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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma mo XuMuM Ha YpPOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (enepaibHONH 00pa30BaTEIbHOM MPOrpaMMbl CPEIHErO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepalbHOM TOCYAapCTBEHHOM
oOpazoBarensHoM crannapre COO, ¢ yuérom Konnenumu npemnopaBaHusi yaeOHOTO mpeaMeTa
«XuMusg» B 0Opa3zoBareibHbIX oOpraHuzanusax Poccuiickoit ®denepanuu, peanu3yrmLux
OCHOBHBIE 00pa30BaTENbHBIC MPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHHIH «CTpaTeruui pa3BUTHS
BocruTanust B Poccuiickoit @Penpepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIX0J0B K pa3pabOTKe MpOrpamMMbl IO XHMHH, K OINpPENeNCHUI0 00Imei
cTpaTeruvl 0OydeHHsI, BOCIIUTAHHS U PAa3BUTHS OOYUYAIOUIMXCS CPENCTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIIOBICHHOCTH IieNiel, COJepXaHHus, pe3yabTaToB OOYy4YeHHsS H
TpeOOBaHMI K YPOBHIO MOJTOTOBKU BHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTenbHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 WX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONIMNM JTallOM pPEANN3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, TPHUCYIIMX IEJIOCTHON CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH I1IEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB NPHPOJbI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
IpUpOJHON cpene. Peanusyerca xuMmuyeckoe o0pazoBaHue 00YJaIOLIUXCS HA YPOBHE CPEIHETO
obmrero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMHUs», COACp)KaHHe W TOCTPOEHHUE
KOTOPOIO OIpeneNeHbl B MpOrpaMMe MO XUMHUHU € Y4ETOM CHEHU(PUKM HAyKd XUMUH, €&
3HA4YeHHUs B IO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLIMX
Lesied M MPUHLUIOB, XapaKTePU3YIOLUUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CPEIHEro oOIIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK MIPaeT 0coOyro pojb B COBPEMEHHOMN
LIUBUIN3ALUMY, B CO3JJaHMM HOBOM 0a3bl MaTepuallbHOW KyiabTypbl. OHa BHOCHUT CBOH BKJIaja B
(dopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3[JaHHUE LI€JI0CTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €IUHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe POPMUPYETCS B XUMHHU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoOJeiCTBYS C JApYrMMHM €CTECTBEHHBIMM HayKaMM, XHMHs cCTajia
HEOTHEMJIEMON YaCThbI0 MHPOBOH KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KakJ0ro wieHa obmectBa. CoBpeMeHHass XUMUS KaKk HayKa CO3MJaTelbHas, KaKk Hayka
BBICOKUX TEXHOJIOIMH HaIlpaBlieHa Ha PELIeHHE INI0OaNbHBIX MPOOJIeM YCTOMUMBOTO Pa3BUTHUS
YeJIOBeUeCTBa — CBIPbEBOM, SHEPreTHMYECKOM, MHUIIEBON, 3KOJIOTMYECKOM O€30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmMMM LEIIMM M NPUHLUIAMH CpeIHEero oOIiiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJrOTOBKY OOy4aroImuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu npeaMera «XUMUs» SABISAIOTCS 0a30Bble Kypchbl — «OpraHuueckas
xuMus» U «O0mIast 1 HeOpraHMYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX



SIBJISTFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUH 10 HEOPraHUYECKOW XUMUH (C BKIIOUCHHUEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHndeckol xumuu. @opMupoBaHUE JAHHOW CHCTEMBbl 3HAHUI
Py HM3YYCHUU TpeaMeTa O0O0ECIeYMBAaET BO3MOXKHOCTH PACCMOTPEHHS BCEro MHOT000pasus
BEILECTB HA OCHOBE OOIIUX MMOHATHM, 3aKOHOB ¥ TEOPUI XUMHH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» COPMHUPOBAHA B MPOTPAMME 110 XUMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
y4eOHOTO Marepualia M OOYCIIOBIIEHA HMCTOPUYCCKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHHHA Ha
ONpENENEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XUMHUU BeEIIeCTBA
paccMaTpuBalOTCsl HA YPOBHE KJIACCHMUECKON TEOPUU CTPOCHHSI OPraHWYECKUX COCIMHEHHM, a
TaKke HA YPOBHE CTEPEOXMMHUYECKUX U DJICKTPOHHBIX MPEACTABICHUN O CTPOSCHUU BEIIECTB.
Cenennsi 00 M3y4aeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHuyeckod XMMUHU TOJy4aroT
pazBuTue CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs TEPBOHAYATILHBIE
MIPEACTABJICHUS O XUMUYECKOHN CBSI3H, KJIACCU(PUKAIMOHHBIX MTPU3HAKAX BEIECTB, 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHs B TpeaMeTe «XuMHUs» 0a30BOTO YPOBHS paccMaTpHUBACTCS
W3y4YeHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs TEOPETHYECKUN MaTepual |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas u HeopraHWYeCcKass XUMH» 00yJaroUMCs TPEA0CTABISIETCS BO3MOKHOCTh OCO3HATh
3HAYCHHE TIEPUOJUYECKOTO 3aKOHA C OOMIETEOPETHYECKUX M METOJOJOTUYECKUX TO3HIIHH,
IIyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (YHKIIMKA 3TOro 3aKoHa — OT o0oOmaromei 10
O0OBACHSIONIEH U IPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHUN O BaXXKHEHIIMX BEILIECTBAX, X COCTaBE, CTPOCHUM, CBOMCTBAaX U
MPUMEHEHHH, a TAKXKE 0 XUMHUYECKUX PEAKIHUSIX, X CYIIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nononHsieTcss B kKypcax 10 wum 11  KiaccoB 3iieMeHTaMHM  COJACPKAHUS, HMEIOUIUMHU
KyJIbTYpOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XUMHUU C JPYrMMHM HayKaMHu, pacKpblBalOT €€ poJib B MO3HABAaTEIBHOU U
MPAKTUYECKOU JIEATEILHOCTH YEJIOBEKAa, CIHOCOOCTBYIOT BOCIHMTAHHUIO YBXKEHHUS K IPOIECCY
TBOpPYECTBA B 00JIACTU TEOPUU U MPAKTUUYCCKUX MPUIOKCHUNA XUMHUH, TTIOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX MPOOIEMax, CBSI3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIMIO U MPUMEHATHh €€ JUIs MOIOJIHEHUS 3HAHUMN, pereHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coaepxanue
ydeOHOro mpeamera «XUMHsD TaHHOTO YPOBHS M3y4YCHHs] OPUEHTUPOBAHO Ha (OPMUPOBAHHE Y
oOyyaronmxcss MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOICTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, ITO3HABAEMOCTh MPUPOIHBIX SABJICHUIN MyTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeEXIy HOBBIMU (aKkTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muane pemneHus 3amad BOCIUTAHHS, PAa3BUTHS W COIUANIM3AIMU  OOYJArOIIMXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaioT (GOPMUPOBAHHE YHHBEPCATIbHBIX YUEOHBIX NEHCTBHM, MMEIOIIUX
0a30Bo€ 3HaUCHUE I PA3TTUYHBIX BUJIOB ACSITEILHOCTH: PEIICHUS poOieM, IOUCKa, aHalu3a u
00paboTku UWHPOpMAINK, HEOOXOJUMBIX JUIsI TMPUOOPETEHUS OMbITa MPAKTHYECKOH U
HCCIICA0BATEILCKON AeATCIHHOCTH, 3aHIMAIOIICH BaXKHOE MECTO B ITIO3HAHUU XUMMUU.



B mpaxTuke npenogaBaHusi XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs, TaK U
HAa ypOBHE cpenHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTepUCTUKH IIeNIel M3ydeHHs NpeAMeTa HaIlpaBlICHHEM IEPBOCTEICHHOM 3HAYMMOCTU
TPaJULIMOHHO Tpu3HAéTcs (OPMUPOBAHME OCHOB XHUMHUYECKOW Haykd Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHUYECKOW JEATEIHbHOCTH 4YEJIOBEKa M KaK OJHOTO U3
KOMITOHCHTOB MHPOBOW KylIbTyphl. C METOJAMYCCKOW TOYKM 3PEHUS TaKOW TMOIXOd K
OTIPENICJICHUIO TIeJICH N3yUeHHsI IpeIMeTa SIBIISICTCS BIIOJIHE ONIPABIAHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJIMUA HM3YYCHHUS MpeAMeTa «XUMUsS» Ha
6azoBom yposHe (10 —11 xi.) siBisIFOTCS:

e (GopMHUPOBAHME CHUCTEMBbl XUMUYECKHX 3HAHUA KaK BaKHEWINEH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIC TTOHSITHS,
(yHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHE CYIIHOCTH JIOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W PAa3BHTHE MPEJICTABICHUI O HAYYHBIX METO/aX IMO3HAHHS BEIIECTB U
XHUMHYECKAX PEaKIUi, HeOOXOIUMBIX IS TPHOOPETESHUS YMEHHI OPUEHTUPOBATHCS B
MHpPE BEIIECTB H XUMHUYECKHUX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

® Da3BUTHE YMEHHHA U CIOCOOOB JEATENIFHOCTH, CBSI3aHHBIX C HAOJIOJEHUEM U
OOBSICHCHHMEM XHUMHUYECKOTO OSKCIEPUMEHTa, COOJIOJIEHHEM TMpaBmwil 0e30macHOro
oOpaleHus ¢ BeeCTBaAMH.

Hapsiny c atuMm, copepikarenbHas XapakTepuUCTUKa Lelei U 3aJa4d U3ydyeHus mpeaMera B
MpOrpaMMe MO XUMUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TMpENOJaBaHUW XHMHH B OOJbIIEH
CTENeHH OTAAETCS MPEANOYTEeHUE MPAKTUYECKOW KOMIIOHEHTE CcoJiepKaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIMYCKHHUKAa OOIIe00pa30BaTeIbHON  OpraHu3alluy,
BIIQJICIOIIEr0 HEe HAOOpOM 3HAHMM, a (PYHKIIMOHAIBLHON I'PaMOTHOCTBIO, TO €CTh CIHOCOO0aMH U
YMEHHSIMH aKTUBHOTO TOJYYECHUs 3HAHUW W MPUMEHEHHUS UX B PEaJbHOM KU3HU Ui PEIICHUS
MPAKTUYECKUX 3a]au.

B cBsa3u ¢ oTUM mpH M3yd4eHHHM TMpeaMeTa «XUMHS» JIOMUHUPYIOIIEe 3HAueHUE
MPHOOPETAIOT TaKue 1IeNK U 3a7a4H, KakK:

ajanrtanus  OoOydJalolUMXcsi K  yCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
dbopMHUpOBaHHE WHTEIUVIEKTYyaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATHUIO TPaMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIHsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIHI),
HMMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE ISl PA3TUYHBIX BUJOB JIEATEIBHOCTH: PEIICHUS MpoOiieM,
MOMCKA, aHaluW3a M 00paboTKHM HHPOpPMALUHU, HEOOXOMUMBIX JUIsI MNPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUM XMMHH, a TakKKe JJS OLEHKHU C
MO3UIUI PKOJIOTUYECKOI O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MTPOIIECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX MHTEPECOB, UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSTENIbHO TMPUOOpeTaTh HOBBIE 3HAHUA MO0 XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOIH30BaTh COBPEMEHHBIE HHPOPMAIIHOHHBIE
TEXHOJIOTHH JIJIsl IOWCKA M aHalu3a y4eOHOW U HayYHO-TIOMYISIPHOM HHPOPMAIIMH XUMUYIECKOTO
COJIepIKaHUS;



(bopMupoBaHHE U Pa3BUTHE y 00YUYAIOMIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIUICHHUS,
HaOII0IaTeNIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUHU U MIPOBEJCHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHHUCTUYECKOH HAIpPaBICHHOCTH
XAMUHU, €€ BaXHOW pOJM B  pEHICHWH TJ00aJIbHBIX TMPOOIEeM  palMOHAIBHOTO
MIPUPOJIOTIONIF30BAHNSA, TOMOJHEHHUS SHEPreTUYECKUX PECYpPCOB W COXPAHEHHUsS MPHUPOTHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOUICHHS K TMPHPOJIE U CBOEMY
3JI0POBBIO, & TAK)KE MPHOOPETEHUS OMBITA MCIIOJBF30BAHMS MOJYYCHHBIX 3HAHUH JUIS TTPUHSATHS
I'PaMOTHBIX PEIICHUH B CUTYalUsX, CBA3aHHBIX C XUMUYECKUMU SBICHUSMH.

B yueGHOM miane cpemHero oOrmiero oOpa3zoBaHus mpeaMeT «XuMus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeIMEeTHOH o0mact «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YYCHHUs XHMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kiacce — 34 yaca (1 yac B Hepemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).



COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTrudeckne 0CHOBbI OPraHUYECKOH XUMHUHU

BBoaHBIN HHCTPYKTAK 110 TEXHUKE 0€30IaCHOCTH

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B IMOJIYUCHUU
HOBBIX BEIIECTB U MaTepHaIOB. TeopHs CTpoeHUs OpraHndeckux coennHennii A. M. byrneposa,
e€ OocHOBHBIE mMOJOXKEeHUs. CTpPyKTypHBIE (GOPMYIBl OpraHUYECKUX BemiecTB. ['omomorus,
n3oMepusi. XUMHUECKas CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJMHAPHBIE U KPaTHBIEC CBSI3U.

[IpenacraBnenne o  kimaccupUKAMK  OpraHMyeckux  BemecTB.  HomeHkmarypa
OPraHWYECKUX COEAMHEHUW (cUcTeMaTHdeckas) Y TpPUBHAIbHBIE HA3BaHUS BaKHEHIINX
MPEeACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METOBl M3YUYCHUsI BEIIECTB U WX MPEBPAIICHUI: 03HAKOMJICHHUE C
o0pasramMu OpraHMYeCKUX BEIIECTB M MaTepuajaMd Ha MX OCHOBE, MOJICTUPOBAHHE MOJEKYII
OpPraHWYECKUX BEIIECTB, HAOIIOJICHWE W ONHCAaHWE JACMOHCTPAIMOHHBIX OIBITOB  TIO
MIPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBJIeHHEe, OOYTIIMBaHKUE W TOPEHHE).

YraeBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psi. MeTaH W 3TaH — OpoCTEHIIne
MPEJICTABUTENIN aJKaHOB: (U3MuUecKne W XUMHUYECKHE CBOMCTBA (peakUuWd 3aMelIeHUs U
TOpEeHUs ), HaX0Xk/IeHHUE B IPUPO/JIE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKHUI Psifl. DTUWICH U MPOMWIEH — MPOCTEUIIINE
MPEJICTAaBUTENIN AJIKEHOB: (PU3MUecKHe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBaHUS,
raJIor€HUPOBAHUS, TUIPATALIMN, OKHCICHUS U TIOJMMEPU3aliK), TOJTyYeHUEe U TPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydenne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

ANKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psal. ALETUIeH —
MPOCTEHIINI IPECTaBUTENb aAIKUHOB: COCTaB, CTpOeHUE, GU3NUYECKUE U XMMUYECKHE CBOIMCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOTyISHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBsA3b MEXKAY  YIVIEBOJOPOJAMH,
MPUHAJUISKALMMHU K PA3JIMYHBIM KJIaccaM.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHbIil a3 U MomyTHbIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEeperoHka, KpPeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel mepepaboTku He(TH, UX PUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroab U MPOIyKTHI €ro nepepaboTKy.

DKCneprUMEHTaIbHbIE METOAbl M3YUYEHHUs BEIIECTB U UX MPEBpAIICHUI: 03HAKOMJIEHUE C
oOpa3iiaMu miIacTMacc, KaydykoB U pe3uHbl, komekuuu «Hedptbe» u «Yronb», MoaenupoBaHme
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOT€HOMPOU3BOIHBIX, MPOBEACHHE MPAKTUYECKON pPaOOTHI:
MOJTYy4YeHHUE 3TUJICEHA U U3yYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncrnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TPOJYKTa PEaKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WM IPOJTYKTOB PEAKIIUH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIE OMHOATOMHBIE CHUPTH. METaHON W ATAHOJ: CTpPOCHHE, (U3NYECKUE U
XAMUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMH METaNIaMH, TaJOT€HOBOJAOPOAAMH, TOPEHUE),
npuMeHeHne. BogopoaHsie CBSI3M MEXKIYy MOJIEKYJIaMH CIUPTOB. J{eficTBHEe MeTaHOIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XAMUYECKHE CBOMCTBA (B3aUMO/ICHCTBHE CO IIETOYHBIMHI METAJIIAMH, KAYeCTBEHHAsI PeaKlns Ha
MHOTOATOMHbIE CHUPTHI). JlelicTBUe Ha opraHum3M uesnoBeka. lIpuMeHeHWe riaulepuHa U
STHIICHTJTUKOJISL.

@eHoNI: CTpPOCHHWE MOJIEKYNbl, (HU3MYECKHe M XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpaerunel U Kemowsi. DopMampaeruia, anetaibACTHNl. CTpOeHUE, (U3HYECKHE U
XAMUYECKHE CBOWMCTBAa (pEaklMU OKHCICHHWS W BOCCTAHOBJICHHS, KadeCTBEHHBIE PEAKIUH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OmHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTHI:
CTpOCHHUE, PU3NUECKUE I XUMHUYECKHE CBOMCTBA (CBOWCTBA, OOMIHE IS KJIacca KUCIIOT, PEaKIIns
sTepuduKanum), MoyiydeHue u npuMmeHeHue. CreapuHOBasi M OJEHMHOBas KHUCIOTHI Kak
MPEICTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIEe IeHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrneBopl: cocTaB, KiacCU(pHUKaIUs YIIeBOI0B (MOHO-, TU- U MoHcaxapuibl). [ roko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHE M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTtBue c ruapokcunom menu(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TJIOKO3bI), HAaxXOXJIEHHWE B MPHUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykro3a Kak U30Mep TIIFOKO3BL.

Kpaxman u nemionosa kak npupoanbie noiumepbl. CTpoeHHe Kpaxmaya U IeJUTF0I03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAYeCTBEHHAs PEAKIIHSI C HOI0M).

DKCIepUMEHTANIbHBIE METOJbl W3YYCHHs BEIIECTB M MX MPEBpAIICHUIi: MPOBEACHUE,
HaOMOJICHUE W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KAaYECTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHojda okcuaoM wmeau(ll)), MHOroaToMHBIX
cnupToB (B3ammMojelcTBue raunepuHa c¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHMa4yHbIM pacTBopoM okcuja cepeopa(l) u runpokcuaom wmemu(ll), B3aumoneiicTBue
KpaxMaja C HOJIOM), TPOBEIEHUE MPAKTHUECKOW pabOThl: CBONCTBA pacTBOpa YKCYCHOUH
KHUCTIOTHI.

Pacuérneie 3anaun.

Borunicnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
HCXOJHOTO BEIIeCTBA WM NPOAYKTAa PEAKIMU MO HM3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY
OJIHOTO M3 UCXO/HBIX BEIECTB WM MIPOIYKTOB PEAKIIHH).

A30Tcoaeprkalye OpraHnuecKue CoeMHEHMS.

AMUHOKUCIOTBI Kak aMQOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMUMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMHUHOKHUCIIOT. [lenTuapl.



benku kak npupoiHble BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TPETHUYHAsi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OCJIKOB: THAPOIH3, ACHATypalus,
KaueCTBEHHbBIE PEAKIIMY HA OEIIKH.

DKcIepuMEHTaIbHBIE METOJbl M3YUEHHs BEIIECTB W MX NPEBPAILCHU: HAONIIOJeHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypauusi OENKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpU3ALMH, CpPeAHssl MoJeKyisipHass Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHHUH — MOJIMMEPHU3aLUsl U MOJIUKOHICHCALINS.

DKClepUMEHTAIbHbIE METOJIbl M3YYEHUsl BEIIECTB M UX MPEBpPALICHUI: 03HAKOMJIEHHE C
oOpa31amMu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB.

KonTpoabHbie padoThI:

1.CtapTOBBIi KOHTPOJIb 3HAHUI

2.KonTpoapHas paboTa 1o pazaeny «YTIeBOI0POIbD)

3.KontponsHas pabota mo paszneny «Kucmopoacoaepxaniine OpraHMIecKue COeTMHCHUS

4.MtoroBast KOHTpoJbHas paboTa 3a Kypc xumuu 10 kacca. [Ipomexxyrounas arrectanus.

IIpakTnueckune paéoTbl:

[IpakTnueckas pabota Nel «[lomydeHue aTuneHa U U3y4eHHue ero CBONCTBY

[IpakTrueckas padota Ne2 «CBoicTBa pacTBOpa YKCYCHOM KHUCITOTHI»

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXnpeaMETHBIX CBSI3€M MPU U3Y4EHUHM OpraHumdecko xumuu B 10 kimacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH, Tak U
MOHSATHH, SBIIAIOIIMXCSA CUCTEMHBIMHU JUISl OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: SBICHHE, HAay4HbIH (akT, THIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, Kilaccupukalus, MEePUOJUYHOCTb, HAOIIOJCHUE, W3MEPEHHUE,
9KCIIEPUMEHT, MOJIEIMPOBAHNE.

du3nka: MaTepus, SHEPTHs, Macca, aTOM, IEKTPOH, MOJIEKYJIA, SHEPTE€TUUECKUI YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSIHUE BEUIECTBa, (PU3NYECKUE BEJIUYUHBI U CIUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusm, Oumocdepa, oOMEH BeIIECTB B OpraHusme, (POTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbL, )KUPBI, (DEPMEHTHI).

I'eorpadust: MuHepabl, FTOpHBIE TOPOIbI, OJIE3HBIE HCKOTIAeMbIE, TOIUIMBO, PECYPCHI.

TexHOoNorus: NMUIIEBbIE MPOAYKTHI, OCHOBbI PAllMOHAJIBHOTO MUTaHUs, MOIOIIIME CPE/ICTBA,
JIEKAPCTBEHHbIE U KOCMETUYECKHUE MpernapaThl, MaT€puaibl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIIACC
OBIIAA U HEOPTAHHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMUU

XuMu4yeckuil aneMeHT. AToMm. Sapo aroma, H30TOMBL. DIEKTPOHHAs O00OJOYKA.
DHepreTUYecKre ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTany, S-, pP-, d- anemeHTh. OCOOEHHOCTH
pacmpesienieHus: 3JeKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOH(UTYpaIs aTOMOB.



Ilepuoguueckuit 3axkoH u Ilepuomuueckas cucremMa XuMU4ecKux dsjeMeHtoB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHa M Ilepuonnyeckoil CHUCTEMBI XUMHYECKHX
aneMeHToB JI. V1. MenzeneeBa ¢ COBPEMEHHOIN TEOPHUEHl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMHUECKUX JIIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CII0KHBIX BEIIECTB
10 rpynnam M rnepuojiaM. 3HaueHHe NePUOJUUECKOT0 3aKOHA B Pa3BUTHU HAyKHU.

Crpoenue BeliecTBa. XUMHUYECKas CBsA3b. Buabl XMMHUYECKOM CBsI3UM (KOBaJEHTHAas
HETOoJIsIpHAs. W TIOJIApHAsi, MOHHAs, MeTajuindeckas). MexaHu3mbl 0Opa3oBaHMs KOBAJCHTHOM
XUMUYECKON CBsA3U (OOMEHHBIN M JIOHOPHO-aKIEeNTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DneKTpoOTpULATENbHOCTb. CTereHb OKUCIEHUs. VIOHBI: KATUOHBI U aHUOHBI.

BemecTBa MOJIEKYASPHOTO U HEMOJIEKYISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. TUMBl KPUCTAJUIMUECKUX pEHIETOK. 3aBUCUMOCTb CBOMCTBAa BELIECTB OT THUIA
KPUCTAJUIMYECKOMN PEIIETKH.

[Tonatue o qucnepcHsIX cucreMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBas 101
BEILIECTBA B PacTBOpE.

Knaccudukanuss Heopranmdeckux coeauHeHuil. HoMeHknaTypa  HeopraHMYeCKHUX
BellecTB. ['eHeTnyecKass CBsI3b HEOPraHWYECKHX BEIIECTB, IMPUHAMICKANUX K PA3THUYHBIM
KJIacCaM.

Xumunyeckass peakuus. Krnaccuduxanuss XMMHUYECKHX pEaKIMi B HEOPraHMYecKoW u
OPraHMYECKON XWMHH. 3aKOH COXpPaHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHMs W NPEBpaLICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3inuyHbIX (pakTopoB. OOpaTUMbIE pEaKLUU.
Xumnueckoe paBHoBecwe. DakTopbl, BIMSIOIIME HAa COCTOSIHUE XHMHYECKOTO PaBHOBECHSI.
[Tpunmun Jle [latense.

OnexrponuTtnueckas auccouuanus. CuibHble U cialOble 3meKTponuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaIbHAas, 1IEJIOYHAs.

OKHCIIUTENBEHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

OKCIEPUMEHTAIbHBIE METOJbl M3YyYEHHUs BEIIECTB M HMX IMPEBpPALICHUN: JEMOHCTpPALMS
tabmun «llepuoanueckas cucrema xumuueckux sneMmeHtoB J[. M. MenneneeBa», u3zydeHue
Mozenell KPUCTAJUIMUECKUX pemeEToK, HaOMI0AeHHEe M ONUCAaHUE JEMOHCTPALMOHHBIX H
1ab0paTOPHBIX OIBITOB (pa3jioKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUU KaTalu3aropa,
OIpe/IeJIEHUE CPelbl PACTBOPOB BEILIECTB C MOMOLIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLHUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTUUEeCKON paboThl «BnusHue pa3nuuHbiXx (aKTOpoB Ha
CKOPOCTb XUMHUUYECKON PEAKLIUM».

Pacuérnbie 3agaun.

Pacuérel o ypaBHEHUAM XUMUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHYECKUE PACUETHI,
Pacy€Thl ¢ UCIIOIB30BAHUEM IIOHATUS «MACCOBas 101 BELICCTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilomoxenune HemeramnoB B llepuoamyeckoin cucTeMe XUMHUYECKUX
anementoB JI. M. MenzaeneeBa n ocoOeHHOCTH cTpoeHHs artoMoB. Pdusnyeckue cBoiicTBa
HEMETaJIOB. AJIJIOTPOIUS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cephl, pocdopa u yriepoa).

XUMHUECKHE CBOMCTBAa BaXXHEHIIMX HEMETAJUIOB (TajloT€HOB, cepbl, a30Ta, ¢ocdopa,
yriepoaa U KPEMHHUS) U UX COEAUHEHUI (OKCUA0B, KHCIOPOJICOAEPKAMX KHCIOT, BOJOPOIHBIX
COCTMHCHMIA).

[IpuMeHeHrEe Ba)KHENIIUX HEMETAIOB U UX COCIUHEHUM.

Meramisl. Ilonoxenue meraios B [lepuoaudeckon cucreMe XUMUYECKUX IEMEHTOB /JI.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS DIEKTPOHHBIX 000JI0UeK aToMOB MeTayuioB. OOmiue



¢usnveckue cBoiictBa MeTayuioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUH pAJ HaNpsLKEHUH
METaJLJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEMIIMX METAUIOB (HATpUM, Kanui, KaJbLIMi, Mar#ui,
QITIOMUHUM, LIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

OOmrre cnocoObl mosrydeHus: MeTayuioB. [IpaMeHeHe MeTauioB B ObITY U TEXHHKE.

DKCHEpPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBPALICHUN: H3y4eHUE
KoJuleKuun «MeTauibl U CIUIaBbD», OOpPa3I0OB HEMETAJUIOB, PEIICHHE JKCIIEPUMEHTAIbHBIX
3ama4, HaOJNIOJICHUE W  ONKHCAHWE JCMOHCTPAIMOHHBIX H  JTAOOPATOPHBIX  OTBITOB
(B3amMOICCTBUE THUIAPOKCHIA ATIOMUHMS C PACTBOPAMH KHCJIOT W IIEJIOYed, KauyeCTBEHHBIC
peakiiy Ha KaTHOHBI METAJIIOB).

Pacuérnnie 3agaum.

Pacuérel maccel BemiecTBa WiIM 00bEMa Ta30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOUIMX B PEAKIMU BEIIECTB, pacy€Thl Macchl (00BEMA,
KOJIMYECTBA BEIECTBA) MTPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMus 4 ;KM3Hb

Ponps xumun B 00ecTiedeHHH YKOJIOTHIECKOM, SJHEPTETUUECKOM M MUIIEBON 0€30MacHOCTH,
pa3BUTHU MeAWIUHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHUS BEHIECTB M XUMHUYECKUX
peaKuum.

[IpencraBnenuss 00 OOMMX HAYYHBIX TMPUHIIMNAX [POMBIILICHHOTO TOJYYCHUS
Ba)KHEHIIINX BEIIECTB.

UenoBek B MHUpPE BEIIECTB M MATEPHAIOB: BAKHEHIIME CTPOUTEIBHBIE MAaTEpHAaJbI,
KOHCTPYKIIMOHHBIE MaTepHuajbl, KPacKH, CTEKJIO, KE€paMHKa, MaTepuaibl I SJICKTPOHUKH,
HaHOMaTepHaJbl, OpPraHUIECKUE U MUHEPATbHBIC YI0OPECHHS.

XuMHUS U 3[I0pPOBbE YEJIOBEKA: MpaBWJa HMCIOJb30BAHUS JICKAPCTBEHHBIX MPENapaToB,
npaBuiia 0€30TaCHOTO MCIIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HHU.

KonTposibHbIE padoThI:

1.BxoaHas KOHTpOJIbHAS paboTa

2.KonTtponsHas paboTta mo pasueny «TeopeTHdyeckue OCHOBBI XUMHUW» (10 uToram 1
TTOJTYT'OJTHSI )

3.KontponsHas paboTa o remam: «Metamis» u «HemeTassny

4.VtoroBast KOHTpOJIbHAsE paboTa Mo XUMHHM 3a Kypc xumun 11 kmacca. [Ipomexyrounas
aTTecTalus.

IIpakTnyeckue padoThbl:

[IpakTnueckas pabora Nel «BiusiHue pa3nmuyHbIX (PAKTOPOB HAa CKOPOCTh XHUMHUYECKOMN
peaKkum»

[IpakTudeckas pabota No2 «PemieHne skciepuMeHTANbHBIX 33724 M0 TeMe «MeTabh»

[IpakTuueckas pabota Ne3 «PemieHne skciepuMeHTaIbHBIX 3a7a4 1o TeMe «HemeTanmbn»y

MexnpeaAMeTHBIE CBSI3H.

Peanu3arus MeXNpeAMETHBIX CBA3EH MpU M3ydeHUH OO0IIel U HEOPraHUYeCKOH XUMUU B
11 xmacce ocyIecTBISeTCS Yepe3 UCIOJIb30BaHNUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHITHH,
TaK U MOHATUM, SBISIFOIINXCS CUCTEMHBIMH JIJISl OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO
LUKIIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSTHS: HAY4YHbIH (DakT, THIIOTE3a, 3aKOH, TEOpPHs,
aHaIu3, CHHTE3, KIacCu(UKaIus, MEPUOUYHOCTD, HaOJII0IEHHE, AKCIIEPUMEHT,
MO/ICTMPOBAHUE, U3MEPEHUE, SBJICHHE.



®dusnka: Marepusi, SHEPrus, macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HWOH, U3OTOI,
PaMOaKTUBHOCTh, MOJICKYJla, SHEPTeTUYCCKUI yYpOBEHB, BEIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEIIEeCTBA, GU3NICCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHm3M, JKOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadusi: MuHEpaIBI, TOPHBIC MTOPOJIBI, ITOJIC3HBIE UCKOTIAEMBIE, TOTUIHBO, PECYPCHI.

Texnonorus: XUMHYECKast MIPOMBIIIIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasos, CEITbCKOXO035HCTBEHHOE MIPOU3BO/ICTBO, MUIIEeBast
MIPOMBIIIJICHHOCTh, (apMarleBTUYECKass MPOMBIIIICHHOCTh, IPOU3BOJICTBO KOCMETHYECKUX
MpenapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaT€pUAIOB, AJIEKTPOHHAS] MPOMBIILIEHHOCTD,
HAaHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOIPAMMLI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4arOIIMMUCS
IIporpaMM cpenHero o0miero oopazoBaHus (JINYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IJIAHUPYEMBIX PpEe3YyJIbTaTOB OCBOEHHS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJibTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAIULIMI 0a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCSl PYKOBOJICTBOBAThCSI B CBOEH AEATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHYECKOTO
o0pazoBaHus;

HaJIMYME IMPaBOCO3HAHMS 3KOJOIMUYECKOH KYJIbTYphl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOMTH JKU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHHUS INpeaMeTa «XHMHsS» JOCTUraloTCd B EIUHCTBE
yu4eOHOM M  BOCHMTATEIBHOW JEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSAMH M HJeaJaMH POCCUICKOro
IPaXJaHCKOro oOlIecTBa, NPUHATHIMM B OOILIECTBE HOPMaMu U IpaBUJIaMU IIOBEJECHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTUSA M HPABCTBEHHOIO CTAHOBJIEHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT cOPMUPOBAHHOCTh
ONbITa IMO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOy4aroluxcs [0 pean3aluu
IIPUHATBIX B 00LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 005S3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

IPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPU CO3/IaHUM YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U NM03HABaTEIbHbIX 3371a4, BHITOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

COCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI JPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOIIEHHA K MCTOPUYECKOMY M HAyYHOMY HACIEAUI0 OTE€YECTBEHHOM
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO NMPHUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS] HAyKH €CTh pe3yJbTaT JIUTEIbHBIX HaOII0ACHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;



WHTEpeca ¥ IMO03HABATEIBHBIX MOTHBOB B TOJYYCHHHM U TMOCICAYIONIEM aHAIn3e
UH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOU XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIICHHBATh CHUTYAllMH, CBS3aHHBIE C XUMHUYCCKHUMH SIBJICHUSMH, H
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ATHX TOCTYIKOB;

4) popMupoBaHHS KYJIbTYPhI 3I0POBbS:

MMOHUMAaHMs 1IEHHOCTEH 3J0poBOTO M Oe30macHoro obpasza >KHW3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmJI 0€30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEJIHEBHOU
KU3HU U B TPYJIOBOH JIEATEITHHOCTH;

MOHMMAHKS [EHHOCTH TIPaBWJI HWHIAWBHAYAJIBHOTO M KOJUICKTHBHOTO 0€30TacHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHHUS TOCIICJICTBUH M HEMPHUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHUS AIKOTOJIS,
HapKOTHKOB, KypeHHs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHMKAaTHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIEI0BATEIbCKON JIeATENbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTrUX BUAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTH€ B pEUICHUM NPAKTHYECKUX 3a7ad COLHUaIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO0 MpodeccHil pa3lIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHHUS K TPYY, JIOASAM TPYyJa U pe3ylbTaTtaM TPYIOBOH IeATeIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIMBUAYAIbHOW TpaeKTOpPUH 0Opa3oBaHMUs,
Oyxayuieil mpodeccuu U peanu3aud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEH 00I111eCcTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTMYECKHU 11€J1IeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00aJILHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIONB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUS BOIIPOCOB
paIMoOHaIBLHOTO MPUPOIOIIOIB30BAHNUS;

AKTUBHOTO HETPHUATHS NEHCTBHUI, MPHUHOCSIIMX Bpel OKpYXKarolled MpUpPOJHOI cpene,
YMEHHs POTHO3UPOBATH HEOIArONPUSTHBIE AKOIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4YUs PAa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYIbTYphI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA WMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMO(pOoOHuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

chOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH W OOIIECTBEHHOW MTPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBbHOTO HAYYHOI'O MBIIJIEHUS, CO3/1aHNUHU LIEJIOCTHOTO MPEACTABIEHUS 00 OKPYKAIOIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTHM XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJICHHOCTH U BaXHOM pPOJIM B CO3/1aHUU HOBOW 0a3bl MaTepualbHOMN
KYJIBTYPHI, PEIICHUH TI00aTBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, THIIEBOH W HKOJOTHYECKON Oe30macHOCTH, B Pa3BUTHH MEIHUIIMHBL,
o0ecrie4yeHnn YCIOBHI yCHEIHOTO TPYJAa U SKOJIOTUYECKH KOM(OPTHOM JKU3HU KaKJOTO 4YieHa
o0l11ecTBa;

€CTECTBEHHO-HAYyYHONM TIpPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IIO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHUS JUIS
aHaJin3a M OOBACHEHUS SIBICHUM OKPYKAIOLIEro MHpa U MPOUCXOISAIIHNX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C 1IeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUSA JUTSl pelIeHus] TpooiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalIHsIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON eI TENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY O0pa30BaHHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM 10 XUMHH B COOTBETCTBHM C JKU3HECHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM TpyAa B pasauyHbBIX cdepax npodecCHoHATBHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4eOHOTO mpenMera «XWMHUS» Ha YpOBHE
cpenHero oOmiero oopa3oBaHus BKIIIOYAOT:

3HAYMMbIC i1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIMIUXCS MEKIU CIIUTUTMHAPHBIC
(MexTpeMeTHBIS) OOIeHayYHbIC TTOHATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienupuKy METOJIOB MO3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIEeCTBO,
SHEprusi, SBJCHHUE, MPOIECC, CUCTEMa, HAy4HbIH (aKT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOMI0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (Tmo3HaBaTeNbHbIC, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIMOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JatoluXcs;

CHOCOOHOCTh ~ OOYYAIOIIMXCA  KCIOJNB30BaTh  OCBOEHHBIE  MEXIUCUUIUTMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE MACUCTBUA B IMO3HABATEIbHOU U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OTPAXKAalOT OBIAJACHHE YHUBEPCANBHBIMH Y4EOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /1€HiCTBUAMM:

1) 6a30oBble JJOTHYeCKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh W aAKTYyaJdU3UpPOBAaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNsaTh LeNU JeATEeIbHOCTH, 3ajaBas HapameTpbl MU KPUTEPUM HX JTOCTHUKEHUS,
COOTHOCHUTDL PC3YJIbTAThI ACATCIBbHOCTU C TOCTABJICHHBIMU LCIIAMU,



WCIOJBb30BaTh NMPU OCBOCHHM 3HAHMNA NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH M YCTaHAaBIMBaTh MX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOILIUE MOHATUS AJIs1 OOBSACHEHHSI OT/ICNIbHBIX (DAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKAIIUHN BELIECTB U XUMHUYECKUX PEAKLUH;

yCTaHaBIIMBATh MPUYUHHO-CIIECJICTBEHHBIC CBS3U MEXIY U3y9aeMbIMHU SIBJICHUSMHU;

CTPOWTH JIOTUYECKHE pACCY)KICHHS (MHIYKTHBHBIC, ICIYKTHBHBIC, 110 aAHAJIOTUH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3AKJIFOYCHHUS;

MPUMEHSATH B IPOIecce MO3HAHMSA, UCIOJIb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, TIPe0OpPa30BBIBATH MOJICITLHBIE IPEICTABICHUS — XUMHYECKHIA 3HAK (CHMBOJT) 3JIEMEHTA,
XAMUYecKass (QopMylia, ypaBHEHHE XHUMHUYECKOW pEakIud — TP pElIeHUH Y4eOHBIX
MO3HABATENBHBIX M TPAKTUYECKUX 3a/a4, MPUMEHSITh Ha3BaHHbIE MOJEIBHHBIE MPEICTABICHUS
UTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaeMBIX BEIIECTB U XUMUYECKUX PEAKIIHIA.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKIINi;

dbopMynmHpoBaTh TEMW W 3aJaud  HCCICIOBAHUS, WCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIEHO CPOPMYTUPOBAHHBIE BOIPOCHI B KAYeCTBE MHCTPYMEHTA MO3HAHHS U OCHOBBI
st POPMUPOBAHHS THITOTE3HI 110 TIPOBEPKE MPABIIIFHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BIIAJIETh HAaBBIKAMH CAMOCTOSITEIIFHOTO IIJJAHUPOBAHUS W TIPOBENEHUS YYCHUYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOMATh 332 XOJOM ITPOIECCa, CAaMOCTOSITEIBHO
NPOTHO3UPOBATh €ro pe3ynbTar, (GopMyaupoBaTh OOOOMICHHS W BBIBOJBI OTHOCHUTEIHHO
TOCTOBEPHOCTH PE3yJIbTATOB MCCIEIOBAHMS, COCTABIATH OOOCHOBAHHBIN OTUYET O MPOJICIAHHOM
pabore;

MpUOOpETaTh OMBIT YYCHUYECKOW WCCIICIOBATEIBCKOM M TPOCKTHON NEATEILHOCTH,
HPOSIBIISITH CIIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METO/OB PEUICHUS
MPaKTHYECKHX 33J1a4, TPUMEHEHHUIO Pa3JINYHBIX METOJIOB MO3HAHMSL.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATbCS B PpA3IMYHBIX HCTOYHHMKAX HH(opManuu (HAy4HO-TIOMYJISIpHAS
JAUTEpaTypa XMMHUYECKOTO COJEpXKaHWs, CIpaBouyHble Mocolus, pecypcel MHTepHera),
aHAIM3UPOBATh HHQPOPMAIMIO pPA3JIMYHBIX BHUIAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OLIEHUBATh €€ TOCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTD;

(bopMyIHpOBaTh 3alpoChl M NPUMEHATH Pa3UYHbIE METOIBI IpU TIOMCKE M OTOOpe
uHpOpPMaIHMK, HEOOXO MO IS BBIIOJIHEHHST YUSOHBIX 331a4 ONPEICIEHHOTO TUIIA;

NpUOOPETaTh OMBIT MCIOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBHIOMPATh ONTUMANIbHYIO (POpPMY MpeacTaBieHUss HHPOPMALUHU (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOIHIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa INpU paboTe € XHUMUYECKOH
uHbopManuel: NPUMEHATh MeEXIpeaAMeTHble ((pU3MUecCKHe W MaTeMaTH4ecKue) 3HaKh M
CHUMBOJIBI, GOPMYJIbI, a00peBUaTYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISATHOCTH.

OBiaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSAMU:

3aaBaTh BOIPOCHI MO CYIIECTBY OOCYX/JIaeMOM TEMBbI B XOJI€ THAJIOTa U/UIH JUCKYCCHH,
BBICKa3bIBaTh HUJAEU, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTEILHO BBITOJTHEHUS
NPEUI0KEHHOHN 3a71auH;



BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW AEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU I[P  BBIIOJHEHUM XHUMHUYECKOIO
OKCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB HW3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTO TMpoekTa M (OPMYIHPOBATH BBIBOJBI MO pPE3yJabTaTaM IMPOBEAEHHBIX
MCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSIMHU.

OBiajeHNe YHMBEPCAJIbHBIMH PeryJIITUBHBIMU AeiCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBATh U OCYILECTBIATH CBOIO IMO3HABATENIbHYIO JIESATEIBHOCTD,
omnpenenss €€ Leau U 3aJadd, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTU KOPPEKTHPOBATH
IpeiaraéMblii aaroput™ ACUCTBUM NPU BHIIOJHEHUM Y4EOHBIX M MCCIEA0BATEJbCKUX 3ajady,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIICHUs C YYETOM IMOJy4YeHHUsS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYLIECTBIISATh CaMOKOHTPOJIb CBOEH JIEATEIIbHOCTM Ha OCHOBE CaMOaHalIn3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHuyeckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABACHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOIBI, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CUCTEMOM XUMHUYECKHX 3HAaHUW, KOTOpas BKIIOYAET: OCHOBOIIOJATAIoIINe
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBsA3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, pajuKal, H30MepHus, U30MEpbl, TOMOJIOTHUYECKUN pPsid, TOMOJIOTH,
YIIEBOJOPOIbI, KHCIOPOA M a30TCOJAEPIKAIINE COSAMHEHUS, MOHOMED, MOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHHUECKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUU; MHPOBO33PEHUECKHE 3HAHUS, JIeXkKAllde B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBIICHUH, (DAaKTOJIOTHUECKHUE CBEIEHUSI O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUITUX OPraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JeATEIbHOCTH YEJIOBEKA;

chOpMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
MX B3aMMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHS PY OITMCAHUU COCTABA, CTPOEHUSA U
MpeBpaICHUN OPraHUYEeCKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN HCIOIH30BATh XUMHYECKYI0 CHMBOJIMKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (OPMYT OPTaHUYECKUX BEIIECTB
U YpaBHEHUW XMMHMUYECKUX PEaKIUW, U3rOTaBIUBATh MOJEINA MOJIEKYJI OpPTraHUYECKUX BEIECTB
JUTSL WILTIOCTPALMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICKHOCTh U3YYEHHBIX OPTraHUYEeCKUX
BEIIECTB MO HX COCTaBy U CTPOCHHUIO K ONpeAenEéHHOMY KJIacCy/Tpynie COeIuHEHUI
(yrneBoAopoibl, KHCIOPOJ M  a30TCOACpXAIIUEe COCAMHEHHUS, BBICOKOMOJIECKYJSPHBIC



COCIMHEHUS), JaBaTh UM Ha3BaHusA O cucremarndeckor Homenkinatype (IUPAC), a taxke
IIPUBOJIUTh TPUBUAJIbHBIE HA3BaHUS OTAEIbHBIX OPraHMYECKHUX BEILIECTB (ITUIIEH, MPOIMIIEH,
alleTWICH, STHICHIJHMKOJb, TJIHLEPUH, (EeHOd, (GopManbaeru, ameTalbIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEUHOBAs KUCIIOTA, CTEAPHHOBAs KUCIIOTA, TIOK03a, (QPYKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

C(OPMHUPOBAHHOCTh YMEHHS MPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHUX
BemecTB A. M. ByrnepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIIECTB;

cOpMHUPOBAaHHOCTh YMEHHUH XapaKTepuU3OBaTb COCTaB, CTPOCHHE, (QUIUUYECKHE U
XMMHMUYECKHE CBOMCTBA TUITUYHBIX IPEACTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(meTaH, 9TaH, ASTWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunOyramaueHn-1,3, OeH301,
METaHOJI, 3TaHOJI, STUJIEHTJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbJeru], MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl0fIo3a, aMHHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBATH
FeHETUYECKYIO CBSI3b MEXKJIYy HUMHU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMUYECKHX PEaKIUi C
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CHIPbS
(HedTh, MPUPOAHBIA Ta3, yrojb), CIOCOOBI MX TEepPepabOTKH W MPAKTHUECKOE MPUMEHEHHE
MPOJAYKTOB MepepabOTKH;

C(OPMHUPOBAHHOCTh YMEHHM IPOBOAMUTH BBIYUCICHHUS IO XUMHUYECKHUM YpPaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WM MPOAYKTa PEAKLUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHHI BIIAJIETh CUCTEMOM 3HAHHI 00 OCHOBHBIX METOJIaX HAYYHOTO
[IO3HAHUSA, MCIOJIb3YEMBIX B XHMUHU IpU M3Y4YEHUH BEILECTB M XUMHUYECKHX SIBJIECHUI
(HabnroeHue, W3MEpeHHe, OHKCIEPUMEHT, MOJEIUPOBaHME), HCIOJb30BATh CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUIs IPUHATHUS PEIIEHU B KOHKPETHBIX dKU3HEHHbBIX CUTYALUAX, CBA3aHHBIX
C BEILLIECTBAMU U UX IPUMEHEHHUEM;

Cc(OPMHUPOBAHHOCTh YMEHUH cOONIONaTh IPaBUia MOJIB30BAHUS XMUMUYECKON MOCYION U
1a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MpaBuiia OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCHEPUMEHT
(mpeBpaleHnss OpPraHUYEeCKUX BEIEeCTB IPU HarpeBaHUU, MOJTy4YE€HUE 3TUIIEHA U M3yYEHUE ero
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BELIECTB, JAEHATypalus OelKOB IpHU
HarpeBaHMH, IIBETHbIC PEAKIIMU OEJIKOB) B COOTBETCTBUHU C MPABUIIAMHU TEXHMKH O€30MaCHOCTH
pU OOpallleHuH C BEIIeCTBAaMH U J1a00paTOpHBIM 000pYIOBaHHEM, MPEJICTABIATh PE3YJIbTaThl
XMMUYECKOTO SKCHEpUMEHTa B (hopMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIMX peaKLUi u
(GbopMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJIbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3MPOBAaTh XMMUYECKYI0 HH(MOpPMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopManuu, HTEpHET U APYTruXx);

c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATh MpaBHA HKOJOTHYECKU LEIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYJIOBOH [EATENBbHOCTH B LENAX COXPAHEHHUS CBOEro 370pOBbs M
OKpY’KaIoIllel MPUPOIHOMN Cpenbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
OTNpeNeNEHHBIX OPraHMYeCKUX BEIIECTB, NMOHMMas cMbicn nokaszarens [IJIK, mosicHaTe Ha
IIpUMEpax CIOCOObl YMEHBIIEHUS M MPEIOTBPAIICHUS UX BPEIHOI'O BO3JEHCTBUS HAa OpPraHU3M
YeJI0BEKA;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MO3HAHMUS BEIIECTB M XUMUYECKUX SBIICHHIA;

IUISL CHENbIX M CAa0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIIOJIb30BAaTh pPENbe(HO-
TOUYEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyi.

11 KJIIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUs Kypca «OOmass W HeOpraHuveckass XuMUsH)
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNH: O XUMHUYECKOW COCTaBIIAIOMICH €CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JUYHOCTH, €€ (PYHKIMOHAIHLHOM T'PAaMOTHOCTH, HEOOXOIUMOU st
peleHus: TMPaKTUYECKUX 3a]ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHCTEMOM XWMHWYECKHX 3HAHHWH, KOTOpas BKIIOYAET: OCHOBOMOJATAOIINE
MOHATHSA (XMMHUYECKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- 3IeKTpOHHBIE OpPOMTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AIIEKTPOOTPHUIIATEILHOCTh, CTEIEHBb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTaJUTMYeCKasi  peméTka, THIBI XAMHYECKHX  PEaKIUid, pacTBOpP,  AJIEKTPOJIHUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAsE TUCCOLMALNS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM  peakluMH, XHMHYECKO€ paBHOBECHE); TEOPHUM W  3aKOHBl  (Teopus
AIEKTPOJIUTUYECKON AuccolManuu, nepuoandeckuii 3akoH J[. M. MeHnneneeBa, 3akoH
COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBpALICHHUS HEPIHH MPU XUMHYECKHX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHMHHU, MHUPOBO33PEHUECKHE 3HAHUA,
JeXalMe B OCHOBE IMOHUMAaHMS MNPUYMHHOCTH U CHCTEMHOCTH XUMUYECKUX SIBICHUI,
(akTosoruueckue CBEICHUS O CBOWCTBAX, COCTaBe, MOJYyYEHHH M 0€30MacCHOM HCIIOJIb30BAHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY U MPAKTUUECKON NESATEILHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIC MPU3HAKU MOHSITHUI, YCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHATHS MPHU OMNUCAHUU HEOPraHMYECKUX
BEIIECTB U UX MPEBPAILICHUN;

chOpMUPOBAHHOCTh YMEHUU HCIOJIb30BATh XUMHUYECKYI0 CHMBOJUKY JJIS COCTaBICHHS
dbopMyn BelIeCTB M ypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IJUPAC) u TpuBHalbHBIC Ha3BaHUS OTICIbHBIX HEOPraHWYECKHX BEHICCTB (YrapHbId Tas,
YIJICKUCHBIN Ta3, aMMUak, TaméHas W3BECTh, HeraméHash M3BECTh, MHUTHEBAas COJAA, MUPUT U
ApyrHe);

chOpMUPOBAHHOCTH YMEHH ONPEAETATh BAICHTHOCTh M CTENIEHb OKUCIICHUS XUMHUECKUX
AIIEMEHTOB B COCIMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIGHTHAs, HOHHAS,
MeTaindyeckasi, BOJOPOHAS) B COCAUHEHHUSIX, TUIN KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BellleCTBA (ATOMHAs, MOJEKYJspHAas, MOHHAs, METaJUIMuecKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAIICKHOCTh HEOPTAaHUYECKUX BEIIECTB
M0 UX COCTaBY K ONpeAeNEHHOMY KIacCy/TpyIIe CoeTuHEeHUH (MPOCThIe BEIIecTBa — METAIUIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBIE THAPOKCHUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHM pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenzieneeBa W JEeMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKLIUH;



C(OPMHPOBAHHOCTh YMEHUH  XapaKTepU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cuctemMbl XuMU4YECKUX 1eMeHToB 1. 1.
MenzeneeBa, HCHOJB3YS MOHITUS «S-, P-, O-3JCKTPOHHBIE OPOHMTAINY, «IHEPreTUYCCKHUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XHMHYECKHX ODJIEMEHTOB M HX
COEMHEHUH MO nepuojaM M rpynnam llepuoanyeckoil cuctemMbpl XuMHYECKUX 3aeMeHToB 1. U.
MenneneeBa;

C(OPMHUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh (OMHCHIBAThH) OONIME XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEILIECTB pa3JIMYHbIX KJIACCOB, IOJATBEPXKJIaTh CYLIECTBOBAHHE
FEHETUYECKON CBA3M MEXJy HEOPraHMYECKHMHU BEIIECTBaMU C IIOMOILIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUMPOBATH XUMHUUYECKHE PEAKIUHU IO Pa3IUYHBIM
MpU3HakaM (YMCIy ¥ COCTaBy pearupyrollnX BELIECTB, TEIIOBOMY 3(QeKkTy peakuuu,
M3MEHEHHUIO CTENEHEe OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKlny, y4aCTHIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPABHEHMS PEaKIUil pa3aIuyHbIX TUIIOB, MOJHBIE
U COKpalll€HHbIE YpaBHEHHUs peakUuil MOHHOIO OOMEHa, YYUThIBasl YCIOBHS, MPU KOTOPBIX 3TH
peaxkuuu UAYT 10 KOHIIa;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIUH, IMOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pACHO3HaBaTh OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

C(OPMHPOBAHHOCTb YMEHHMH PACKPBIBATH CYIIHOCTHh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKumii MOCPEICTBOM COCTABJICHH JIEKTPOHHOTO OaaHca 3TUX PEaKLUi;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PEeakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTEp CMEIIEHUS XMMHYECKOTO PaBHOBECHS B 3aBHUCHUMOCTH OT
BHeIHero Bo3zaeicTBus (npuniun Jle [latense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOT'O MOJY4YE€HUsI CEPHOM KHUCIOThI, aMMMaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJcTaBIeHU 00 OOMIMX HAYYHBIX NPHUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTE YMEHMH MPOBOAUTH BBIYMCIEHUS C HCIOJb30BAHUEM IOHATHS
«MaccoBas JI0Jsl BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOLIEHWH TIa30B IPU XUMHUYECKHUX
peakuuax, Macchl BellecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce
Wik 00bEMY OJIHOTO M3 YYACTBYIOILMX B PEaKIMM BELIECTB, TEIUIOBOrO 3(deKra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IIPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH cOONIONATh IMpaBUia MOJIb30BAHUS XMUMUYECKON MOCYI0N U
na0opaTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHiia OOPAILEHHS C BELIECTBAMU B COOTBETCTBUM C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO TJa00PAaTOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue TNeEpOKCHJAa BOJOpPOJa B MNPHUCYTCTBUM KaTalnW3aropa, ONpEeAETCHHUE Cpeiabl
pPacTBOPOB BEIIECTB C MOMOUIbI0 YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3IMYHBIX (PAaKTOPOB
Ha CKOPOCTh XMMMYECKOW pPEaKLUH, peakIMd HOHHOIO OOMEHa, KaueCTBEHHbIC PEaKIMU Ha
cynbdar-, kapboHAT- U XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHMS, PEIIeHUE SKCIePUMEHTATbHbIX
3amau no temMaM «Metamnel» u «Hemeramnbl») B COOTBETCTBHMM € TNPaBWJIAMU TEXHHUKH
0€301MacHOCTH NpH 0OpaIlleHNH ¢ BELIECTBAMU U JJAOOPAaTOPHBIM 000PYA0BaHUEM, MTPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIEPHUMEHTa B (hopMe 3aluCH YpaBHEHUIl COOTBETCTBYIOLIMX
peakuuii u GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJbTaTOB;



c(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3MPOBATH XUMUYECKYIO0 HH(MOpPMAIHIO,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICcTBa MAaccOBOM KOMMyHMKaluu, VHTepHEeT u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COOJIONATh MpaBHIA HKOJOTHYECKH LEIECO00pa3HOTO
MOBEACHHUA B OBITY M TPYNOBOH JAEATENbHOCTH B ILEJIAX COXPAHEHUS CBOETrO 3J0pOBbS U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokasarens [IJIK, moscHATe Ha nmpuMepax crocoOsbl
YMEHBILIEHUS U IPEJOTBPALLICHUS UX BPEIHOTO BO3/IECHUCTBUS Ha OPraHU3M YEJI0BEKa,

JUIs OOYyYalOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE MPHUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHUIA;

JUISL  CIENBIX H  CIA0OBUIAMIMX OOY4YaIOIIMXCA: YMEHHE HCIOJb30BaTh peibe(HO-
TOYEUHYIO cuctemMy o6o3HaueHuit JI. bpaiins ans 3anucu xuMuyeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHHMS OPraHUYECKUX COCAMHEHUN A. 3 0 POl
M. bytiepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIEBOIOPOABI — aTKAHBI 2 0 POIII
HenpenenbHble yrieBoa0pO/IbI: alKEHBI,
2.2 pel a HOPOA 6 1 Nudoypok
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YTIeBOI0POIbI 2 0 PO
[IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U
24 PHpO 4 AOPOR 3 0 Nudoypox
HX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cruptsl. DeHon 3 0 MynbTHypOK
Anbnerunsl. KapOoHOBBIE KUCIOTHI.
3.2 ACTIARE: D 7 1 POIII
CrnoxHble 3¢upbl
3.3 VYrneBoabl 3 0 Nudoypox
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 Nudoypox

Wroro mo pazueny 3

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

51 [Tnactmaccel. Kayaykn. Bonokaa 2 0 0 POIII

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 3 2




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoasubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszgea 1. Teopernueckne 0CHOBbI XUMHUH
BBOAHBIN HHCTPYKTAX 10 TEXHUKE
0€30TMacHOCTH.
[Ipenmer xumuu. Poss XuMuu B )KU3HU
YyeJoBeKa. XMMHs B CHCTEME HayK. Tena u
BemecTBa. Ou3udeckne cBOKWCTBA
11 3 0 PO
BEIECTB. ArperaTHOE COCTOSIHUE BEIIECTB.
[TonsiTHe 0 MeTOAaxX MO3HAHUS B XUMUMU.
Yucrtele BemtecTBa U cMmecu. CriocoOnl
pa3aeiieHus: CMecen.
Crpoenue Bemectsa. MHOTOOOpa3ue
12 P P 4 0 Nudoypok
BEIECTB
1.3 XUMHUYECKUE peaKiuu 6 1 POII
Utoro no pazneny 13
Paznen 2. Heoprannyeckasi XuMusi
2.1 Mertabl POl
2.2 Hemerannsl 1 HNudoypox
CBs13b HEOPraHUYECKUX U OPTaHUUYECKHUX
2.3 P P 2 0 HNudoypox
BEILIECTB
Hroro no paszneny 17




Pa3gen 3. Xumus u ;Ku3HbL

3.1 XUMUSA ¥ KA3HD 4 POII
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KonunyecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTHyeckue
U3y4YeHus o0pa3oBare/bHbIE

n/n Bcero
padoTsbI padoThI
pecypchl

[Ipeamer opraHn4eckoi XUMHH, €€
BO3HHKHOBEHHE, Pa3BUTHE U 3HAYCHUE.
BBoaHBII HHCTPYKTAK N0 TEXHUKE 1 0 0 POIII

02.09.2023
0€30IACHOCTH.

Teopus cTpoeHHst OpraHU4eCcKUX
coenqunennit A. M. byrieposa, eé
OCHOBHbIE 10J10kKeHUs. CTPYKTYpHBbIe
(opmysIbI OPraHuYecKUX BelecTB. 1 0 0 POIII
I'omousorusi, uzomepusi. XuMuyecKas 09.09.2023
CBSI3b B OPAHMYECKHUX COeJUHEHHUSIX —
OpAMHAPHBbIEbI M KPATHbIE CBA3H.
CTapToBbIii KOHTPOJIb 3HAHUI

[Ipencrapienue o KiaccuuKaym
opranuveckux Beniects. HomeHkmarypa
OpPraHMYECKUX COCAMCHUM
(cuctemaruyeckas) U TPUBHAIIbHBIE
Ha3BaHUs BaXXHEHIINX MPEACTaBUTENEH 1 1 0 16.09.2023 POII
KJIACCOB OPraHUYeCKUX BEIIECTB.

J.OKcriepuMeHTalbHbIE METO/IbI U3yYECHHUS
BEIIECTB M UX MPEBPAICHU:
03HAKOMJICHHE C 00pa3IiaMu OpraHu4IecKux




BELLECTB U MaTepHajaMy Ha UX OCHOBE,
MO/IEIUPOBAHUE MOJIEKYJ OPTaHUYECKUX
BEIIIECTB, HAOJIIOZICHUE U OIICAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB T10
MPEBPAIEHUIO OPraHMYECKIX BEIECTB
IIpY HarpeBaHuH (IUIaBJIEHUE,
00yriMBaHUe U TOPEHUE).

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

23.09.2023

Nudoypox

MertaH u 3TaH — OpocTeuIre
MPEACTABUTENH AIKAHOB, (GU3HYECKHUE 1
XUMUYECKHE CBOMCTBA (peaKIuu
3aMelleHusl U TOPEHNs), HAXOXKICHHE B
MPUPO/JIE, NOJIYYEHHUE U IPUMEHECHHE

30.09.2023

HNudoypox

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PS/I.

07.10.2023

POIII

DTWIEH U MPONUJIEH — MPOCTEUIINE
MIPEICTaBUTENN aJIKEHOB: (PU3UYECKUE U
XMMHYECKHE CBOMCTBA (peaKuu
reIpUpoBaHus, TaJOreHUPOBAHUS,
TUAPOTALIUHU, OKHCICHUS U
MOJIMMEPHU3ALUH ), TOJIyYeHUE U
MIPEMUHEHHE

14.10.2023

MynbTHypOK

IIpakTnuyeckas padora Ne 1.
«IlomyyeHnue 3TH/ICHA U H3YYeHHE €TI0
coiicrB». MHCcTpyKTak no Th

21.10.2023

POIII

Anxanuensl. byranuen-1,3 u
MetunOyTaauen-1,3: crpoenue,
BaKHEHIINE XUMHYECKHE CBOMCTBA

28.10.2023

HNudoypox




(peakuu nonumepusanun). [lomyuenue
CHUHTETUYECKOTO KaydyyKa U PE3UHBI

10

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,
FOMOJIOTMUYECKUH psil. ALIeTHIIEH —
MPOCTEUILINI NPEACTABUTEIb ATIKUHOB!
COCTaB, CTPOEHHE, (pu3nUecKue u
XMMHMYECKHE CBOMCTBA (peaKuu
reIpupoBaHus, TaJOreHUPOBAHUS,
TUAPOTALUHU, TOPEHUS ), TOTy4EeHUE U
MIPUMEHEHHE

11.11.2023

POIII

11

Brrunciienus no ypaBHEHHIO XUMHYECKOU
peakuu (Maccel, 00beMa, KOJTUIECTBA
HCXOHOTO BEUIECTBA WU IPOAYKTa
peaxiuu o U3BECTHBIM Macce, 00beMY,
KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEILIECTB
WJTU TIPOJTYKTOB PEAKITUH ).

18.11.2023

POIII

12

Apensbl: 6eH301 1 ToryoJ. beHsoun: cocras,
CTpoeHue, (pu3nvecKkre u XuMUYECKUe
CBOMCTBa (peaKkiuy rajJoreHUpoBaHUs U
HUTPOBAHUSA), MOJTYYCHUE U IPUMEHEHUE.
Tomyoun: coctaB, cTpoeHue, GpuzndecKue u
XMUMHYECKHE CBOMCTBA (peaKuu
TaJIOT€HUPOBHUS U HUTPOBAHUS),
MOJy4YeHUE U IpuMeHeHrue. TOKCHYHOCTh
apeHOB.

25.11.2023

Nudoypox

13

I'eneTnueckas cBsI3b yriaeBOJOPOIOB,
MIPUHAISIKANTUX K Pa3TUYHBIM Ki1accaM

02.12.2023

HNudoypox

14

[IpupoaHble ICTOYHUKH YTIEBOAOPOIOB:
MPUPOJIHBIN ra3 U MOMyTHbIE HePTSIHbIE

09.12.2023

POIII




ras3pl, He(pTh ¥ MIPOIYKTHI €€ mepepaboTKu:

[IEPETOHKA, KPEKUHT (TEpMUYECKU,
KaTaJIUTHYECKUi ), mupoJin3. [IpoayKThl
nepepaboTku HeTH, UX TPUMEHEHNUE B
IIPOMBIIIJIEHHOCTH U B ObITYy. KameHHbIi
YToJb U MPOJYKTHI ero nepepadotku. J.
O3nHakomJyeHHE ¢ 00pa3iaMu IIacTMac,
Kay4yKOB U pe3uHbl, Koyuiekun «Hedte»
U «YT0Jb», MOJIETUPOBAHUE MOJIEKYJI
YTJI€BOJAOPOJIOB U TaJIOT€HITPOU3BOTHBIX.

15

KonTposbHasi padora mo pasaeiy
«¥Yraesogopoabn» (mo uroram 1
MOJIyT 01 s1)

16.12.2023

POl

16

[TpoaykTel mepepabOTKu HEPTH, X

MIPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

KaMeHHbIi1 yroyibs ¥ IpOayKThl €ro
nepepadotku. . O3HakomiieHne ¢
oOpa3lamu 1miacTMac, KayauykoB U PEe3UHBI,
koJuiekuuu «HedTb» u «Yromnby,

MOICIUPOBAHUC MOJICKYII YITIECBOAOPOAOB U

TaJIOTCHITPOU3BOIHBIX.

23.12.2023

MynbTHYpOK

17

[IpenenbHble OJTHOATOMHBIEC CIIUPTHI:
METaHOJI Y 3TaHoJI. BogopoaHbie CBsI3U
MEXy MOJIeKyJIaMH cniupToB. CTpoeHue,
¢busznuecKkrue U XuMUYEeCKHe CBOWCTBA
(peakuuu ¢ aKTUBHBIMH METaJJIaMH,
raJIor€HOBOIOPOJAMH, TOPEHHE),
NpUMEHEHHUE. [[elicTBUE dTaHOJa U
METaHOJIa HAa OPraHu3M YeJI0BEeKa.

30.12.2023

POIII




18

MHOroaTOMHBIE CIUPTHI: ITUIIECHIIIUKOJIb U
TJIMIEPUH: CTpOeHHE, GPU3NIECKUE U
XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBIE
CO LIEJIOYHBIMHU METAJUIaMU, Ka4YeCTBEHHAsI
peakuusi Ha MHOTOATOMHbBIE CIIUPTHI).
JleficTBHE Ha OPraHU3M 4eJIOBEKa.
[IpuMeHeHnue rinepyuHa u
stuneHrnukois. Jl. I'openne crnupros,
KayeCTBEHHbBIE PEAKI[UH OJTHOATOMHbBIX
CHUPTOB (OKHUCIEHUE 3TAHOJIA OKCHIOM
Menu (2), MHOTOAaTOMHBIX CITUPTOB
(B3auMoelicTBHE TIIUILIEPUHA C
THIPOKCUIOM MeH (2)

13.01.2024

Nudoypox

19

@DeHOII: CTPOCHUE MOJICKYITBI, (PU3UYECKHE
Y XUMHUYECKUE CBOMCTBA, IPUMEHECHHUE.
ToxcuunocTu ¢eHoa

20.01.2024

POIII

20

AJbIeTUIBI ¥ KETOHBI: ()OPMAITBICTH]T U
areTanbJeru. AIETOH: CTPOCHHE,
(bu3nvecKkne 1 XUMHYECKUE CBOCTBA
(peakiyu OKUCIICHUS U BOCCTAHOBJICHHS,
Ka4eCTBEHHBIC PEAKIUH ), TIOJTYUYCHHUE U
npumenenue. . OkucneHue anpaeruaa
aMMHaYHBIM PACTBOPOM OKCHJa cepedpa
(1) u ruapoxcuaom meau (2)

27.01.2024

POIII

21

OAHOOCHOBHEBIE TMpe/ieNIbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAS U YKCYCHAsI:
CTpoeHue, pu3nveckne u XuMUYECKUE
CBO¥CTBa (CBOICTBA, 00IIME TS KiTacca
KHCTIOT, PeaKIus dTepupuKaIim),

03.02.2024

WNudoypox




MOJIYYCHHEC U IPUMCHCHUC.

22

IIpakTnueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCJIOThD»
HNucrpykrax no Th

10.02.2024

POIII

23

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBHUTECIIN BBICIIUX Kap6OHOBI)IX
KHUCJIIOT

17.02.2024

POIII

24

ana KaK COJIN BBICIITHUX Kap6OHOBI)IX
KHCJIOT, NX MOIOIIEE JCHCTBIE

24.02.2024

POIII

25

CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HIPOTN3 CIIOKHBIX

3¢upos

02.03.2024

MyneTrypOoK

26

Xupsbr: rugponn3, npuMeHeHune,
OuoJIoTHYecKasi poJib )KUPOB

09.03.2024

POIII

27

VYrieBoapl: cocTaB, KiIacCupUKaIus.
Baxwueline npencTaBuTeNu: ri0K03a,
¢dbpykTo3a, caxapo3a. [ mroko3a —
MPOCTEHIINI MOHOCAXapHU: 0COOEHHOCTH
CTPOCHHE MOJIEKYJIbI, GPU3HMYECKUE U
XUMHUYECKHIE CBOMCTBA (B3aUMOJICHCTBHE C
TUAPOKCHIOM MeH (2), OKHCIICHHE
aMMHAYHBIM PaCTBOPOM OKCHa cepedpa
(1), BoccTaHOBIICHHUE, OpOKEHHUE
TJIFOKO3bI), HAXOKJIECHUE B IPUPOJIE,
MpUMEHEHHEe, OMOIOTHYECKast POIIb.
®dorocunTres. OpyKkTO3a KaK U30Mep
TJIIOKO3BI

16.03.2024

POIII

28

KanM&J'I " OCJIJIKOJIO3a KaK MPUPOJHBIC
MIOJIMMCECPBHI. CTpOeHI/IC KpaxmMmalia 1

23.03.2024

POIII




LEJUTI0103bl. PU3NYECKHE U XUMUUECKHE
CBOMCTBa Kpaxmaiia (TUIpOu3,
KayecTBEHHasl peakuus ¢ nojgom). /L.
B3anmopeiicTBue kpaxmana ¢ HOJ0M.
Brluncnenue no ypaBHEHUIO XUMUYECKON
peakuuu (Macchbl, 00beMa, KOJIMYeCcTBa
HCXOJIHOTO BELIECTBA WJIM IPOAYKTa
peakIiu 1o U3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEILIECTB
WM MIPOJTYKTOB PEAKIUN)

29

KonTposbHast padora mo pasaeiy
«Kucjopoacoaep:kamue opraHuyecKue
coeUHEeHHUsD)

06.04.2024

HNudoypox

30

A30TCOIepKaIe OPraHNnICCKIE
coenVHEHNA. AMUHBI: METHIAMUH U
aHWINH

13.04.2024

MynbTHYpOK

31

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpraHUYECKUe COeIMHEHUS, PU3NYEeCKHe U
XMMHYECKHE CBONCTBA aMHUHOKUCIIOT (Ha
puMepe TIUIUHA), UX OMOJIOTHYECKOe
3HaueHue. [lentup

20.04.2024

POIII

32

benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCTMHEHHUS.
[TepBuuHas, BTopuyHas U TPETUYHAS
CTpYKTypa OenKkoB. XMMHUYECKUE CBOICTBA
O€JKOB: TUAPOIN3, IeHATYpalLUs,
KadyecTBEHHbIE peakiuu Ha 6enku. [l
Jlenatypanusi 6€JIKOB IPU HarpEBaHUH,
LIBETHBIE pEaKIMH OEJTKOB.

27.04.2024

POIII




33

OCHOBHBIE TIOHATHUS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM!
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPU3aLIUU, CPEIHSS
MOJIEKYJIsSIpHas Macca.

04.05.2024

POIII

34

OcHOBHBIE METO/JblI CUHTC3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
noJMmMepu3anuAa U NOJIMKOHACHCAHA.
[InmacTtmaccel, kaydykd, BoJokHa. /1.
O3HakoMJieHHEe ¢ 00pa3laMu IPUPOTHBIX U
HNCKYCCTBCHHBIX BOJIOKOH, IJTaCTMAaccC,
KayuykoB. MIToroBast KOoHTpoJibHas paboTa
3a kypc xumuu 10 kiacca.
[IpomexxkyTouHas arrecTanus

11.05.2024

HNudoypox

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

XuMHU4ecKui ayieMeHT. AToM. Spo aroma,
M30TOMbI. DJIEKTPOHHAS 000JI0YKa.
DHepreTUYecKue ypoBHHU, TOAYPOBHHU.
ATOMHBIE OpOHTANH, S -, P -, d —3JIEMEHTHI.
Oco06eHHOCTH pacIpeesieHUs SJIEKTPOHOB
0 OpOUTAIISIM B aTOMaxX JIEMEHTOB TIEPBBIX
YETBIPEX MEPUOJIOB. IICKTPOHHAS
KOH(UTYparus aToMoB. BBOTHBII
UHCTpYKTaX 1o Th

02.09.2023

Nudoypox

[Tepuonnueckuii 3akoH u [lepuoandeckas
cHCTeMa XMMHUYECKHUX 3jieMeHToB /I, 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM
tTeopueit ctpoenus atomoB. JI. Tabmuma
«ITeprnoanyeckasi cucteMa XUMUYECKUX
anemeHToB /. 1. MenneneeBa». Bxognast
KOHTPOJIbHAasi padora.

09.09.2023

POIII

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHUX 3JIEMEHTOB U UX COCIMHEHUMN
10 Tpynnam U nepuojiaM. 3HaueHHe
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
XuMu4deckux anneMeHnToB /.M. MeHaeneeBa B
pa3BUTUU HAyKU

16.09.2023

HNudoypox

CTpOCHI/Ie BellleCcTBa. XUMHUYECKas CBs3b, ec

POIII




BHUBI, MCXaHU3MBbI 06pa30BaHI/ISI

KOBAJICHTHOH CBS3U (OOMEHHBIN M JOHAPHO —

ak1enTopHseIil). Bomopoanas cBs3b

23.09.2023

BasieHTHOCTB. DIIEKTPOOTPULIATETLHOCTD.
Crenenb okuciieHUs. MIOHBI: KATHOHBI U
aHHUOHBI. BemiecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH
MIOCTOSHCTBA COCTaBa BellecTBa. THIIBI
KPUCTAJUTMYECKUX PEIICTOK. 3aBUCUMOCTh
CBOWCTB BEILIECTB T THUIA KPUCTAIUTMYECKOU
pewmerku. . Moaenu KpucTamindecKnx
peleToK

30.09.2023

MyneTrypOoK

[ToHsATHE O AUCIIEPCHBIX CHCTEMAX.
HcTuHHBIC U KOJIJIOUTHBIC PACTBOPHI.
MaccoBasi 10l BEIIECTBa B pacTBOPE

07.10.2023

MynbTHypOK

Knaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX COCAMHEHUN.
I'enetnyeckas cBsI3b HEOPraHMYECKUX
BEIECTB, PA3IUYHBIX KJIACCOB

14.10.2023

MynbTHYpOK

Xumndeckas peakiuys. Kimaccudukamms
XUMHUYECKUX PEAKIUii B HEOPTaHUYECKOU U
OPraHUYECKON XMMHUH. 3aKOH COXPaHCHHS
MacChl BEIIECTB; 3aKOH COXPaHEHUS 1
MIPEeBPAIEHUS DHEPTUH TTPH XUMHUYECKUX
peakuusx. . PaznoxxeHue nepokcuia
BOJIOpOJa B IPUCYTCTBUU KaTaJInu3aTopa

21.10.2023

POIII

CKOpOCTh peakiuy, ee 3aBUCUMOCTb OT
pa3nuuHbIX (pakTopoB. OOpaTtumsbie
peakuuu. XMMHUYECKOe paBHOBECHE.

28.10.2023

POIII




@DaKTOpBI, BIUAIOIIAE HA COCTOSTHUE
XUMu4eckoro pasHosecus. [Ipunnun Jle
[aTenbe.

10

IIpakTnueckas padora Ne 1. «Biansinue
Pa3JIM4YHBIX ()AKTOPOB HA CKOPOCTH
XMMHYecKoii peakunuw». MHCTpyKTa)K 1o
Th

11.11.2023

MynbeTHypOoK

11

DNEeKTpOIUTHYECKAsT JUCCOLIUAIUS.
CunbHble U cinalble anekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas,
HEWTpanbHasi, menovHas. [lonsatue o
BOJIOpPOJHOM MoKka3atene (PH) pactBopa.
Peakiiun nonHoro oomeHna. ['maposms
OpraHUYECKUX U HEOPTaHUYECKHUX BEIIECTB.
. Onpenenenuie cpeabl paCTBOPOB BEIIECTB
C TIOMOIIIBIO YHUBEPCAIHLHOTO UHIMKATOPA,
peaKuu HOHHOTO OOMeHa.

18.11.2023

Nudoypox

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIIHLHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB coJieil. PacueTsl 1o
YPaBHEHUSM XUMHUYECKUX PEaKlui, B TOM
YHClie TEPMOXUMUYECKUE PACUEThI, PACUEThI
C MCMOJIb30BAaHUEM MOHSATHUS «MACCOBAs JI0JIS
BEILIECTBA

25.11.2023

POIII

13

KonTpoabsHas padora no pasaey
«Teoperndyeckue 0CHOBBI XUMHI» (110
uroram 1 mosyromus)

02.12.2023

POIII

14

MeTa.HJ'ILI, HX IIOJIOXKCHHUEC B HCpI/IOI[I/I‘{CCKOI\/'I
CUCTEMEC XUMHUYCCKUX JJICMCHTOB I[ n.

09.12.2023

HNudoypox




MeneneeBa 1 0COOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK ATOMOB METAJIIOB.
OO0mue ¢puznyeckre CBOMCTBa METANIOB

15

CrinaBel METAUIOB. DNEKTPOXUMUYECKUI
PSAI HAIPSKEHUN METalIOB

16.12.2023

POIII

16

XuMHYECKHEe CBOMCTBA BaKHEHIITUX
METaJUIOB (HAaTpUH, Kaqui, Kaabllui, MarHui,
ATIOMUHUM, IIMHK, XPOM, JKEJIe30, MeJIb) M UX
coenuHeHui. OOmIMe crocoOb! MOJTy4YeHHUs
MeTaiioB. [IpuMeHeHe MeTauioB B OBITY U
texauke. . Konnekmun «MeTtamns 1
cmiaBel». JI. O. BzaumMoaeiicTBue
TUJIPOKCHIA ATTFOMUHHMS C PACTBOPaMHU
KHUCJIOT M IeJI0YEH, KAUeCTBEHHBIE PEaKIINHU
Ha KaTUOHBI METAJIJIOB

23.12.2023

POl

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEeqUHEHNN

30.12.2023

POIII

18

XuMHyecKkre CBOMCTBA IIMHKA, JKeJie3a U BX
COEeqUHEHNN

13.01.2024

MynbTHYpOK

19

IIpakTuyeckasi padora Ne 2. "Pemenue
JIKCIEPUMEHTAIBLHBIX 32/124 110 TeMe
«Metamab»'. Uacrpykrax no Th

20.01.2024

MynbTHypOK

20

Hemertannsl, X Moja0xeHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

27.01.2024

MynsTypoK

21

dusznueckue cBOMCTBA HEMETAIIOB.
AnnoTponusi HeMeTaioB (Ha IpUMepe
KHCTopoa, cepsl, pocdopa u yriaepoaa)

03.02.2024

HNudoypox




22

XHWMHUYECKUE CBOMCTBA FAJIOIEHOB, CEPhI U
HUX COEIUHEHUN

10.02.2024

POIII

23

XUMHYECKUE CBOMCTBA a30Ta, pocodpa 1 ux
COCVMHEHU N

17.02.2024

MynbeTHypOoK

24

XHWMHUYECKUE CBOMCTBA yIiIepoaa, KpEMHUSA U
UX COEAMHEHUH (OKCHJIOB,
KHCIIOPOACOAEpIKAIINX KHCIOT, BOJOPOIHBIX
coemuaenui) J..O0pa3oB HemMeTaIOB

24.02.2024

Nudoypox

25

[IpumeHeHne BaKHENIIINX HEMETAIJIIOB U UX
COeqUHEHNN

02.03.2024

POl

26

O0o001Ienre U cucTeMaTH3anys 3HaHUH 10
teMe «HemeTtanaber». PacdaeTsl Macchl
BEIIlECTBA WM 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce, 00beMy
OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIUN
BEIIIECTB, pacyeThl Macchl (00BeEMa,
KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIHH,
€CJIM OJTHO M3 BEIIECTB UMEET MPUMECH.

09.03.2024

Nudoypok

27

IIpakTuyeckas padora Ne 3. «Pemenne
JIKCIEPUMEHTAIBLHBIX 32/124 110 TeMe
"Hemertamiasl"». UacTpykTaxk no Th

16.03.2024

MynbTHypOK

28

KonTpoabHasi padbora mo reMmam
«Metaaas» 1 «Hemeraaann

23.03.2024

POIII

29

HeOpraHI/IquKI/Ie H OPraHUYCCKUEC KUCIIOTHI.
HeOpraHI/IquKI/Ie H OPraHnv4CCKuc
OCHOBaHUsA

06.04.2024

POIII

30

AmboTepHbIE HEOPraHUYEeCKHUE U
OpraHuYyecKue coequHeHus. ['enernueckas

13.04.2024

POIII




CBs3b HCOPraHMYCCKUX U OPraHUYCCKUX
BCIICCTB

31

Ponp xuMuu B 00ecrieueHIN KOJI0THICCKO,
SHEPreTUUECKON U MUILEBOI 0€3011acHOCTH,
pa3BUTUU MeAULMHBL. [IoHATHE O HAyUHBIX
METO/1ax MO3HAHUS BEUIECTB U XMMHUECKUX
peakuuii. U'ToroBasi KOHTpoJbHas padora
3a kypc xumuu 11 kiacca.
IIpomexyTounas aTrecTanus

20.04.2024

MyneTrypOoK

32

[IpencraBnerus: 06 0OMMUX HAYIHBIX
MIPUHIIATIAX TTPOMBITIUICHHOTO TTOTYICHHS
BaXXKHEHUIITNX BEIIECTB

27.04.2024

Nudoypox

33

UYenoBek B MUpE BELIECTB M MAaTEPHAJIOB!
BaYKHEHIIINE CTPOUTENbHbBIE MaTEpPHAIIBI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KPackH,
CTEKJIO, KepaMHKa, MaTepHalIbl JIsl
AJIEKTPOHUKHU, HAHOMAaTEPUAJIbI,
OpraHUYecKre U MUHepaibHbIE YA0OpeHUs.

04.05.2024

POIII
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Xumus 1 310poBbe YyesnoBeka. [IpaBuna
HCII0JIb30BAaHUS JIEKAPCTBEHHBIX MPENapaToB,
mpaBuiia 6€30MacHOTO UCTIOIb30BaAHUS
npenapaToB ObITOBOI XUMUU B
MTOBCEHEBHOM KU3HHU.

11.05.2024

MynbTHypOK

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME
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