u opraHndeckue

29 kucnotel. Heopranuueckue n bubmmorexa LIOK

) p https://m.edsoo.ru/ff0d2a6¢
OpraHMYECKHE OCHOBAHUS
AmdoTtepHble HEOpraHUYECKHE U

30 OpraHUYECKUE COCAUHECHUS. bu6nuoreka LIOK
I'eneTnueckas CBA3b HEOPraHMYECKUX U https://m.edsoo.ru/7f41837¢
OpPraHMYECKUX BEILECTB
Posne xumuu B obecrieueHnn

31 JKOJIOTUYECKOU, SHEPIeTUYECKOU U bubnuoreka [IOK
MUIIEeBON 0€30MacHOCTH, Pa3BUTHHU https://m.edsoo.ru/7f41a636
MEIULIMHBI
[IpencraBnenus 06 0OIUX HAYYHBIX

bu6mmoreka [JOK
32 MIPUHIUIIAX TPOMBIIUIEHHOTO
N https://m.edsoo.ru/7f41837¢
MIOJIy4Y€HHUS] BaKHEHMIIINX BEILIECTB
bu6mmoreka [JOK
33 YenoBek B MUPE BELIECTB U MAaTEPUAIIOB

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

34

XUMUA U 310POBbE YETTOBEKA

bu6nmnoreka [JOK
https://m.edsoo.ru/7f41837¢
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOM NPOT'PAMMBbI

10 KITIACC

Kon
MPoBePIEMOro
pe3yJjbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI CpeHero 001ero 00pa3oBanus

1

TeopeTnyeckre OCHOBBI OPraHUYECKON XUMHUHU

1.1

CpopMHUPOBAHHOCTh TMPEACTABICHUNA O XHUMHYECKON COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpaA, POJIM XUMHUU B TO3HAHUU
SABIIGHUN TPUPOIBl, B (OPMHPOBAHMH MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIWMOMN JIst
pelieHus MPAKTUYECKUX 3a/lad MU IKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 370POBBIO U IIPUPOTHON cperie

1.2

Bnagenune cucTeMONM XMMHUYECKHMX 3HAHUW, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIiue MMOHSTHUS (Monekyna, BaJICHTHOCTb,
3JEKTPOOTPULATENBHOCTb, CTENEHb OKHUCICHHS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAs Macca, MOJSPHBIA OOBEM, YIJIEPOAHBIA CKEJIET,
GyHKIMOHATBHAS rpyIma, paaukan, HU30Mepus, HU30MEpHI,
TOMOJIOTUYECKUN PsAll, TOMOJIOTH, YTJIEBOAOPOAbL, KHUCIOPOIA- U
a30TCOJEpIKAIINE COCTUHECHHs, OMOJOTHYECKH AaKTUBHBIC BEIIeCTBa
(yrieBoapl, XKUpbI, OCIKH), MOHOMEp, IMOJHMMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (TEOpHs
XMMHUYECKOIO CTpOEHHUs opranumdeckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHUHU, (PAKTOIOTUUECKUE
CBEJICHUS O CBOWMCTBaX, COCTaBe, TOJYYCHHMH U 0OE30IMacHOM
WCIIOJIb30BAHUM BAXKHEUIUX HEOPTraHMYECKUX ¢  OPraHUYeCKUX

BCIICCTB B 6LITy u HpaKTHHGCKOﬁ JACATCIIBHOCTH YCIIOBCKA

1.3

ChopMHpOBaHHOCTh YMEHHUI BBIABIATH XapaKTEpHbIE IPU3HAKU
MOHSATUM,  YCTaHABIMBaTh  MX  B3aUMOCBSI3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIUE MOHATUSA NPU OMHCAHUU COCTaBa, CTPOCHHUSA U

MPEBPAILCHUN OPraHUYECKUX COCTUHEHUI

1.4

c(OpPMHPOBAHHOCTh YMEHUN HCIOJIB30BATH XUMHUYECKYIO CHMBOIIUKY
JUISL COCTABJIGHHS MOIIGKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpaméHHoW) ¢GOpMyJT OpPraHWMYEeCKHX BEIIECTB W ypaBHEHHI
XUMHUYCCKUX peaKHI/Iﬁ, HU3T0TaBJIMBATb MOJCIN MOJICKYJI OPraHU4CCKUX
BCIICCTB IJId WJIIIOCTpAalU HX XUMHUYCCKOI'O U MPOCTPAHCTBCHHOI'O

CTPOCHHA




1.5

ChopMUpOBAaHHOCTH ~ YMEHHMH  yCTaHAaBIMBATh  MPHUHAUICKHOCTD
HN3YUCHHBIX OPraHMYC€CKHUX BCHICCTB II0 HMX COCTaBy U CTPOCHUIO K
onpenenéHHOMy Kiaccy (rpynmne) coeAuHeHuM (yIrJIeBOJIOPO/IbI,
KHUCTIOPOJI M a30TCOJEpIKAlle COCAUHEHUS, BBICOKOMOJEKYIISIPHBIC
COCJMHEHUS), JlaBaTh WM  Ha3BaHUs 10  CHUCTEMaTHYECKOM

Homenkiarype (IUPAC)

1.5

CdopMHpOBaHHOCTh YMEHHUS OMpPENEsITh BUIbl XUMUYECKOW CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OAMHAPHBIC U KPATHBIC)

1.6

ChopMHpOBAaHHOCTh YMEHHS NPUMEHATH: IOJIOKEHUS  TEOPHUH
CTpoeHusi opranudeckux BemectB A.M. ByrtnepoBa anst oObsicHEHUS
3aBUCUMOCTU CBOMCTB BELIECTB OT MX COCTaBa M CTPOEHHUs; 3aKOH

COXPAaHCHUSA MAaCChl BCIICCTB

VYrneBoaoposl. Kucnoponcoanepxarniue U a30TcojeprKallye

OpTraHU4YCCKUC COCIUHCHHA. BBICOKOMOHGKYHHPHI)IC COCIMHCHUA

2.1

ChopMupoBaHHOCTH yMEHUIH NPUBOAWUTH TPHUBHAJIbHBIC HA3BAHUS
OTJENBHBIX OPraHMYECKUX BELIECTB (ITHJIEH, MPOMMUJIECH, AalleTHIICH,
STWIEHIJIUKOJb, TJIHLIEPUH, (eHod, (QopMalbIerusl, areraibIeru,
MypaBbUHas KHCJOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIOTA,
CTEapHHOBAas KHUCIJIOTA, TIIOK03a, (PYKTO3a, Kpaxmal, LEeJUIII03a,

TJIALUH)

22

ChopMHUpPOBAaHHOCTh yMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHHE,
duznyeckue M XUMUYECKHE CBOWCTBA TUMHUYHBIX MPEICTABUTEICH
pa3IMYHBIX KIJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, STHIIEH,
MpONWIeH, aneTuwieH, OyraaweH-1,3, mermnOyramuen-1,3, OeH3o0m,
METaHOJ, ITAHOJ, STUJICHIJIMKOIb, TJIMIEPHH, (EHOJ, aleTalbIeTH]I,
MypaBbUHAs W YKCyCHas KHUCIIOTBHI, TIIOKO3a, Kpaxmall, IeJUTIJI03a,

aMUHOYKCYCHasi KUCJIOTa)

23

ChopMHUpPOBAaHHOCTh YMEHUSI WLIIOCTPUPOBATH TCHETHUYECKYIO CBSI3b
MEXKJy  TUIHYHBIMH  MPEACTABUTEIIMU  PA3JIMYHBIX  KJIACCOB
OPraHUYECKUX BEILECTB YPABHEHUSAMH COOTBETCTBYIOIIUX XUMHUECKUX

peakuuii C UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT

24

CdopmupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHUKH
YTIIEBOIOPOAHOTO CBIPBs (He(Th, MPUPOIHBIIA T'a3, YTOJb), CIOCOOBI UX

nepepadoTKU U MPAKTHYECKOE MPUMEHEHHE POTYKTOB MepepadOTKH

XWUMUS U )KU3HBL. PacuéThl

3.1

CopMHUpOBAaHHOCTH YMEHUN BIAIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX

MCTOJaxX HAYyYHOI'O IIO3HAHUA, UCIIOJB3YEMBIX B XUMHUH IMPU NU3YyUCHUU




BCIICCTB MW  XHMHYCCKHX SIBIICHHUI (Ha6J'II-OI[eHI/Ie, HN3MCPCHHC,
OKCIICPUMCHT, MO}IGJ’II/IpOBaHI/Ie), HCIIOJIB30BAaTh CHCTCMHBIC
XUMHUYCCKUC 3HAHUA I [PUHATUA pGIJ_IeHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTyalludX, CBA3aHHBIX C BEIICCTBAMHA U UX MPUMCHCHUCM

32

ChopMHUpOBaHHOCTE yYMEHHH COOJIFOATh TMpaBWIA  IOJIb30BAHUS
XUMHYECKOH TOCyJ0N M 1abopaTOpHBIM OOOpYyIOBAaHUEM, a TaKKe
npaBuiIa OOpaIICHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSIMHU

I10 BBIITIOJIHCHUIO J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB

3.3

C¢hopMHPOBAaHHOCTh YMEHUI TUIAHUPOBATh U BBITIOJIHATH XUMUUCCKHHA
SKCTIEPUMEHT (TPEBpaIeHUsI OPTAaHMUECKUX BEIIECTB MPU HArPEBaHUH,
MOJIYyYCHHUEC 3THUJICHA U U3YYCHUC €TI0 CBOﬁCTB, KauCCTBCHHBIC PCAKIIUU
OpPraHMYECKHUX BEIIEeCTB, JAEHaTypauus ONKOB IpH HarpeBaHUHU,
[IBETHBIC pPEaKIUH OEJIKOB) B COOTBETCTBHM C MpaBHJIAMU TEXHHKH
0e30MacHOCTH NpU OOpalleHHWH C BellecTBaMM M J1a00paTOPHBIM
O60pyI[OBaHI/I€M; NpeaACTaBJIATH PE3YIbTAThI XUMHNYCCKOI'O
JKCTIIepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX

peaxiuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHUI MTPOBOAUTH BBIYUCIICHUS 110 XUMHUUECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJWYECTBA MCXOHOTO BEIIECTBA WIIH
MPOJIyKTa PEaKIMK 1O U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO

U3 UCXOAHBIX BELIECTB UJIU NMPOTYKTOB PEAKIIH)

3.5

CdopmrpoBaHHOCTH YMEHUI KPUTUYECKHU AQHAIM3UPOBATh
XUMHUYECKYI0 MH()OPMALMIO, MOJyYaeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpenctBa MaccoBoii uHGopMaIuu, cet IHTepHET U ApyTrHe)

3.6

ChopMupoBaHHOCTb yMEHUH COOMIOAATH TMpaBUJIa SKOJOTMUYECKU
1eJ1eCO00pa3HOro TOBEJIEHUSI B OBITY M TPYJOBOM JAESITEIBHOCTH B
LENSIX COXPaHEHUs CBOEro 3J0POBbS M OKpYXaloUlel NpUpOAHON
Cpellbl, OCO3HABaThb ONACHOCTb BO3JEHCTBUS HA >KMBBIE OPraHU3MBbI
ONpEACIEHHBIX OPTaHUYECKUX BEIIECTB, IIOHUMAs CMBICH TOKAa3aTess
[NAK (openenbHO JOMYyCTUMOM — KOHUEHTpALMU), TMOSCHATH Ha
npuMepax CrnocoObl YMEHBILICHHS M TPENOTBPAILEHHUS WX BPEIHOTO

BO3I[€I>1CTBPI$I Ha OpraHus3M 4YC€JIOBCKa

11 KITIACC

Kon
NMpoBepPsIEMOro

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHOM MPOrpaMMbl CpeIHero o01ero oopasoBanus




pe3yJabTaTa

1

TeopeTnyeckue OCHOBBI XUMHUHU

1.1

Bnanenue cucremMoi XUMUYECKUX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE  TOHATHS  (XMMHYECKHH  JJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-3TIEKTPOHHBIE OPOUTATIH aTOMOB,
MOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHCJICHUSI, XUMUYECKasl CBSA3b, MOJb, MOJISIpPHAs Macca, MOJISIPHBIN
00BbEM, KpHUCTaUIMUECKass pemeETKa, THUIBI XUMHUYECKHX pPEaKIui
(OKHCIUTENbHO-BOCCTAHOBUTENBHBIC, 9K30- H  JHIAOTEPMHUYECKHUE,
peakuuu MOHHOTO OOMEHA), PacTBOP, SJICKTPOIHTHI, HEIIEKTPOIUTEHI,
3JIEKTPOJIUTUYECKAS] JUCCOLMALMs, OKHUCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKON PEaKIMK, XMMHYECKOE PABHOBECHE); TCOPHH U
3aKOHBI (TEOpHs SIEKTPOJMTHUECKOM aucconnanuu, llepuomnyaeckmii
3akoH JI.M. Menneneena, 3aKk0OH COXpaHEHHUsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKHUH SI3bIK XUMUH, (DAKTOIOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, TOJIYYCHHHM U 0E€30MacHOM HCIIOIb30BAHUM BaKHEHIIIMX
HEOPTraHWYECKUX BEIIECTB B OBITY U TMPAKTUYECKON ACSITEIHLHOCTU

YCJIO0BCKa

1.2

CdopMUpOBaHHOCTh YMEHUW BBISABIATH XapaKTepHbIE MpPHU3HAKU U
B3aUMOCBSI3b M3YYCHHBIX IIOHATHUM, NPUMEHATH COOTBETCTBYIOILIUE
IOHATUSA IIPU OINHUCAHUM CTPOCHUS M CBOMCTB HEOPraHUYECKUX
BEUICCTB U MX IPEBPAILECHUMN; BBIABIATH B3aUMOCBSA3b XMMHUYECKHUX
3HAaHUM C  TOHATHAMM M TNPEJICTAaBICHUAMM  JIPYTUX

C€CTCCTBCHHOHAYYHLBIX ITPECAMCTOB

1.3

Brnanenne OCHOBHBIMH METOJAaMU HAYYHOTO TO3HAHUSI BEIIECTB M
XUMHUYECKUX SBJICHUM (HAONIOJIEHUWE, W3MEpPEHUE, HKCIEPUMEHT,

MOJICTTUPOBAHUE)

1.4

CdopMupoBaHHOCTh yYMEHMH OMpEIENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XHUMHUYECKUX DJJEMEHTOB B COCIUHEHUSAX PA3JIUYHOTO
coCTaBa, BHUJ  XUMHUYECKOM CBA3M  (KOBAJICHTHAs,  HOHHAsi,
MeTaJjuIMuecKasi, BOJOPO/HAsA) B COCIUHEHMSIX, TUIl KPUCTAIUIMYECKON
PEMIETKH KOHKPETHOTO BEIIECTBAa (aTOMHAs, MOJISKYJspHas, WOHHAs,

METaJTHIeCKast)

1.5

CdopMHpOBaHHOCTh YMEHU OINpPEAETATh XapaKTep cpeAbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCTMHEHUIN

1.6

ChopmupoBaHHOCTE ~ yMEHHSI  KIAaCCH(PHIIMPOBATH  XUMHYECKHE
pPEeaKIK MO pa3IuYHbIM NMPU3HAKaM (YUCIIY U COCTABY pEarupyromux

BEIIECTB, TEIUIOBOMY J(QeKTy peakiud, W3MEHEHHUI0 CTeleHen




OKHCJICHUA 3JICMCHTOB, O6paTI/IMOCTI/I PCaKunu, Y4aCTHIO

KaTajau3aTopa)

1.7

ChopMupOBaHHOCTb ~YMEHHMH  COCTaBIATh YPABHEHUS  peaKkUui
pPa3JINYHBIX THUIIOB, IOJHBIE M COKpPAUIEHHBIE YPAaBHEHUS pPEaKLIHN
MOHHOTO 0OMEHa, YUUTBIBAsl YCIOBHS, IPU KOTOPBIX 3TH PEAKIIH UIYT

J0 KOHIIa

1.8

ChopMupoBaHHOCTh YMEHUI MPOBOJIUTH PEAKLINH, MOATBEPKIAIOIIHNE
KAUEeCTBEHHBbIM COCTAaB  PA3JIMYHBIX HEOPraHMYECKUX  BEILIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, NMPUCYTCTBYIOUIUE B BOJHBIX

pacTBopax HEOPraHUYECKUX BEIIECTB

1.9

ChopMHUpPOBAaHHOCTh YMEHHI PACKpPBIBATH CYIIHOCTH OKHUCIUTEIHHO-
BOCCTaHOBUTEIIBHBIX peakuuit MOCPEICTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3TUX peaKHI/Iﬁ

1.10

ChopMupoBaHHOCT, yMEHUH OOBSICHATH 3aBUCHMOCTH CKOPOCTH

XUMHYECKON peaklMy OT Pa3InYHBIX PaKTOPOB

ChopMHpPOBaHHOCTh ~ YMEHHIl  OOBSCHATH  XapakTep  CMEIEHHS
XMMHYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEILIHErO BO3JCHCTBHUS

(mpuniun Jle Ilarense)

OO0mias 1 HeOpraHUYecKask XUMUs

2.1

ChopMHUpPOBAaHHOCT, YMEHHH pacKpbiBaTh cMbICT lleprogudeckoro
3aKOHa JN. Menneneena u JEMOHCTPHUPOBATH ero
CHUCTEMATH3UPYIOILYI0, OOBICHUTEIBHYI0 U  NPOTHOCTUYECKYIO

byHKIIUH

22

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB |—4 mnepuonoB Ilepuoanueckoi
cucTemMbl xuMuueckux diemeHToB J[.MI. MeHnneneeBa, HCHOJIb3Yys
HOHATUSL «S-, p-, d-dJIEKTPOHHBIE OpPOUTAIN», «IHEPreTUYECKHE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHUYECKHX DJIEMEHTOB M MX COEJIMHEHUI 0 mepuojaM H rpynmnam

[Tepnonnueckoi cucteMbl xuMudecknx aemeHToB [[.11. Menneneesa

2.3

ChopMupoBaHHOCTH YMEHHH XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHMUYECKUX BEILLECTB PA3INYHbIX KJIACCOB,
HNOATBEPXKJIaTh  CYLIECTBOBAaHME  TI'E€HETHYECKOM  CBA3M  MEXIY
HEOPraHMYECKUMHM  BEIECTBAMM C  I[OMOUIbIO  ypaBHEHUIl

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

24

ChopMUpOBaHHOCT, ~ YMEHMM  yCTaHaBIMBATh  MPHHAJICKHOCTD

HEOpPraHMYECKUX BEIIECTB MO HUX COCTaBY K ONpPENEIEHHOMY KJAcCy




(rpymme) coenuHeHUi (IPOCThIE BEIIECTBA — METAJIbl U HEMETaJlIbL,

OKCHJbl, OCHOBaHU:A, KHUCJIOTHI, aM(i)OTeprIe TUAPOKCUDI, COJ'II/I)

2.5

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BaTh XMMHUUYECKYIO CUMBOJIMKY
JUIsL  cocTaBlieHUs: (GOpMyJl BEUIECTB U YypPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckytro HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHUs OTJENbHBIX HEOPraHUYeCKUX BellecTB (yrapHolii ras,
YIJIEKUCIBbIA ra3, aMMHaK, TaméHas H3BeCTb, Herali€Has HU3BECTb,

MUTHEBAs COJA, MUPUT U IPYTHE)

2.6

ChopMHUpPOBAHHOCT, YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHMUYECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
MOATBCPKAATH CyHIeCTBOBAaHUC reHETUIECKOU CBA3U MCKOAY
HEOPraHMYECKMMHU  BEIIeCTBAMH C  TOMOMIBIO  YpaBHEHUH

COOTBETCTBYHOIINUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMHUpPOBAaHHOCTh YMEHUH TUTAHUPOBATH W BBITOIHATH XUMUYECKUN
IKCIIEpUMEHT (Pa3joKEeHHE TMEePOKCHUIA BOAOPOAAa B MPUCYTCTBUU
KaTaau3aTopa, ONpe/ejeHUEe Cpelbl PacCTBOPOB BEHIECTB C MOMOIIBIO
YHUBEPCAJIBLHOTO WHAMKATOpa, BIUSHUE pPAa3iHYHBIX (HaKTOPOB Ha
CKOPOCTh ~XMMMYECKOH peakIMH, peakuud HOHHOIO OOMeHa,
Ka4eCTBEHHBIC PEaKIUHU Ha Cyib(]ar-, KapOOHAT- U XJIOPUI-aHHOHBI, HAa
KaTUOH aMMOHUs, PCHICHHUC SKCICPUMCHTAJIBHBIX 3a/a4 IO TEMaM

«Metamiel» U ((HCMCTEUIJIBI») B COOTBCTCTBUU C IMpPaBUJIaMH TCXHUKH
0e30MacHOCTH TpU OOpalIeHUH C BeIIECTBAMH W JTaO0OPaTOPHBIM
00opyAOBaHUEM; MIPEJICTaBIATh pE3yNbTaThI XUMHYECKOTO
JKCIIepUMEeHTa B (opme 3amucu ypaBHEHMH COOTBETCTBYIOLIUX

peakuuii 1 GopMyITHPOBATH BHIBOABI HA OCHOBE ITHX PE3YJIHTATOB

2.8

CdopmMupoBaHHOCTE yYMEHHH COONIOAATh TMpaBWiIa TOJIH30BAHUS
XUMHYECKOW TOCYJOW M Ja0OpaTOpPHBIM O0OpYyIOBaHHEM, a TaKXKe
npaBuiia OOpalIeHUsI C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIUSMH

110 BBITIOJIHCHHIO Ha60paTOprIX XUMHNYCCKHX OIIBITOB

29

CdopmupoBaHHOCTh ~ YMEHHUH  XapakTepu3OBaTb  XHUMHUYECKUE
IPOLIECCHI, JIEKALIUE B OCHOBE MPOMBILIUIEHHOTO MOJYYEHUS! CEpHOM
KHCJIOTHI, aMMHaKa, a TaKkke C(HOPMHUPOBAHHOCTH MPEICTABICHHUNA 00
OOIMX HayyHBIX MPUHLMNAX M SKOJIOIMYECKHX MpodiiemMax

XUMHYECCKOI'0 IMIPOU3BOJACTBA

XUMHSA U KU3Hb. Pacuétrl

3.1

ChopMupoBaHHOCTb MPEACTABIEHUI O XUMHUYECKOW COCTaBIISIOLICH

eCTeCTBeHHOHaquOﬁ KapTUHBl MHpA, POJM XHUMHU B I[IO3HAHHUU




SABICHUH TpPUPOABI, B (POPMUPOBAHUHM MBIIUICHUS M KYJIBTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOAMMOW Juis
pelIeHUsT TMPAKTHUECKUX 3a4ad M JKOJOTMYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3010POBLIO U HpHpOI[HOﬁ cpeac

32

CdopmMupoBaHHOCTH YMEHHI KpPUTHYECKHU aHaJIM3UPOBATH
XUMHUYECKYI0 MH(POPMALMIO, MOIYy4YaeMyl0 W3 pa3HbIX HMCTOYHUKOB

(cpencTBa MaccoBO KOMMYHHMKAIIUU, C€Th IHTEpHET 1 apyrue)

3.3

ChopMHUpPOBAaHHOCT, yMEHUW COONIOAATh TIpaBWia IKOJIOTHYECKU
1eJ1Ieco00pa3HOro MoBeJNeHUs] B OBITY U TPYIOBOHM JEATENILHOCTH B
LEJIAX COXPaHEHUs CBOEr0 3J0POBbS M OKPYKAKOIIEH MNPUPOJHOU

cpenbl

3.4

Oco3HaBaTh ONACHOCTh BO3JECHWCTBHS HA JKUBBIE OpPraHU3MBbI
OnpeAeNEHHbIX BEIIECTB, MOHMMAas cMbici nokaszatens 1K, moscHsaTh
Ha MpUMepax CIoco0bl YMEHBIIIEHUS U TPEJOTBPAIICHUS UX BPEIHOTO

BO3,Z[€I>'ICTBH$I Ha OpraHu3M 4Y€JIOBCKa

3.5

CdhopmMupoBaHHOCTB YMEHUH IIPOBOAUTD BBIYUCIICHHS c
WCIIOJIb30BAHUEM TOHSATHSI «MaccoBasi JOJisl BEIIECTBAa B PacTBOPEM,
OOBEMHBIX OTHOLICHHH Ta30B MPH XHUMHYECKUX PEAKIUAX, MaccChl
BellecTBa WiM 00bEMA Ta30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIUH BEIIECTB,
TEIIOBOTO 3 peKTa peaklud Ha OCHOBE 3aKOHOB COXPAaHEHHs MacChl

BCHICCTB, MIPCBPAICHUA U COXPAaHCHUS DHEPIUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COIEPKAHUS

1

TeOpeTI/I‘ICCKI/Ie OCHOBBHI OpraHquCKOﬁ XUMHUH

1.1

Hpez[MeT OpFaHI/I‘{CCKOﬁ XUMHHU: €€ BO3HHKHOBCHHC, PA3BUTHC U 3HAYCHHC B
IMOJIYUCHHUHN HOBBIX BCIICCTB M MaTCpPHAIOB. Teopm{ CTPOCHUA OPTraHUYCCKUX

coenunenunit A.M. ByTtiepoBa, e€ OCHOBHbBIE TIOJIOKEHUS

1.2

CrpykrypHble (OpMyJibI OpraHMYECKMX BelIecTB. ['OMoJOrus, H30Mepus.
XHUMHYECKasl CBA3b B OPraHUYECKUX COCIMHEHHUAX — OAMHAPHBIC U KpaTHBIC

cBsi3u. [IpencraBnenue o kiaccuPUKAIMN OPraHUIECKUX BEIIECTB

1.3

Homenknarypa opraHuyeckux cCOoeIMHEHUH (cucTeMaTthdeckas) U TPUBHAJIbHBIE

Ha3BaHUS BAXKHEHIIIMX HpG}ICTaBHTeHeﬁ KJIaCCOB OPraHUYCCKHX BEIICCTB

VYri1eBO10pO 1B

2.1

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psill. MeTaH U 3TaH — MpocTenime
MPEJCTAaBUTENN AJKAHOB: (U3UYECKHE W XUMHUYECKHE CBOWCTBA (peakuuu

3aMCIICHUA U I‘OpeHI/ISI), HaxXOXXIACHUC B IPHUPOAC, MMOJTYYCHHUEC U TPUMCHCHUC

22

AJKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMH psAld. OTWICH M IPONWIEH —
MPOCTEHIINE MPEICTABUTENN AJIKEHOB: (PU3MYECKHEe W XMMHUYECKUE CBOMCTBA
(peakuuu TUOPUPOBAHMSI, TaJIOTEHUPOBAHUSA, TUApPATALMU, OKUCIEHMUS U

HOJ'II/IMepl/I3aIII/II/I), IMMOJIYUCHHUEC U IIPUMCHCHHUEC

23

Anxanuensl: OyraaueH-1,3 u MetunOyranueH-1,3: cTpoeHue, BaxKHEWIINE
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). Ilomyuenne cHHTETHYECKOTO

Kay4dyKa U pEe3UHBI

24

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKUM psifl. ALETUIIEH —
MPOCTEUIINIA TPECTABUTENb AJIKWHOB: COCTaB, CTPOCHUE, (HU3UYECKUE U
XUMUYECKHE CBOMCTBA (PEaKIMK THIPUPOBAHMS, TaJJIOTEHUPOBAHUS, THAPATAIIUH,

TOpPEHMUSI ), IOJTyUYEHUE U IPUMEHEHHE

2.5

Apenbl. benszoin: cocraB, cTpoeHue, (U3MUYECKHE M XUMUYECKHE CBOMCTBA
(peakuuu raJoreHMPOBAHUS U HUTPOBAHUS), IOTyUeHUE U MPUMEHEeHHe. Toyod:
COCTaB, CTpoeHHe, (u3MUeckre U XUMHYECKHE CBOWCTBa  (peakuuu
TaJIOTEHUPOBAHUA WM HUTPOBAHUA), NOJyYe€HUE U NpUMeHeHue. TOKCHYHOCTh
apeHoB. ['eHeTmyeckasi CBSA3b MEXKIY YIJIEBOJOPOJAMH, MPUHANICKALINMU K

PAa3IMYHBIM KJIaCCaM

2.6

[TpupogHBIE HCTOYHHUKH YTIEBOAOPOAOB. [IpHpOIHBI Ta3 M MOy THBIE HE(TSIHbIC




ra3sl. Hedtp u e€ npoucxoxaenue. CrnocoObl nepepaboTKu HeQTH: MEeperoHka,
KPEKHUHI (TepMUYECKUil, KaTaluTudeckuil), nuponus. Ilpoaykrsl nepepaboTku
He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbl yroms u

MIPOAYKTHI €ro NnepepaboTKu

Kucnoponcoaep:xaiiue opraHn4eckiue coeUuHEHNs

3.1

[IpenenvHBIE OJHOATOMHBIC CIIUPTHI. METaHO M ATAHOI: CTPOEHUE, (PU3HUECKUe
U XUMHYECKHe  CBOMCTBAa  (peaklMu C  aKTUBHBIMH  METaJUIaMH,
raJIorTeHOBOJIOPOAAMH, TOpEHHUE), MpUMeHeHHe. BoaoponHble CBS3M MEXKIY
MoJIeKyJaMH crupToB. JlelicTBUe MeTaHOjJa U ATaHOJAa HAa OPraHM3M YeJIOBEKa.
MHOroaToMHBIE CIUPTHI. DTUICHIIIMKOIb U TTUIEPUH: CTPOCHHE, (PUINIESCKUE U
XMMHYECKHE CBOICTBa  (B3aMMOJCICTBHE CO  IIEJIOYHBIMH  METaJUIaMU,
KauecTBEHHAsl peakiusi Ha MHOTOaTOMHble CHHpThI). JleiicTBHe Ha oOpraHusMm

YCIIO0BCKaA. HpI/IMeHeHI/Ie rIMOCPUHA U STUJICHTJIMKOJIA
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@eHosl:  CTpOGHHE  MOJIEKYNbI, (U3UYeCKHMe U XHUMHYECKHE  CBOMCTBA.

Tokcuunocts enona. [Ipumenenne henona

3.3

AHL,Z[GFI/I,Z[BI U KCTOHBI. dDopManb,uerI/m, alecTalIbACTU/: CTPOCHHUC, (I)I/IBI/I‘-IGCKI/IG u
XUMHUYECKHE CBOMCTBA (peaKum/I OKHCJICHHUA U BOCCTAHOBJICHHSA, KAUCCTBCHHBIC

peakinu), MOJIy4YeHUE U NPUMEHEHUE

3.4

O/HOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHUCIOTH. MypaBbuHas U YKCyCHas
KUCJIOTBI: CTPOEHUE, (pU3nUecKkue U XMMUYEeCKHe CBOMcTBa (CBOMCTBa, o0IIMe 1is
Kjlacca KHCJIOT, peakuusi JTepudukanuu), TMOJy4eHHEe U T[PUMEHEHHE.
CTeapI/IHOBaSI M OJICMHOBAs KHUCJIOTHI KaK MPEACTABUTCIN BBICIINX Kap6OHOBBIX

KHCI0T. MbllIa KaK COJIH BBICIIMX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JICNCTBHUE

3.5

CrnoxHble 3QHUpBl KaK MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['MIAPOIU3 CIOKHBIX
s¢upoB. Kupsl. I'maponus xxupos. [Ipumenenue xupoB. buonornyeckas poib

KHPOB

3.6

VYrieBonbl: cocTaB, KiacCUpUKAIMSA YTI€BOAOB (MOHO-, AU- U TOJHCAXapHUIbI).
I'moko3a — mpocTedmmii MOHOcCaxapua: OCOOCHHOCTH CTPOCHHS MOJIEKYIIbI,
(u3nueckrue U XUMUYECKUE CBOMCTBa (B3anumoeiicTBue ¢ ruapokcuaom meau(Il),
OKHCJICHHE aMMHUA4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE,
OpOKEHHE TIIIOKO3bl), HAXOXJICHHUE B IPHPOJE, NPUMEHEHHE, OMOIIOTHYecKast
poinb. doTtocuHTe3. PPYyKTO3a Kak M30MeEP INIIOKO3bl. Kpaxman u 1esirono3a Kak
npupoHeie moauMmepbl. CTpoeHue Kpaxmalia M HeJUToi03bl. duznyueckue u

XHUMHYECKHE CBOICTBA KpaxmaJjia (F HUAPOJIN3, KAHCCTBCHHAA pCaKIus C I/IO,Z[OM)

A30TcojepKallre OpraHunyecKue COeTMHCHUS

4.1

AMWHOKHCIOTBI KakK aM(bOTepHLIe OpraHn4eCKUC COCAUHCHHA. dusznueckue u

XUMUYECKHE CBOWCTBA aMHHOKHCJIOT (Ha IpuMepe MHIMHA). buomornyeckoe




3HAa4YCHUC aMHUHOKHCJIOT. HGHTI/II[H

4.2

benku Kkak mpUpOHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuunas,
BTOPHYHAs M TpPETHYHas CTPYKTypa OeJKOB. XUMHUYECKHE CBONCTBA OEJIKOB:

TUIPOJIU3, IeHATypalysl, KaueCTBEHHBIE PeaKIMK Ha OCJIKH

BricokoMonexynsipHble COeTMHEHUS

5.1

OcCHOBHbIE TOHSATUS XHMHUHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHb NOJUMEPU3ALINH, CPEAHSSI MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPDHBIX COCIMHEHUN —

nmoJmMepusanusa U MMOJIUKOHACHCAIIUA
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9KCHepI/IMeHTaJ'IBHBIC MCTOJAbI H3YUYCHHA BCHICCTB HU HX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUE C o6pa3uaMH MMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIaCTMAcCC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U pE€3UHbI

11 KUIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHHU

1.1

XuMudeckuil sneMenT. AtoMm. Slipo aToMa, U30TOMBI. DIEKTPOHHAs 00O0JIOUYKA.
DHepreTUYecKre ypoBHH, TIOJYPOBHU. ATOMHBIC OpOUTANH, S-, p-, d-ITIEMEHTHI.
OcobeHHOCTH pacIipeiesIeHHs] JIEKTPOHOB M0 OpOUTAJISIM B aTOMaxX 3JIEMEHTOB

MIEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS KOH(PUTYpalrs aTOMOB

1.2

[Tepnonnueckuit 3axoH u Ileproaudeckas cucremMa XUMHUYECKUX 3J1eMeHTOB [ .M.
MenpeneeBa. CBsi3b mnepuoguyeckoro 3akoHa u llepuogumdeckoil cucCTeMbl
xuMHuueckux aneMeHtoB .M. MenneneeBa ¢ COBpEMEHHOW TEOpUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XUMHUUYECKHUX OHJIIEMEHTOB M
o0pazyeMbIX UMH MPOCTBHIX W CIOXKHBIX BEIIECTB MO TPYyNIaM U IEPUOJIaM.

3HadeHUE NEPpUOANYCCKOI'O 3aKOHA B pa3BUTHU HAYKHU

1.3

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. BHAB XUMHUYECKOW  CBSI3H
(koBaneHTHAsT HEMOJISIpHAST M MOJSpHasi, HOHHAs, MeTajmdeckas). VoHbI:
KaTHOHBI U aHWOHBI. MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U JOHOPHO-aKIENTOpHbIN). BogopoaHas cBs3b

1.4

BanentHOoCTb. DeKTpoOTpHUIATEIBHOCTE. CTEIEHb OKUCIICHUS

1.5

BemectBa MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. THIMBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA
BEIIECTB OT THUIA KPUCTAUIMYECKOW pemeTku. [loHsATHE O AucCIepCHBIX

cuctemax. VMICTUHHBIE M KOJIIOWUJHBIE PaCTBOPEI. MaccoBast 10J1s1 BeliecTBa B




pactBope

1.6

Knaccudukanus Heoprannueckux coennHeHnid. HomeHkiaTypa HeopraHn4eckux

BCIICCTB

1.7

XAMHYECKass ~ peaKlHys. Knaccudukanms  Xumuueckux — peakiuii B
HEOpPraHMYECKON M OpraHMYecKONW XUMHH. 3aKOH COXpaHEHMsI MacChl BEILECTB,

3aKOH COXpaHCHUA WU MPEBpAIICHUA SHCPIUU IIPHU XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakiyu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (aKTOPOB

1.9

OOpatumble peakuuu. XuUMHuYeckoe paBHOBecue. DakToOpbl, BIUAIOLIME HA

cocTosiHue xumuueckoro paBHoBecus. [Ipunnun Jle latense

1.10

SHGKTPOJII/ITI/I‘IGCKB,H Jucconuanus. CunpHble U cia0bIe QJICKTPOJIUTEI. Cpez[a
BOJHBIX paCTBOPOB BCUICCTB: KHUCJIasd, HeﬁTpaJ'ILHaﬂ, menoyHas. Peakiiuu HOHHOT O

oOMeHa

1.11

OKUCIIUTENIBHO-BOCCTAHOBUTEILHEIC pCaKkumun

Heoprannueckas xumust

2.1

Hewmerannel. Ilonoxenne Hemeramios B Ileproguueckoil cuctemMe XMMHUYECKUX
anementoB JI.M. MenneneeBa U 0COOEHHOCTH CTpOeHUs aTOMOB. Pusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAJIIIOB (Ha IPUMEpPE KUCIOPOa, CEPBI,

tdhocdopa u yrieposa)

2.2

XWMHYECKHUE CBOWCTBA BAXXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpPHI, a30Ta,
dbochopa, yrmepoga W KpEeMHHsS) M HX  COCOUHCHWH  (OKCHOB,
KHCIIOPOJICO/ICPIKAIMX ~ KUCIOT, BOAOPOIAHBIX coeauHeHuit). [lpumenenue

Ba)KHEMIIIMX HEMETAJIJIOB U X COCAUHECHUM
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Meramnsl. Ilonoxenune MeramwioB B llepuogudeckod cucreMe XUMUYECKHUX
anementoB JI.M. MenzaeneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JIOUYEK
aToMoB MeTautoB. O6mue pusndeckue cBoiicTBa MeTaiuioB. CIJIaBbl METAJLIOB.

DNEKTPOXUMHUUECKUN Psi/i HAPSYKEHUI METaJIJIOB

24

XUMUYECKHE CBOMCTBAa BaKHEHIIMX METAJUIOB (HATpHM, Kajui, KajabIHii,
MarHui, aJlOMUHUHM, IMHK, XPOM, KeJie30, MeJb) U UX coeauHeHui. OOume

CITIOCOOBI IIOJIY4YCHUA MCTAJIJIOB. HpI/IMeHeHI/IC MCETAJIJIOB B 6LITy U TCXHHUKC

2.5

I'enetnueckas CBA3b HCOPTaHNUYCCKUX BCILICCTB, MPUHAAJICIKAIINX K PA3JINYHBIM

Ki1accaM

XUMUS U )KU3HDb

3.1

Ponp xummm B oOecrnedyeHUU BKOHOFquCKOﬁ, 3HepFeTquCKOﬁ U TIHIIEBOH
6630H3CHOCTI/I, Pa3sBUTHUH MCAWIIUHBI. IlousTue o HAayY4YHBIX ME€TOJaX ITO3HAaHUSA

BEIICCTB U XUMHUYCCKUX peaKuHﬁ
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[IpencraBnenust 06 OOLIMX HAYYHBIX MPUHLIMIAX MPOMBIIIICHHOTO MOTYYEHHS




BRXHEHMIINX BEIECTB. YEIOBEK B MUPE BELIECTB W MAaTEpUAJIOB: BaKHEUIINE
CTPOUTEIBHBIE MaTepuaibl, KOHCTPYKIMOHHBIE MaTEpHAJIbl, KPAaCKH, CTEKIIO,
KepaMMKa, MaTepuaibl Ui JJEKTPOHUKH, HAHOMAaTepuasbl, OPraHUYECKUE U

MUHEpaJbHbIE YI00peHNUs
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XuMus o 310pOBbBEC 4YCJIOBCKA: TIIpaBWjila MCIIOJB30BAHUA JICKAPCTBCHHBIX
MperapaToB, MpaBwiia 0€30MaCHOTO UCTIOIL30BaHUS MPENapaToB OBITOBON XUMUU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

Xumwst, 10 xkmace/ I'abpuensa O.C., Octpoymo W.I'., Cnaakos C.A., AkiinoHepHOe 001ecTBO «M3maTenbeTBo
«ITpocsemenue»,2021 r
Xumus, 11 knace/ IN'abpuensa O.C., Octpoymon U.I'., Cnagkos C.A., AkuimonepHoe o6iiecTBo «M3aarenbeTBo
«IIpocsemienue»,2021r.

METOAUYECKHUE MATEPUAJIBI U151 YUUTEJIS
Xumusi(0a30BbIypOBeHb ). Peanuzarus oOpazoBanus: Metogndeckoe nocodue mis yunrens / Kapepuna A. A., [luuyruna

['.B.; mox pen.I'. B. [Tuuyrunoii. M. : ®I'BHY «UHcTuTyT cTpaTeruu pa3sutus oopazoanus PAOy», 2022 81 c.:um.

HUPPOBBIE OBPASOBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programm
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