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MNOACHUTEJIBHAS 3AIINCKA

[IporpammMa 10 XMMHH Ha YpOBHE CcpefaHero oomero oOpa3oBaHus pa3padOoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoii @enepanuuny, TpeOoBaHMiA K
pe3ynbraTtaM OcBoeHUs (efepanbHON 00pa3oBaTeNbHOM MporpamMmbl cpeaHero oodmiero odpazoBanus (DPOIL
COO), mpencraBneHabplx B denepanbHOM TocyaapcTBEHHOM oOpaszoBarenbHOM cTanmapte COO, ¢ yuérom
Konnenmun npenogaBanus y4eOHOTO mpeamera «XUMHsS» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoi
Odenepanuy, pealu3ylIIUX OCHOBHbIE 00pa30BaTENIbHBIC MIPOTPAMMBI, U OCHOBHBIX MOJIOkeHUN «CTpaTeruu
pasBuTus Bocriutanus B Poccuiickoit denepanuu Ha nepuoa no 2025 roxa» (Pacnopspkenue IlpaBurtenbcTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MpOorpaMMbl IO XUMHH, K ONpeAeIeHHI0 00IIel cTpaTeruu 00y4eHus,
BOCIIUTAHMS U Pa3BUTHA OOyUArOMIMXCS CpelcTBaMM yueOHoro mpeamera «Xumus» s 10—-11 kmaccoB Ha
0a30BOM ypOBHE cocTaBUIU KoHIentyainbHble mojoxeHuss @I'OC COO o B3auM0OOYCIOBIECHHOCTH IIENECH,
COJIep>KaHusl, pe3y/IbTaTOB 0O0yUeHUs U TPEOOBAHUN K YPOBHIO IOJITOTOBKU BBIITYCKHUKOB.

Xumudeckoe 00pazoBaHue, OJy4aeMO€e BBITYCKHUKAMU 00111€00pa30BaTEIbHON OpraHU3alliy, SBIISIETCS
HEOTHEMJIEMOM 4YacTblo HUX 00pa3oBaHHOCTH. OHO CIY)XUT 3aBEpUIAIONIMM JTAaloM peaju3alud  Ha
COOTBETCTBYIOILLIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, IPUCYILUX LEIOCTHONU CUCTEME XUMHUECKOTO
o0Opa3oBaHus. DTH LIGHHOCTH KacarOTCsl MO3HAHUS 3aKOHOB MPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U 00IIIei
KYJIbTYPBbl YEJIOBEKA, a TaKKe DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBBIO M IPHUPOJIHOM
cpene. Peanmusyercss xumudeckoe oOpa3oBaHue OOyYarOIIMXCs Ha YPOBHE CpeaHero oomiero oOpa3oBaHUs
cpeacTBaMu y4eOHOTO mpenmera «XHMHUs», COJEpKaHHE W MOCTPOSHHE KOTOPOTO OIpEesieHbl B IPOrpaMMe
M0 XUMHH € YYETOM crienu(PHUKU HayKH XUMUH, €€ 3HaYeHHs B TIO3HAHUH MPHUPOJLI U B MaTePHAIbHON JKU3HU
o0miecTBa, a Takke ¢ y4y€ToM OOIIMX IIeNied W MPHUHIIMIIOB, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oomero oopa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOM LIMBUIIN3allUH, B
CO3/IaHUU HOBOM 0a3bl MaTepuaabHOU KyabTypbl. OHAa BHOCUT CBOM BKJaa B ()OPMUPOBAHUE PAIMOHAIBHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHHME IIEIOCTHOTO MpPEACTaBICHUS 00 OKpYKalolleM MHUpE KaK O E€IMHCTBE
IPUPOJBl U YEJIOBEKa, KOTOopoe (opMUpyeTCs B XMMHUHM HAa OCHOBE MOHHMMAHHS BEIIECTBEHHOTO COCTaBa
OKpY’KaIOILIEr0 MHpa, OCO3HAHMS B3aUMOCBS3H MEX]Y CTPOCHHMEM BEIIECTB, UX CBOMCTBAMU M BO3MOKHBIMU
00J1acTsIMHU TPUMEHEHHUS.

TecHO B3aMMOAEHCTBYSl C OPYIMMM €CTECTBEHHBIMH HayKaMM, XMMHs CTajla HEOTHEMJIEMON 4YaCTBIO
MHUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TpPyAa M JKU3HM KaXJO0ro WieHa OOIIecTBa.
CoBpemeHHas XUMHs Kak Hayka CO3HMjareibHasl, KaKk Hayka BBICOKMX TEXHOJIOTMH HampaBiieHa Ha pELICHHE
r00aNbHBIX TpoOJeM YCTOMYMBOTO pa3BUTHs YENIOBEUECTBA — CBHIPHEBOM, JHEPreTHMYECKOW, MHIIEBOH,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHBbI 3/J0POBbS.

B cootBercTBMHM ¢ OOHIMMH TENSIMH M TPUHIUMIIAMH CPEAHETO OOIIEro oO0pa3oBaHUs COJEpKaHUE
npenMera «Xumus» (10—11 kmaccel, 0a30BbIl ypOBEHb W3Y4EHHS) OPUEHTHPOBAHO IMPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYpHYIO MOJrOTOBKY OOy4aroImuxcs, HEOOXOJUMYI0 UM s BBIPAOOTKM MHPOBO33PEHUYECKHX
OPHEHTUPOB, YCIEUIHOTO BKJIIOUEHHSI B )KU3Hb COLIMYMA, MPOAOJDKEHHsT 00pa3oBaHUs B pa3IMUYHBIX 00JacTsX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBiOmUMHU MTpeIMeTa «XUMUs» SBISIFOTCS 0a30Bble Kypcehl — «Opranudeckast XuMus» u «O0mas u
HEOpPraHMYecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIep>KaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOI HayKH:
cucTeMa 3HAaHUHM MO HEOPraHWYeCKOW XMMHUM (C BKIIOUEHHEM 3HaHMN W3 OO0IIell XMMHUHU) M OpraHMYecKou
xumun. dopmupoBaHHe AAHHON CUCTEMBbl 3HAHUM NpU HM3Yy4EHHHM MpeaMeTa oOecrnedyuBaeT BO3MOXKHOCTD
paccMOTpEeHHs BCETO MHOT000Opa3usi BEIIECTB Ha OCHOBE OOIINX MOHSTHUH, 3aKOHOB M TEOPUN XUMHH.

CrpykTypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas ¥ HeopraHudeckas XUMHs»
copMHpOoBaHa B IpoOrpaMMe 10 XUMHM Ha OCHOBE CHCTEMHOI'O MOAX0J1a K U3YUYEHHIO YUeOHOro MaTepuaia u
00yCIIOBJIEHa MCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHUEM 3HAHUN Ha OMNpPENENEHHBIX TEOPETUYECKUX YPOBHSX.
Tak, B Kypce opraHM4ecKold XMMHH BEIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCHUECKON TEOPUH CTPOCHMUS
OpPraHMYECKUX COEAMHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKHUX M 3JEKTPOHHBIX INPEACTABIECHUN O



cTpoeHuH BemiecTB. CBezieHNs 00 U3ydaeMbIX B Kypce BEIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB JI0
CIIO)KHBIX OHOJIOTUYECKH AaKTHBHBIX COCAMHEHHWU. B Kypce OpraHMYecKod XWUMHUM TMONY4aloT pa3BUTHE
chOpMUPOBAHHBIE Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUsS [EPBOHAYAIILHBIE TMPEACTABICHUS O
XUMHUYECKON CBSI3U, KJIacCU(UKAIIMOHHBIX IPU3HAKaX BEUIECTB, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX
CTPOCHHSI, 0 XUMUYECKOU peaKIuu.

[Tox HOBBIM yTriIOM 3peHUsI B IpeameTe «XuMus» 0a30BOr0 YPOBHS paccMaTpUBACTCS M3yYEHHBIA Ha
YpOBHE OCHOBHOTO OOIIEro 0OO0pa30BaHHS TEOPSTHUSCKUNW Marepuall W (AKTOJOTHMYECKUE CBEICHUS O
BELIECTBAaX M XUMHUYECKOW peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHuyeckas XUMUS»
oOy4aroluMcsi  MPEJOCTaBISETCS  BO3MOXHOCTh  OCO3HAaTh 3HAYEHHE MEPUOAMYECKOr0 3aKOHa C
OOIIETEOPETUICCKUX U METOJIOJIOTUYECKUX TMO3UINH, TIy0Ke MOHATh MCTOPUUYECKOE HM3MEHEHUE (PYHKITHMA
ATOTO 3aKOHA — OT 00001IaroNIIEeH 10 OOBACHSIOMEH U TPOTHO3ZUPYIOMIEH.

Enunas cucrema 3HaHM O BaKHEHIINX BEILECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHHUH, a
TaK)K€ 0 XUMUYECKHX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs JOMoNHseTca B Kypcax 10 u
11 xjaccoB 3MeMEHTaMU COACPNKAHWS, WMEIOIUMHU KYyJIbTYpOJOTUYCCKUN W TPHUKIATHOW Xapakrep. OTu
3HAHUS CIOCOOCTBYIOT TMOHMMAHUIO B3aMMOCBSI3M XHMHU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B
MO3HABATEIBHON U MPAKTUYECKOM 1eATeIbHOCTH YeJI0BEeKa, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHUS K MPOLIECCY
TBOpPUECTBA B OOJACTH TEOpPUHM M MPAKTUYECKUX TMPUIIOKEHUH XUMHUHM, TOMOTAIOT BBIMTYCKHHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYMMBIX MPOOJEMaX, CBA3AHHBIX C XMMHEH, KPUTHUECKU
OCMBICIIUBAaTh WH(POPMAITUI0O M TPUMCHITh €€ JUIsl MOMOJTHCHHS 3HAHWMA, PEHICHHS WHTCIUICKTYalbHBIX H
AKCIIEPUMEHTAJIbHBIX HCCIEAOBAaTENbCKUX 3aJad. B 1emom cogepxkaHue ydyeOHOro mpeamera «XUMUS»
JAHHOTO YPOBHS M3y4€HUs OPUEHTHPOBAHO Ha (GOpMUPOBaHHE y 00YHaIOIIUXCS MHUPOBO33PEHUECKON OCHOBBI
TS IOHUMaHUsT GUIT0cOCKUX MIeH, TAKMX KaK: MaTepUAIbHOE SMHCTBO HEOPTaHUIECKOTO U OPTaHUIECKOTO
MHUpa, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB MX COCTABOM M CTPOCHHEM, MO3HABAEMOCTh MPUPOIHBIX SBICHHMA
nyTéM OSKCIEpUMEHTa U pEIIeHUs MPOTUBOPEYUN MEXAYy HOBBIMU (akTaMd U  TEOPETHUYECKHUMHU
MPEINOChUIKAMU, OCO3HAHUE POJIM XUMHH B PEIICHUH SKOJIOTHUYECKUX MPoOJIeM, a Takke MpodiieM coeperkeHUs
SHEPTEeTHYECKUX PECYPCOB, ChIPbhSI, CO3JaHMs HOBBIX TEXHOJIOTHI U MaTepUATIOB.

B mnane permenwus 3aa4 BOCIUTAHUS, PA3BUTHS U COLUATM3AIUN 00yJarOIINXCsl MPUHATHIC TIPOTPaMMOMA
M0 XMMHH TIOJXOBI K ONPEACIICHUIO COACPKAHMS U TTOCTPOCHUS TIPEMETa TIPEyCMaTPUBAIOT (DOPMHUPOBAHHE
YHHUBEPCATbHBIX Y4EOHBIX NEHCTBHM, MMEIONIUX 0a30BOE 3HAUEHUE AJI PA3NUUYHBIX BUIOB JESTEIBHOCTH:
pelieHus mpoOiemM, MoucKa, aHaian3a U o0paboTku MHGPOpPMAIUU, HEOOXOAUMBIX JUIsl MMPUOOPETEHHUs OMbITa
MPAKTUIECKON U MCCIIE0BATEIBCKOM JISATSIILHOCTH, 3aHUMAFOIIEeH BaXKHOE MECTO B TIO3HAHUHM XUMUH.

B mpaktuke npernogaBaHus XMMHAW KaK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, TaK M HA YPOBHE
cpeqHero ooOmero oOpa3oBaHUS, MPU OMPENEICHUHU COJEPKATEIbHON XapaKTepUCTHKU LeJed HU3ydeHHs
mpelMeTa HalpaBlICHHEM MEPBOCTENIEHHONW 3HAYUMOCTH TPAJUIIMOHHO TMPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHYECKON HAYKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3ZHAHMUS, MPAKTUICCKON JACSITEITLHOCTH YSIIOBEKA U KaK
OJTHOTO M3 KOMITOHCHTOB MHPOBOW KYJIBTYpbl. C METOIMYECKOW TOUKU 3PEHUS TAKOU MOJXOJ K OMPEICICHUTO
1eel U3y4eHus MpeaMeTa SBISETCs BIIOJIHE OMPaBAaHHbIM.

CornacHo JaHHOW TOYKE 3pPEHMSI TJIABHBIMU LIENISIMU M3y4eHUs mpeameTa «Xumus» Ha 0a30BOM ypOBHE
(10 —11 xu1.) sBIISIFOTCSL:

¢ (opmupoBaHUE CUCTEMBI XUMUYECKUX 3HAHUHN KaK BaKHEHIIIEH COCTaBISIONICH €CTECTBEHHO-HAYUHOM
KapTUHBI MHPa, B OCHOBE KOTOPOU JIeXKaT KIFOUYEBBIC MOHATHS, (PyHIAMEHTAIbHBIC 3aKOHBI U TCOPUHU
XUMHH, OCBOCHHE s3bIKa HAyKH, YCBOCHHE U IIOHUMaHHWE CYIIHOCTH JOCTYIHBIX 0000IIeHUH
MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHWEe W pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHMS BEMIECTB U XUMHUYCCKHX
peakuii, HeOOXOANMBIX IS IPUOOPETEHUS YMEHHUI OPUEHTUPOBATHCS B MUPE BEIIECTB M XUMUYECKUX
SIBJICHUH, IMEIOLUX MECTO B IIPUPOJIE, B TPAKTUYECKON U ITOBCEHEBHOM )KU3HH;

e pa3BUTHE YMEHHI U CHOCOOOB [IEATENHHOCTH, CBSI3aHHBIX C HAOMIOJACHHEM U OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHUEM MPaBIIT 0€3011aCHOTO 0OpaIeHus C BEIIECTBAMU.

Hapsiny ¢ aTiM, conepkaTelibHas XapaKTepUCTHKA TIeJIeH U 3a7ad W3ydeHUs MpeMeTa B IporpaMmme 1o
XUMHH YyTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU MPUOPUTETAMHU B CUCTEME CPETHETO OOIIero



oOpazoBanus. CeroiHs B MPENOJAaBaHUU XUMHHU B OOJBIIEH CTETIEHH OTHAETCS MPENNOYTEHHE MPAaKTHUECKOM
KOMIIOHEHTE COJEpKaHHsi 00y4YeHHUsl, OPUCHTUPOBAHHON Ha MOJATOTOBKY BBITYCKHHKa 00I1€00pa30BaTeIbHON
OpraHU3aIlH, BJIAACIONIET0 HE HAOOPOM 3HAHMM, a (PYHKIMOHAIHHON I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHHSIMU aKTUBHOTO ITOJyYECHUS 3HAaHWH M NPUMEHEHHS UX B PEATbHOW JKU3HH JJIS PELICHUS MPAKTHUECKIX
3ajad.

B cBsi3u ¢ 3TUM pu U3yYeHUH IIpeaMeTa «XUMUs JOMUHHUPYIOIIee 3HaYCHHE TPUOOPETAIOT TaKKHE LENN
W 33/1a41, KaK:

amanTanus OoOydJaromMXCS K YCIOBHSAM JMHAMHYHO Da3BHUBAIOIIErocs MHUpa, (GopMUpoBaHUE
MHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHIO, COTPYJHHYECTBY, CAMOCTOSTEIHLHOMY
INPUHATUIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C BEIIECTBAMHU M HX
PUMEHEHHEM;

dopMupoBaHne y OOYYaIOIIMXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHILMI), HWMEIOLIHMX
YHUBEpCAJIbHOE 3HAYCHME MUl PA3IMYHBIX BHUJIOB JICSATENBHOCTH: pEIICHHs NpolieM, MOHCKa, aHaluu3a U
00paboTku nHpOpMaHK, HEOOXOAUMBIX JJIs MPUOOPETECHHUS OIBITA ACITEILHOCTH, KOTOPAasi 3aHUMAET BaXKHOE
MECTO B MMO3HAHUU XUMHH, a TAKXKE JUIsI OLUEHKHU C MO3HIMN SKOJIOTUIECKON 0e30MacHOCTH XapaKTepa BIUsSHUS
BEILIECTB M XMMUYECKUX IPOLIECCOB HA OPraHU3M UYeJIOBEKa M IIPUPOIHYIO CPEeay;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAIIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH 00YYaIOMINXCA:
CIIOCOOHOCTH CaMOCTOSATENIBHO TMPHOOPETaTh HOBBIE 3HAHHS MO XMMHU B COOTBETCTBHHM C JKU3HCHHBIMH
NOoTPeOHOCTSIMH, HCIIOJIF30BaTh COBPEMEHHBIE HH(POPMALIMOHHBIE TEXHOJIOTUH IS TTOMCKA M aHAIM3a Y4eOHOU
Y Hay4YHO-TIONYJISIpHON HH(OPMALIUU XMMUYECKOTO CO/ICPIKAHNUS;

dopMupoBaHME ¥ pa3BUTHE Y OOYYAIOIIMXCS AacCOUMATUBHOTO M JIOTMYECKOTO  MBIIUICHUS,
HAOJIOAATENbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOIUMBI, B YACTHOCTH, IIPH
TUTAHUPOBAHHUH U TIPOBECHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHUE y 00y4aromuxcs yOekJEHHOCTH B T'YMaHUCTUYECKOW HANpaBICHHOCTH XHUMUH, €€ Ba)KHOM
pOJIM B PELICHUH TIIOOATBHBIX MPOOJIEM PAMOHATIBHOTO MPUPOIONIONB30BaHMSI, TIOMOIHEHHS SHEPreTHUSCKUX
PECYpPCOB M COXpPAHEHHUS NPHPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO0 OTHOLICHUS K
NPUPOJIE W CBOEMY 370POBBIO, a TAaK)Ke MPHOOPETEHHUS OIbITa WCIOJIb30BAHUS TOJTYYCHHBIX 3HAHHUNA IS
MPUHSATHUS TPAMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHYECKUMH SIBJICHUSIMHU.

B yuebHOM miiane cpegHero oouiero oopa3zoBaHus NpeaMeT «XUMUs» 6a30BOro ypoBHS BXOJHT B COCTaB
npeaMeTHoi obaactu «EcTecTBeHHO-HAayuHbIEe IPEAMETHD.

OO1ree 4yMcaO 4YacoB, OTBEAEHHBIX /IS M3y4yeHUS XHMMHUM, Ha 0a30BOM YPOBHE CpEIHEro oOIIero
oOpa3zoBanusi, coctapiusieT 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Henemto), B 11 kiacce — 34 gaca (1 yac B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUY€eCKON XUMHHU

IIpenMer opraHMuecKoi XUMHHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B ITOJIyYCHUH HOBBIX BELICCTB
u MaTtepuanoB. Teopust cTpoeHHs OpraHMYecKUX coeauHeHuil A. M. BytiepoBa, €€ OCHOBHBIE IOJIOKEHMUS.
CrpykTypHbIe (POpMYJIBI OPraHMYECKUX BEIIECTB. | 'OMOOrns, n3omMepusi. XMMUYECKasi CBSI3b B OPTaHUYECKUX
COCUHEHMAX — OJUHAPHBIC U KPATHbIE CBS3H.

IIpencraBnenue o kinaccupuKauy OpraHndeckux BeuiecTB. HoMeHkIaTypa opraHu4eckux COeInHEeHUH
(cucremaTnyeckas) U TPUBHAJIbHbIE Ha3BaHMsI BAXKHEHIIMX IIPEICTaBUTENIECH KJIAaCCOB OPIraHMUYECKUX BEILECTB.

DKcIepUMEHTaIbHbIE METOJbl M3YyYCHHs BEIIECTB M WX MPEBpAILCHHi: O3HAKOMJIEHHE C 00pa3maMu
OpPraHMYECKUX BEUIECTB M MaTepUaJlaMH HAa UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPIaHUYECKUX BEIIECTB,
HaOJIIOZICHUE W ONHCAaHHE JIEMOHCTPAL[MOHHBIX OIBITOB IO MPEBPAIIECHUI0 OPraHMYECKHX BEIIECTB IPHU
HarpeBaHuu (IJIaBlieHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHHUE, F'OMOJIOTMYECKMM psa. MeTaH M 3TaH — IPOCTEHIINE IPEACTaBUTENIN
aJIKaHOB: (hr3MUYECKHEe U XMMHMYECKHE CBOWCTBA (pEakLUU 3aMEIICHUs U TOPEHUs), HAXOXKAECHUE B MPUPOJE,
[I0JIy4YE€HHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH PsiA. DTUIIEH U MPOIUJIEH — NPOCTEUIINE IPEACTaBUTENN
AJIKEHOB: (PM3MYECKUE M XMMMUYECKHE CBOICTBa (peakuuu TUAPUPOBAHUSA, T'aJOr€HUPOBAHMS, T'MJIpaTallH,
OKHCJICHUS U MOJIMMEPU3aLIUH), TOJTYyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: crTpoeHue, BaKHEMIIME XUMHYECKHE CBOWCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMYECKMH psia. ALETWIeH — NpocTeHIInit
IIPEJCTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3UUYECKHUE U XUMHUYECKUE CBOWCTBA (peakUuu I'MIpUPOBaHUS,
raJJOreHUpPOBaHUs, TUIPATalliK, TOPEHUS ), OJIYyYCHHUE U TPUMEHEHHE.

Apensbl. ben3zon: cocras, cTpoeHue, GU3NIECKHe U XUMUYECKHE CBOMCTBA (PEaKlMy raJloreHUPOBAHUS U
HUTPOBAHUs), TIOIY4YEHUE U IPUMEHEHHE. T0nyon: cocmas, cmpoenue, Quauyeckue u Xumuyeckue ceoucmea
(peakyuu 2ano2eHUpoO8aHUs U HUMPOBAHUS), NOLYYeHue U npumeHeHue. TOKCUYHOCTh apeHOB. | eHeTnueckas
CBSI3b MEXKY YIVIEBOJOPOJAMH, IPUHAUICKAIMMHU K Pa3JIMYHBIM KJI1acCaM.

[IpupoaHble UCTOYHUKHU YIIIeBOAOPOJOB. Ilpuponnblil ra3 u nmonytHele HedTsHble Ta3bl. HedTh U e€
npoucxoxaeHue. CrnocoObl nepepaboTKM He(TH: MeperoHka, KPeKUHr (TepMUYECKUM, KaTalUuTUYECKUil),
nupousu3. [IpoaykTsl nepepaboTku HehTH, UX TPUMEHEHHE B IPOMBILIIIEHHOCTH U B ObITy. KaMeHHBIH yroib u
MPOAYKTHI €ro nepepaboTKH.

DKcrepuMEHTANIbHbIE METOJ/Ibl M3y4YEHHS BEIIECTB M HMX IPEBpAIICHUI: O3HAKOMJIEHHE C OOpa3namu
I1acTMacc, KaydykoB U pe3uHbl, Kouiekunu «HedTe» u «Yronb», MoJieIupoBaHue MOJIEKYIT YTII€BOAOPOIOB U
raJOreHONPOU3BOIHBIX, IPOBEICHUE IPAKTUUECKONW PabOThI: MOTydeHHE 3TUIICHA U U3YUYE€HUE €r0 CBONUCTB.

PacuérHsle 3anaun.

Bbruncnenus no ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIECTBA
WIK TIPOJyKTa pEaklMd MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOIHBIX BEIIECTB WM
IIPOJYKTOB PEAKIUN).

Kucnopoacoaepxamme oprannyeckne coeiHHEHUs!

[IpenenbHble OAHOATOMHBIE CHUPTBHL. MeETaHON W 3TAaHOJ: CTPOCHHE, (PU3NYECKHE U XUMHUYECKHE
CBOMCTBa (peakIuy C aKTUBHBIMU METaJlJlaMH, TraJOreHOBOJOpOJIaMH, TOpeHue), npuMeHeHne. BogopoaHeie
CBSI3M MEXAY MOJIEKYJIaMH CIIUPTOB. J[elicTBUE METAHOIIA U ATAHOJIA HA OPIaHHU3M UYEJIOBEKa.

MHoroaToMHbI€ CIUPTHL. DTUICHIIMKOIb U TJIUIEPUH: CTPOCHUE, (PU3NYECKHe U XUMUYECKHEe CBOICTBa
(B3auMoieliCTBHE CO IIETOYHBIMU METallJIaMH, KaueCTBEHHAs! peakliisg Ha MHOIOaTOMHbIE cUpTh). [leiicTBue
Ha OpraHu3M uenoBeka. [IpuMeHeHne riuuepuHa u dTUICHTJTUKOJIS.

®DeHoII: CTpOEHUE MOJIEKYIIbI, (PU3MUYecKre U XMMUYEeCKHe CBOWCTBA. ToKCHUHOCTh eHona. [Ipumenenune
¢benona.




Anbaeruabl u kemowusi. DopManbAeTu, alleTaabIeru/l: CTpoeHue, Gu3nueckue 1 XMMUYECKue CBONCTBA
(peaxiy OKUCIICHHS U BOCCTAHOBJICHHUSI, KAUECTBEHHbIE PEAKIINHN), TOJIyYCHHE U IIPUMEHEHHUE.

OHOOCHOBHBIE TpeNebHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAsi W YKCYCHas KUCIOTBI: CTPOCHHE,
(dbu3MYecCKue W XHUMHYECKHE CBOMCTBa (CBOMCTBa, OOmMME I Kjacca KHCIOT, peakmus 3Tepudukaiun),
noyiyueHue U npuMeHeHue. CTeapuHOBas M OJEMHOBAs KHUCIOTHI KaK IMPEICTAaBUTENM BBICIIMX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE eHCTBHUE.

Crnoxable >pUpPbl KaK NPOM3BOJIHBIE KapOOHOBBIX KHCIOT. ['maponu3 ciokHBIX 3¢upoB. JKupsl.
I'unponus xupos. [Ipumenenue xxupoB. bruonoruyeckas posb KUpPOB.

VYrneBoabl: cocTaB, KjIacCU(pUKalus YriaeBoJ0B (MOHO-, TU- U moiucaxapusl). [moko3a — npocreimmii
MOHOCaxapua: 0COOEHHOCTH CTPOSHHS MOJIEKYIbI, (U3NUYECKUE U XMMUYECKHE CBOMCTBA (B3aMMOJCHCTBHE C
ruapokcuaom meau(ll), okucienne aMmMuadyHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHE, OpoKeHUE
TJIIOKO3bI), HAX0XKJIEHUE B MPHUPOJEe, MPUMEHEHUe, ononorudeckas posib. @orocunre3. OpykToza Kak “3oMep
TJIIOKO3BI.

Kpaxman u nemnono3a kak npupoanbie noaumepsl. CTpoeHne Kpaxmaia U HeUTioa036l. Ou3ndeckue u
XHUMUYECKHE CBOWCTBA Kpaxmaia (TUAPOJIN3, KAUeCTBEHHAs! PEAKILUs C HOJIOM).

DKCrepuMEHTAIbHBIE METO/bl M3Y4YEHHs BEIIECTB M MX MPEBpAIICHU: MpOBeIcHHE, HAONIIOJIEHUE U
OMKCaHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAUECTBEHHBIC PEAKLMU OJAHOATOMHBIX CIUPTOB
(okucnenne osrtaHona oxcugom wmenu(ll)), MHOroaTOMHBIX CHHPTOB (B3aUMOJCHCTBHUE TJIMIIEPUHA C
runpokcuaom menu(ll)), anbaernnoB (okucaeHNE aMMUAaYHBIM PacTBOpPOM okcuja cepedpa(l) u rugpoxcunom
menu(ll), B3ammojelicTBHEe Kpaxmana ¢ HOJOM), IPOBEICHHE IPAKTUYECKOHW pabOoThl: CBOMCTBAa pacTBOpa
YKCYCHOM KHUCJIOTHI.

Pacuérneie 3anaun.

Bbruuciienus mo ypaBHEHUIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA NCXOAHOTO BEUIECTBA
WIM TPOJIYKTa PEaKIMHU MO HM3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY OJHOTO U3 HCXOJHBIX BEIIECTB WM
MIPOJYKTOB PEAKIUN).

A3oTconepkalue OpraHun4eckiue CoeIMHEHNUS.

AMUHOKHCIIOTBI KaK aM(OTEpHbIe OpraHudyeckhe coeanHeHus. Pu3ndeckne U XMMHYECKHE CBOHCTBA
aMHHOKHCIIOT (Ha IpuMepe TIuIrHa). bronorndyeckoe 3HaueHHEe aMHHOKUCIIOT. [lenTupl.

benku kak mpupoaHbIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHHs. [lepBuuHasi, BTOpUYHAs W TpEeTUYHAsS
CTpYKTypa O€JIKOB. XMMHUECKHE CBOWCTBa OCJIKOB: THAPOJIM3, ACHATYpalus, KayeCTBEHHbIE PEAaKIMHU Ha
OeNKHU.

OKcIeprMEeHTaIbHBIE METOJAbl HM3y4YeHHs BEUIECTB W WX MPEBpAIICHWH: HAOIIOJEHWE W ONMHCAHUE
JIEeMOHCTPALIMOHHBIX OIBITOB: IeHATypalusl OEJIKOB IPU HArpeBaHUH, IBETHBIE PEAKIH OEIIKOB.

BbicokoMo1eKy JIsIpHbIE cOeIMHEHH

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMEp, IOJIMMED, CTPYKTYpPHOE
3BEHO, CTENEeHb TNOJMMEpH3alMd, CpEeIHss MOJeKyaspHas wmacca. (OCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETUHEHUN — MOTMMEPHU3aIHsl U OJTUKOHACHCALIHSL.

OKclepUMEeHTaIbHbIE METOJbl U3YyYeHHsI BELIECTB M HX IpEBpallleHHil: O3HaKOMJIeHHE c oOpas3lamu
MPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIIACTMACC, KAyIYKOB.

MexnpenMeTHbIE CBSI3U.

Peanunzanus MEXIpeIMETHBIX CBSI3eH NpU U3yYEHUH OpraHndeckoi XxuMuu B 10 kitacce ocymiecTBiseTcs
yepe3 UCMOJIb30BaHUE KaK OOILIMX €CTeCTBEHHO-HAYUHBIX MOHSATHH, TaK U MOHATHUH, SIBIISIOIIMXCS CHCTEMHBIMH
IUTSL OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmrre ecTecTBEeHHO-HAYYHBIE TOHSTHS: SIBIICHHE, HAYyYHBIH (aKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, KJIaccu(UKaIMs, NEPUOIUNIHOCTD, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT, MOJICTUPOBaHHE.

®dusnka: MaTepus, SHEprus, mMacca, aToM, 3JEKTPOH, MOJEKYJa, SHEPreTHUECKUil ypOBEHb, BEIIECTBO,
TeNno, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PH3MUECKUE BETMUNHBI M SMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusmM, Ouocdepa, oOMeH BelIeCTB B OopraHusMe, (OTOCHHTE3, OMOIOTUYECKH
aKTUBHBIC BellecTBa (OeIKH, YIIIEeBOAbI, JKUPBI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIbI, TOJE3HbIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.



TexHomorus: MUIOICBBIC MPOAYKTHI, OCHOBBI pPallMOHAJIIBHOTO IIHWTAaHWUA, MOIOIIUEC CpPCACTBA,
JICKApCTBCHHBIC 1 KOCMCTHYCCKUC ITPCIapaThbl, MATCPpUAJIbl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJTACC
OBLIASA U HEOPTAHUYECKAS XUMMUA

TeopeTnyeckne 0CHOBBI XUMHUH

XUMUYECKUH 37IeMEeHT. ATOM. SIpo aToMa, H30TOMbI. DIEKTPOHHAsA 000JI0YKa. DHEPreTHIEeCKUEe YPOBHH,
HOAypOBHH. ATOMHBIE oOpOHTanu, S-, P-, d- smeMeHThl. OCOOCHHOCTH pACIpPENeICHHs 3JIEKTPOHOB IO
OpOUTaJIAM B aTOMax 3JIEMEHTOB IIEPBBIX YETHIPEX NEPUOJIOB. DIEKTPOHHAS KOH(PUTYpaLUsi aTOMOB.

Ilepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux 3nemeHToB Jl. M. MenneneeBa. Cs3b
nepuoandeckoro 3akoHa u llepuogmyeckod cucrembl Xxumuueckux a3ieMeHtoB JI. M. Menneneesa c
COBPEMEHHOW TEOpHUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XMMHYECKUX DJIEMEHTOB U
00pa3yeMbIX UMM MPOCTBIX M CJIOKHBIX BEIIECTB 10 TPYNIIaM U NepruojaM. 3HaueHUe NepUuoIM4ecKoro 3akoHa
B Pa3BUTUU HAYKH.

Crpoenune BemiecTBa. XHMMHYECKash CBsA3b. BHUAbl XMMHMUYECKON CBs3UM (KOBaJEHTHAs HENOJSpHAas U
NOJISIpHAs, MOHHAsA, MeTajinueckas). MexaHu3mbl 00pa30BaHMs KOBAJIEHTHOW XMMHUYECKOM CBsA3M (OOMEHHBIH
U JIOHOPHO-aKIeNTOpHbIN). BonoponHas cBs3b. BaleHTHOCTb. DIeKTpoOoTpuLaTeabHOCTh. CTENEeHb OKUCIIEHUS.
WoHbl: KaTHOHBI M AHUOHBI.

BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHMSI. 3aKOH IMOCTOSIHCTBA COCTaBa BELECTBA. THIIbI
KPUCTAININYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BELECTB OT TUIIA KPUCTAUINYECKON PEIIETKHU.

Ilonstue o nucnepcHbIX cucreMax. MICTMHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBasi 10JIs BEILECTBA B
pactBope.

Knaccupukanuss  HeopraHmueckux  coenuHeHMd. HomeHKiarypa  HEOpPraHMYECKHMX  BEUIECTB.
I'enernyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, IPUHAICKALINX K Pa3IMYHbIM KJlaccaM.

Xumnueckas peakuus. Kiaccudukanus XUMHUYECKMX peaklUil B HEOPraHMYECKOW M OpraHuyYecKou
XUMHH. 3aKOH COXPaHEHHs MAacChl BEUIECTB, 3aKOH COXPAHEHMsI M IPEBPAIICHUS YHEPTUU NPU XUMUYECKUX
peaxkusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (akTopoB. OOpaTHMble peakiuu. XUMHYECKOE
paBHOBecHe. PaKTOpHI, BIUAIOIIME HA COCTOSIHUE XUMUYeckoro pasHoBecus. [Ipuniun Jle HlaTense.

Onexrponutuyeckas auccouuanus. CunpHble U cinadble 3eKTpoiuThl. Cpena BOAHBIX PacTBOPOB
BELIECTB: KUCIasA, HENTpaibHasi, IEJT0YHAs.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

OKCIepUMEHTAIbHbBIE METO/bl M3Y4YEeHHs BEIIECTB M MX IMPEBpallleHUil: JIeMOHCTpanus TaOJIunIL
«Ilepnonnyeckas cucrema xumudeckux anemMeHToB Jl. . MenneneeBay», n3ydeHue Mozeel KpUCTaAIIIMYECKUX
peléToK, HaOMI0AeHUE U ONMMCAHHUE JEMOHCTPALMOHHBIX U JIaOOpaTOPHBIX ONBITOB (pa3joKeHHE MEPOKCHIa
BOJOpPOJa B TMPHUCYTCTBUM KaTajau3aTopa, OIpENeJeHHe CpeAbl pacTBOPOB BEIIECTB C  IOMOIIBIO
YHUBEPCAJIbHOIO HMHJMKATOPa, PEaKLUHU HOHHOIO OOMEHa), MpOBEJeHHE NpaKTU4ecKoil paboTsl «BiusHue
pa3NUYHbIX (PAKTOPOB HAa CKOPOCTh XUMHUECKOW PEeaKkLum.

Pacu€rnble 3anaun.

Pacu€rbl Mo ypaBHEHHSM XMMHUYECKUX PEAKIIMil, B TOM YHCIE€ TEPMOXUMHUUYECKHE PAaCUYEThI, PacuéThl C
HCIOJIb30BAaHUEM TIOHATHUS «MACCOBAs OISl BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. [lonoxkenne HemerainoB B Ilepmogmdeckoit cucreMe xumMuyeckux snemeHToB I .
MenieneeBa 1 0COOEHHOCTH CTPOEHUsl aTOMOB. Du3nueckre CBONCTBA HEMETAIUIOB. AJIJIOTPOIHS HEMETAJIIIOB
(Ha mpuMepe Kuciaoposa, cepsl, hocdopa u yriaepoza).

XUMHUYECKHE CBONCTBA BaKHEHMIIMX HEMETaUIOB (raJloreHOB, Cephl, a3oTa, ¢ocdopa, yriepona M
KpEMHUS) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COETUHEHUN).

[IpuMeHeHne BA)KHEWIINX HEMETAIIOB U UX COCUHEHUM.



Mertambl.  [lonoxenne wetamwioB B Ilepuonnueckodt cucreme Xxumudeckux saemeHToB [l U.
MenneneeBa. OCOOCHHOCTH CTPOEHHUSI 3JIEKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmme Qusndeckue
cBoiicTBa MeTaj10B. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUECKUN Psii HAIPSDKEHUN METAJUIOB.

XWMHYECKHE CBOMCTBAa BAXHEUIIMX METAJJIOB (HATPUM, KaJIMK, KaIbIIUH, MarHuii, aJJFlOMUHUHN, ITUHK,
XpOM, JKeJe30, Me/ib) U UX COeITMHEHUH.

OO6ure ciocoObl moydeHus MeTayuioB. [IpuMenene MeTayuioB B ObITY U TEXHUKE.

DKCHepUMEHTAIbHBIE METO/IbI U3YyUEHHUS BELIECTB U UX MPEBPALICHUN: U3yUeHUE KOJUIEKINN «MeTaibl
U CIUIaBb», OOpa3lOB HEMETAUIOB, pEIICHHWE OHKCIEPUMEHTAIbHBIX 3a/ay, HaOII0JIeHHEe U ONUCAHHE
J€MOHCTPALIMOHHBIX U TAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THIPOKCHIA AIFOMUHHUS C PACTBOPAMHU KHCIIOT
Y 1IeJI0YEH, KAUeCTBEHHBIE PEAKIIMU HA KATUOHBI METAJIIIOB).

Pacuérnpie 3amaumn.

Pacuérbl Maccel BemecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BELIECTBA, Macce WId 00bEMY
OJIHOTO W3 YYacTBYIOIIUX B PEAKIMU BEIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB
peakIfu, €ClIi OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA 4 KU3HDb

Ponp xumuu B oOecrieyeHUHM SKOJIOTMYECKOM, PHEPreTUYECKON W MUINEBOM Oe30MacHOCTH, Pa3BUTHH
MeauUuHbL. [[oHsATHE 0 HayYHBIX METOJaX MO3HAHUS BEILECTB U XUMUYECKUX PEAKIUN.

[Ipeacrasnenus: 00 0OIMIKUX HAYYHBIX MPUHIUIIAX TPOMBIIICHHOTO MOTYYEHUSI BAXKHEUIITNX BEIIECTB.

UenoBek B MUpE BEHICCTB U MATEPUATIOB: BAKHEWIIIME CTPOUTEIBHBIE MaTepUalibl, KOHCTPYKIIMOHHBIE
Marepuaibl, KpacKH, CTEKJIO, KepaMHKa, MaTepHhalibl JJis 3JEKTPOHUKH, HAaHOMATEpHUAJIbl, OPTraHUYECKUE M
MUHEpaJbHbIE YI00peHUsI.

Xumusi YW 370pOBbE UYEJIOBEKA: TMpaBHJIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IMIPENaparoB, IpaBuUiia
0€30IMacCHOTO MCIIOIH30BAHMS PENApaTOB OBITOBON XMUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanusi MexnpeaIMeTHBIX CBS3€HM MpU HM3y4eHHH OOIIed W HeopraHudeckoil xumuu B 11 kiacce
OCYILIECTBIISICTCSI 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX TIOHSATUH, TaK W TOHSTHH,
SIBJISIFOLIIUX CSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO6mme ecTecTBEeHHO-HAYYHBIE MOHSTHS: HAaydHbIH (DAaKT, TUIOTE3a, 3aKOH, TEOpHs, aHau3, CHUHTE3,
KiaccuuKalus, IepuoAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, SIBICHUE.

duznka: MaTepusi, SHEPTHsl, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, PATUOAKTUBHOCTb,
MOJIEKYJIa, YHEPTeTUUECKUI YPOBEHB, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3UUECKUE
BEJIMYUHBI M €IMHULIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: knerka, opraHusM, sKocHcTeMa, 6uocdepa, Makpo- U MUKPOAIJIEMEHThI, BUTAMUHBI, 0OMeH
BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/IBI, TIOJIE3HBIE UCKOIIAEMbIE, TOILIIUBO, PECYPCHI.

TexHoMOTHsI: XUMUYECKAs] MPOMBIIIJIEHHOCTh, METAJUTYPTHsl, IPOU3BOJICTBO CTPOUTEIHHBIX MAaTePUAJIOB,
CENIbCKOXO03SICTBEHHOE MPOU3BOACTBO, MUIIEBAsi MPOMBIIUIEHHOCTh, (hapMalleBTUYECKash MPOMBIIIEHHOCTD,
MIPOU3BOJCTBO KOCMETMYECKUX IPENaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpPHANIOB, 3JEKTPOHHAs
MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTUH.



I[TNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUS ITPOI'PAMMBI ITO XMMKUK HA BA30BOM YPOBHE
CPEJJHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHUS OOYYAIOIIMMHUCS MPOTPAMM CPETHETO
obmiero oOpa3zoBaHus (JIMYHOCTHBIM, METANIPEAMETHBIM U MIpeIMETHBIM). HayduHo-MeToarnuecKkoil OCHOBOM ISt
pa3paboTKU MJIAHUPYEMBIX pPE3YJIbTATOB OCBOCHHUS IPOrpaMM CpEIHEro oOuero oOpa3oBaHHS SBISAETCS
CUCTEMHO-/I€ATEIbHOCTHBIN MOAXOI.

B cooTBeTcTBMM C CHCTEMHO-AEATEIBHOCTHBIM TOJXOJOM B CTPYKType JHYHOCTHBIX PE3yJIbTaTOB
OCBOCHMA TpeaMeTa «XHMHS» Ha YpOBHE CpeaHero oOImero oOpa3oBaHMs BBIIEICHBI CIEAYIOLIHNE
COCTaBJISIIOLIHE:

OCO3HaHHE 00YYAIOIIMMUCSA POCCUMCKON Ipa)KAAHCKOW MJIEHTHYHOCTH — FOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITENILHOCTH U CAaMOOIPEJICICHHUIO;

HaJU4Yre MOTUBAIIUU K O0YUEHUIO;

[[EJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKJIEHUH JIMYHOCTH HA OCHOBE KJIFOYEBBIX IICHHOCTEH H
UCTOPUYECKHUX Tpaauiuii 0a30BO HAYKU XUMHUH,

TOTOBHOCTh M CIOCOOHOCTH OOYy4aroluXCsi PYKOBOJACTBOBAaThCS B CBOCH JESITENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, ITPUCYIIMMHU LIETOCTHOM CUCTEME XUMUYECKOT0 00pa30oBaHus;

HaJU4he TPABOCO3HAHUS SKOJOTUYECKOW KYJIbTYpbl W CIIOCOOHOCTH CTaBUTh I1I€IM U CTPOUTH
KU3HEHHBIC TIIAHBbI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTra «XHUMHS» JIOCTHTAlOTCSd B EIUHCTBE Y4eOHOU u
BOCIIUTATEILHON JEATEIbHOCTH B COOTBETCTBHM C TyMaHUCTHYECKMMHU, COLMOKYJIBTYPHBIMHU, TYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSMHU U HJ€alTaMH POCCHUUCKOTO TpakIaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIECTBE
HOpPMaMu ¥ TpaBWIAMH TOBEACHHUS, CHOCOOCTBYIONIMMH IPOILIECCAaM CaMOIO3HAHUS, CAaMOpa3BUTUA U
HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH O0YUYAIOIUXCSL.

JluuHOCTHBIE pe3ynbTaThl OCBOCHUSA MpeAMeTa «XUMHUS» OTpaKawT cHOpPMHUPOBAHHOCTH OIMBITA
MO3HABATEIILHOW M TMPAKTHYECKOW MESITEIbHOCTH OO0YyYaloluXcsi MO peaju3aliid NPUHSATBIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTO BOCIUTAHMS .

OCO3HaHUs OOYYarOMIMMHUCS CBOMX KOHCTUTYIIHOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HHUS K 3aKOHY U
MPaBOMIOPAJIKY;

MIPEACTABJICHUS O COIMATBHBIX HOPMaX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW IESATENBHOCTH TMPH CO3JaHUHM Y4E€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MMO3HABATENIBHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX YKCIIEPHMEHTOB;

CIIOCOOHOCTH MOHUMATh U MMPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apTyMEHThI JPYTUX MPU aHATH3E
Pa3IUYHBIX BUJIOB YU€OHOH JCSITEIHHOCTH;

2) IAaTPHOTHYECKOT0 BOCIUTAHUSI:

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HacCJIeIUI0 OT€YECTBEHHOW XUMUU;

YBaXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUUECKOTO TPUMEHEHUS XUMHUH, OCO3HAHMS
TOTO, YTO JOCTHKCHHSI HAYKH €CTh Pe3yJbTaT JUIUTEIbHBIX HAOIIOACHUHN, KPOIIOTIMBBIX YKCIIEPUMEHTATBHBIX
MMOMCKOB, MOCTOSIHHOTO TPY/Aa YYEHBIX U IPAKTUKOB;

WHTEpeca ¥ IMO3HABAaTENbHBIX MOTHBOB B TIONYyYEHHUH M TOCIEAYIOIIeM aHamu3e HHpopmanuu o
MePEAOBBIX JOCTHIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TOBE/ICHMUS;

CIIOCOOHOCTH OIICHHBATh CUTYaIlMH, CBSI3aHHBIC C XUMHUYECKUMHU SIBJICHHUSIMH, U IPUHUMATh OCO3HAHHBIE
perieHus, OpUeHTUPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIIEHWUBATHh CBOE IMOBEJECHWE W TOCTYNKH CBOMX TOBAPHIIECH C MO3UIUN HPABCTBEHHBIX M
MPaBOBBIX HOPM M OCO3HAHME MOCIEACTBUI ITUX MOCTYIKOB;

4) popMupoBaHMSA KYJIbTYPHI 310POBb:



MMOHUMaHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOro oOpas3a XKWU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHMYECKOMY 3JI0POBBIO;

COONIOICHUST TIPaBHJI OE30MacHOr0 OOpaIleHHs] C BEIIeCTBAMHU B OBITY, NMOBCEIHEBHOW >XKM3HH U B
TPYAOBOM AEATEIbHOCTH;

MOHUMAHUS UEHHOCTH NPaBWJ HMHAWBHUIYAJTbHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TOBEJCHUS B
CUTYaIHUIX, YTPOXKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUsS TOCJEICTBUH W HEMPHUATHS BPEIHBIX MPUBBIUCK (YMOTPEOJIEHUS AIKOTOJis, HAPKOTHKOB,
KypeHus);

5) Tpya0oBOro BoCIMTAHMSA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4YEOHO-MCCIIEIOBATEIbCKON JIESITEIIBHOCTH, OOIIECTBEHHO
TMOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JICSITEIBHOCTH;

YCTAaHOBKHM HAa aKTHBHOE YYacTHE B PEIIEHUWU MPAKTUYECKUX 3ajjady COLMAIbHON HAINpaBICHHOCTH (B
pamMKax CBOEro KJiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY H3YyUEHHI0 Tpo(deccuil pa3audHOro poja, B TOM 4YHCIE Ha OCHOBE
MPUMEHECHHUS MTPEIMETHBIX 3HAHUH 10 XUMHH;

YBKEHHUSA K TPYY, JIOASIM TPYyJa U pe3yibTataM TPYA0BOl 1eSTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBUIYyaJbHOU TpaeKTopuu oOpa3zoBaHus, Oyayiied npodeccuu
Y pealin3anuu COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XMMUH,
MHTEPECOB U MOTPEOHOCTEH 001IECTBA;

6) 3K0JI0rM4YecKOro BOCIUTAHMS:

AKOJIOTHYECKU 11eJIeCOO00Pa3HOr0 OTHOIIEHHUS K MPUPOJE, KaK HMCTOYHUKY CYIIECTBOBAHUS KU3HHM Ha
3emie;

MMOHUMAHHUA T100aJIBbHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM, BIUSHHUS SKOHOMHUYECKHX MPOIIECCOB HA
COCTOSIHME MPUPOIHON U COIUATBHOMN CpPeIbl;

OCO3HaHUs HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHIKEHHM XUMHUU JJI1  PEIICHUS BOIPOCOB
PaIMOHAIBLHOTO MIPUPOAONOIB30BAHUS;

AKTHUBHOIO HENPUATHS JIEUCTBUHM, NPHHOCAIIMX BPEN OKPYKAIOIIEH NPUPOAHON Cpene, yMEHus
MPOTHO3UPOBATh  HEOJArOMPUITHBIE OSKOJOTUYECKUE TOCHEACTBUSA  MPEANPUHUMACMBIX JCHCTBUUA U
MPeI0TBpaIIaTh UX;

HAIMYUS Pa3BUTOTO JKOJOTHYECKOTO MBIIIJICHHUS, YKOJOTHYECKOW KYIbTYpPHI, OIBITa JESTEIbHOCTH
9KOJIOTUYECKON HAINpaBJIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI MU B MO3HABATEIHLHON, KOMMYHUKATUBHOW U
COIMAIBHON MPAKTUKE, CTOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITH UI€OJIOTHN XeMopoOuu;

7) 1EeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
0OIIECTBEHHO! MPAKTUKH;

MOHUMAHUA CHENU(UKU XUMUU KaK HayKd, OCO3HaHUA €€ posin B (POPMUPOBAHUU PAMOHATIBLHOTO
HAyYHOTO MBIIIIEHHUS, CO3/IaHUH [[EJIOCTHOTO MPEICTaBICHHS 00 OKPYKaIOIleM MUPE KaK O €AUHCTBE PUPOIBI
U YeJoBeKa, B TO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pElIeHUH MPOoOJeM COXPaHEHUs MPUPOTHOTO
paBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JIJII COBPEMEHHOMN IUBWIM3AINHU: B €€ TYMaHUCTHYCCKOM
HAMpPaBIEHHOCTH M BaXXHOW POJIM B CO3JAHMM HOBOH 0a3bl MaTepUanbHOW KyIbTYPHI, PEHICHUH TI00ATBHBIX
mpo0JieM YCTOWYMBOTO Pa3BUTHSI UYEIOBEUYECTBA — CBHIPHEBOM, DYHEPreTUYECKOM, MUIIEBOM U IKOJIOTHUYECKOM
0€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECNEYCHUU YCJIOBUH YCIEIIHOTO Tpyda M DKOJOTUYECKH
KOMQOPTHOH XKM3HU KKIOTO WIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH T'PaMOTHOCTH: TMOHUMAaHUs CYIHOCTH METOJOB IO3HAHUSA, HCIIOJIb3yeMbIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIIOJIH30BATh MOTy4yaeMble 3HAHUS JIJIsl aHaTN3a U OOBSICHEHUS SIBICHUMA
OKPY’KaIOIIEer0 MUpa M MPOUCXOAANINX B HEM HM3MEHEHUW, YMEHHUs JelaTh OOOCHOBAHHBIC 3aKIIOUEHHUS Ha
OCHOBE HaYYHBIX (DAKTOB M UMEIOMIUXCS JAHHBIX C IIEJIBIO TTOJIYICHHS TOCTOBEPHBIX BBHIBOIOB;

CIOCOOHOCTH CaMOCTOSITENTFHO HCIIOIh30BaTh XMMHUUYECKUE 3HAHUS JIJISl PELISHUS] MPOoOJieM B pealbHBIX
KU3HEHHBIX CUTYaIIHIX;



MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AesITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HENPEphIBHOMY OOpa30BaHUIO M €aMOOOpa30BaHUIO, K AKTHUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH 1O XUMHUU B COOTBETCTBUU C JKU3HEHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSIM TPY/ia B pa3audHbIX chepax nmpodheccCnoHaATbHOU IeATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3ylbTaThl OCBOCHUS Y4e€OHOro mpeaMera «XUMHS» Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:

3HaYMMbIe I (HPOPMUPOBAHHSI MUPOBO33PEHUS 00yUYAIOMINXCSI MK IUCIUILTUHAPHBIE (MEXIIPEIMETHBIE)
oOlIeHay4YHbIE TOHSTHS, OTpa)arollHe IeJOCTHOCTh HAyYHOW KapTUHBI MHpa U cheuuduKy MeTOoJI0B
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTUs, SBJICHUE, IIPOIIECC, CUCTEMA,
HAy4YHbI (aKT, NPUHIMII, THUIIOTE3da, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIelI0BaHue, HaOII0AeHuE,
M3MEpeHue, IKCIEPUMEHT U JIpYyTHUe);

yHHUBEpcajbHble y4eOHble JeicTBUs  (IIO3HABAaTEIbHBIE, KOMMYHHUKAaTHUBHBIC, PpETrYJISTHBHBIE),
oOecneunBaomue (GopmupoBaHue  (QYHKIMOHAIBHOW TPaMOTHOCTH UM COLMAJIbHOW  KOMIETEHIIMH
o0yJaromuxcs;

CTIIOCOOHOCTh OOYYAIOMIMXCSl MCHOJIB30BaTh OCBOSHHBIE MEXKIUCIHMILIMHAPHBIE, MHPOBO33PEHUYECKUE
3HAHUA U YHUBEPCAJIbHbIE YUeOHbIe EHCTBUS B IO3HABATENILHOM U COIIMAILHOM MTPaKTHKE.

MeTtanpeameTHble pe3yabTaThl OTPAXKAIOT OBIAJICHUE YHUBEPCAIBHBIMU y4E€OHBIMU MO3HABATEIbHBIMH,
KOMMYHHKATUBHBIMH U PETYISTUBHBIMH JCHCTBUSIMHU.

OgJaieHne YHUBEPCAIBLHBIMH Y4YeOHBIMH MO3HABATEIbHBIMHU 1eCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE TeHCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATH M aKTYaTH3UPOBAThH POOIIEMy, BCECTOPOHHE €€ pacCMaTpHUBaTh;

OTIPENIeNIATh IETH MACATENbHOCTH, 3a/aBas MapaMeTpbl W KPUTEPUH HUX JOCTIKEHHS, COOTHOCUTH
Pe3yIbTATHI AESITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHUW MPUEMBI JOTMYECKOTO MBIIUICHUS — BBIICIATH XapaKTepHbIE
NpPU3HAKA TOHATUH M YCTaHABIMBATh WX B3aHMMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIUE MOHSATHUS IS
OOBSICHEHUS OT/ACTBHBIX (PAKTOB U SIBICHUI,

BBIOMPATh OCHOBAHUS M KPUTEPUH LTS KIIacCU(DUKAIIMHU BEIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHABIUBATh MPUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY U3Y4aeMbIMH SIBICHUSMH,

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTUBHBIC, JEAyKTHBHBbIC, 10 AaHAJOTUHU), BBISABIATH
3aKOHOMEPHOCTH ¥ TMIPOTUBOPEUHS B PACCMATPHBAEMBIX SIBICHUSX, ()OPMYIHPOBATH BHIBOJIBI U 3aKITFOUCHUS;

NPUMEHSATh B MPOLECCE MO3HAHWS, HCIOJIb3yeMble B XUMHH CHUMBOJHYECKHE (3HAKOBBIC) MOJIEIH,
peoOpa3oBBIBATH MOJIEIbHBIC MPECTABICHUS — XUMUYECKUH 3HAK (CUMBOIT) dJIeMEHTa, XUMU4eckast popmyra,
ypaBHEHHE XUMHUYECKOW peaklMh — MPU PEIIeHWH YUeOHBIX IMO3HABATENBHBIX M MPAKTHUYECKHUX 3ajad,
NPUMEHSATh Ha3BaHHBIE MOJICIBHBIC TPEICTABICHUS /IS BBIABICHHUS XapaKTEPHBIX NPU3HAKOB HM3y4aeMbIX
BEIIECTB 1 XUMHUYECKUX PEAKIUH.

2) 6azoBbIe HCCIeA0BaTEIbCKHE TeliCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIIUi;

dbopMynHpOBaTh LEIM W 3aJa4d HCCIEIOBAaHUS, HCIONB30BAaTh IOCTABICHHBIE M CAMOCTOSTEIHHO
copMyIHpOBaHHBIE BOTIPOCH B KAUECTBE HHCTPYMEHTA TIO3HAHUS U OCHOBHI JIJIsI (JOPMHUPOBAHUS THITOTE3HI TIO
MPOBEPKE MPABIILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

BIIQ/IETh HABBIKAMHU CaMOCTOSITENILHOTO TUIAHWPOBAHUS W TPOBENCHUS YUYEHHYECKHX SKCIIEPHUMEHTOB,
COBEPIIECHCTBOBATh YMEHUS HAOJIIOATh 332 XOJIOM IPOIIECCa, CAMOCTOSITEIFHO TPOTHO3UPOBATH €T0 Pe3yJbTar,
dbopmynupoBaTh O000OIIEHUST ¥ BBIBOJABI OTHOCHUTEIBHO JOCTOBEPHOCTH pPE3YJIhTAaTOB HCCIEAOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOAETAHHOM padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIeOBATENbCKOM U TMPOEKTHOW JEATENIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY TIIOMCKY METOJOB pEIIeHUS TPAKTUYECKUX 3anad,
MPUMEHEHHIO PA3JINYHBIX METO/IOB TIO3HAHMS.

3) paGora c ungopmanmei:



OPMEHTUPOBATbCSI B  Pa3IMYHBIX MCTOYHMKAX MH(pOpManuu (HaydHO-NONYJSIpHAs JHUTeparypa
XMUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIE MOCOOMs, pecypchl MHTepHeTra), aHaIM3UpOBaTh HHQPOPMALHUIO
Pa3NUYHBIX BUAOB U (POPM IPECTABICHUS, KPUTUUYECKU OLIEHUBATD €€ IOCTOBEPHOCTh M HEMPOTUBOPEUYHUBOCTH;

(GopMynMpOBaTh 3ampochl M MPUMEHATh PA3JIMYHBIE METOJbl IpU IMOMCKE M 0TOOpe HHGpopMauuy,
HE00XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

npuoOpeTaTh OMBIT HCIOJIB30BAaHHS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTMH W Pa3IMYHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMalbHYIO (opMy IpeicTaBiieHUs HH(popManuu (cxemsl, rpaduku,
JMarpaMMBbl, TaOJIUIbl, PUCYHKHU U JIpyTHE);

UCIOJb30BAaTh HAYYHBIA S3bIK B KauyeCTBE CpPEACTBa NIpU paboTe ¢ XHUMHUYECKOH HWHpopManuei:
IMPUMEHATh MEXIPeIMETHbIE ((PU3NYECKHe U MaTeMAaTUYEeCKHE) 3HAKU M CUMBOJIBI, (popMyiiel, aOOpeBUaTyphl,
HOMEHKJIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJIATHOCTH.

OgiageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYXKJaeMOil TEMbI B XOJI€ JMAJIOTa W/WIHA JUCKYCCUH, BHICKA3bIBATD
uzaeu, GopMyJIupoBaTh CBOU MPEITI0KEHNUS OTHOCUTENILHO BBIMOJIHEHUS MPEI0KEHHON 3a/1auu;

BBICTYIIATh C IIPE3EHTALMEN PE3yIbTATOB [103HABATEIbHON EATEIBHOCTH, MIOTYYEHHBIX CAMOCTOSITEIBHO
WM COBMECTHO CO CBEPCTHMKAMH IPU BBINOJHEHUH XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUYECKONH padOoThI 110
MCCIICIOBAaHUIO CBOMCTB M3Y4aeMBbIX BEIIECTB, pealH3aluy y4yeOHOro MmpoekTa u (hOpMyIUpOBaTh BBIBOIBI IO
pe3yabTaTaM IMPOBEAEHHBIX HCCIEIOBaHUNH MyTEM COIVIACOBAHUS MO3ULMI B XoJe 0OCyXAeHus M oOMeHa
MHEHUSIMHU.

OBi1aieHHe YHUBEPCAJIbHBIMH PEryJATUBHBIMU AeHCTBUAMM:

CaMOCTOSTENIbHO IUIAHUPOBATH M OCYIIECTBIIATH CBOIO IIO3HABATEIBHYIO ACATEIBHOCTb, OIpPEHeNss €€
LM W 3aJjauyd, KOHTPOJIMPOBaTh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh NpeJlaraeMblii alropuTMm
JeWCTBUI NPH BBIOJHEHUH YUeOHBIX U UCCIIE0BATEIbCKUX 3a/1a4, BEIOUpaTh Hanbosee 3¢ (heKTUBHBIN criocod
UX PELICHUs ¢ YY4ETOM IOJIyUYEHHUSI HOBBIX 3HAHUM O BEIECTBAX U XUMUYECKHUX PEAKIIMIX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLCHKHU.

HNPEAMETHBIE PE3YJIbTATHI
10 KITIACC

[IpeameTHbIe pe3ynabTaThl OCBOEHUA Kypca «OpraHuyeckast XUMHsD» OTPAKatoT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUN O XMMHYECKOM COCTaBJISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, POJIU XUMUHU B MO3HAHUU SIBIICHUM MPUPOJBI, B POPMUPOBAHUU MBIIUICHUS] U KYJIbTYPhl JIMUHOCTH, €&
(YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOW [UIsi pELICHUS MPAKTHYEeCKHX 3aJad U IKOJOTHYECKH
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3710POBBIO U IPUPOJIHON CPEeAE;

BJIAJICHUE CHUCTEMOM XWMHYECKHMX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATralolue MOHATHS
(XMMUYeCKUl ~ BJIeMEeHT,  aTOM,  OJJIGKTpOHHass ~ 000JOYKa  aToMa,  MOJIEKYJla,  BaJCHTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, XUMUYECKas CBsI3b, CTPYKTYpHast (opmyna (pa3BEpHYTast U COKpANIEHHAS), MOJb,
MOIIIpHas Macca, MOJSPHBIA O0BEM, YrIepoAHBIH CKeneT, (YHKIHMOHAIbHAS TPYIa, paguKkai, HU30MepHs,
M30MEpbI, TOMOJIOTHYECKUN pAJl, TOMOJOTH, YIIEBOAOPOABI, KHUCIOPOX M Aa30TCOJEpKAIIUE COCAUHEHUS,
MOHOMED, TOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIC COCIMHEHHS); TCOPUU U 3aKOHBI (TEOpHs
CTpPOEHHUsI OpraHMYecKux BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHMsS] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHUHU; MUPOBO33PEHUECKNE 3HAHUS, JICKAIINE B OCHOBE NMOHUMAHUS NPUYUMHHOCTH U
CHUCTEMHOCTH XWUMHUYECKHX SBJICHUH, (PAKTONOTHYECKHUE CBEJACHHS O CBOWCTBAX, COCTAaBE, IMOJYYCHUU H
0€301acHOM HCTOJb30BAaHUN BAXHEHIIIMX OPraHUYECKHX BEIIECTB B OBITY W MPAKTUYECKOW IEATEIHHOCTH
YEJI0BEKA;

cOPMUPOBAHHOCTh YMEHUUW BBISIBIATH XapaKTepHbIE TMPHU3HAKU TMOHITHIA, YyCTaHABIMBATh UX
B3aUMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIIME MOHSATHSA MPHU OMHCAHWU COCTaBa, CTPOCHUS W MpPEBpaIlCHUN
OpraHNYEeCKUX COCTUHECHUI;



c(OpMUPOBAHHOCTh YMEHUH UCTOIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJISl COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpamIEHHOW) (OpPMYyNT OpPraHMYECKUX BEHIECTB W YpPaBHEHUN XUMHUYECKHX
peaxiuii, U3roTaBIMBaTh MOJEIN MOJEKYN OPraHWYeCKUX BEIIECTB IS WIUTIOCTPALMU UX XUMHYECKOTO H
MIPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(OpPMUPOBAHHOCTh YMEHHUIl YCTaHABIMBATh IMPUHAJUICKHOCTh M3YYEHHBIX OPraHMYECKHUX BEIIECTB IO
WX COCTaBy M CTPOCHHIO K ONPECIEHHOMY KJacCy/Tpymie COCIUHEHUH (yrJIeBOJOPOJbI, KHUCIOPOI H
a30TCO/ICPXKAIINE  COCJUHEHHUS, BBICOKOMOJICKYJSIDHBIE  COCAMHEHHUs), JaBaTh MM  Ha3BaHWUS IO
cuctematudyeckoii HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBHAJIBHBIC Ha3BaHUA OTIACIBHBIX
OpPraHMYECKUX BEIIECTB (ITHJICH, MPOIWJICH, alleTHUJICH, STWICHTJIUKOJb, IIUIepuH, GeHol, (hopManbaeru,
aleTalbAeTu/l, MypaBbUHAsl KUCJIOTA, YKCYCHAs! KMCJIO0Ta, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAS KUCIIOTa, TIII0K03a,
bpykTO3a, Kpaxmall, HeTI0I03a, TIUIKH);

c(OpPMUPOBAHHOCTh YMEHHUS OMNPENENATh BHAbl XUMHUYECKOW CBSI3U B OPraHUYECKHX COEIUHEHUSX
(omMHApHBIE U KPAaTHBIC);

c(hOPMUPOBAHHOCTh YMEHHS MPUMEHSTH IMOJIOKCHUS TEOPUU CTPOCHHS OPTaHMYECKHUX BemecTB A. M.
BytnepoBa /s 0OBsSICHEHUST 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPaHCHHS
MAacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3HUECKUE U XUMUYECKUE CBOWMCTBA
TUMHMYHBIX TPEICTABUTENICH Pa3JIMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3THJICH, MPOMHJICH,
aretwiieH, OyraaueH-1,3, MmetunOyraaueH-1,3, 6€H307, METaHO, 3TAHOJ, dTHUJICHIJIMKOIb, TIIUIEPHH, (EHO,
aleTanbpJeru, MypaBblHasl U YKCYCHasl KUCJIOTBI, TIIOKO3a, Kpaxmall, IeJUTI0I03a, aMUHOYKCYCHAsl KHCIIOTa),
WUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKIY HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIIHH C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTCPU30BATh HCTOUYHUKHU YTIICBOIOPOJTHOTO CHIPbs (He(Th, IPUPOITHBIHI
ras, yrojib), COcOObI UX MepepadoTKH U MPAKTHUECKOE MPUMEHEHHUE MPOTYKTOB MEePepadOTKH;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUMCICHUS MO XUMHUYECKHM YpaBHEHHSIM (Macchl, 00bEMa,
KOJMYECTBA MUCXOJIHOTO BEUIECTBA WM MPOJYKTA PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOIUYECTBY OAHOTO
13 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHU BIAJCTh CHCTEMOMN 3HAHHI 00 OCHOBHBIX METOJAaX HAYYHOTO TMO3HAHUS,
UCIIONIb3YEMBIX B XHUMHUHU TpPU HM3YUYEHUU BEIIECTB M XUMHUYECKHX SBICHHUHN (HAOMIOJeHUE, W3MEpEeHHe,
HKCIIEPUMEHT, MOJEITUPOBAHUE), UCIIONB30BaTh CHUCTEMHbIE XUMHUYECKWE 3HAHUS JJISl MPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIECCTBAMH H UX IIPUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOIOAATH MPaBUJIa MOJB30BAHUS XUMUUYECKON TIOCYI0N U J1abOpaTOpPHBIM
o0opynoBaHUEM, a TakKe IMpaBuUiia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKLIUSAMH TIO
BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUHN TUIAHUPOBATH U BBIMOJIHATH XUMHUYECKHUN DKCIIEPUMEHT (TMpeBpalieHus
OpraHWYECKUX BEIICCTB NPH HArpeBaHUH, MOJyYEHHWE JTHICHA W HW3YYEHHE €ro CBOMCTB, KAa4€CTBEHHBIC
peaKiuyu OpPraHUYECKUX BEIIECTB, JEHATypalusi OENKOB MpH HarpeBaHWUU, I[BETHBIC PEAKIMH OEIKOB) B
COOTBETCTBUHM C TpaBUJIAMU TEXHUKH O€30MaCHOCTH MpH OOpalleHWH C BEIIeCTBAMU M JaOOpPaTOPHBIM
o0opyI0BaHUEM, TPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO OKCIEpUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX PEaKHii U GOpMyIUpPOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMUYECKYIO MH(POPMAIIUIO, TTOIYyIaeMyI0 U3
pa3HBIX UCTOYHHUKOB (CpencTBa MaccoBO nHpopMaluu, IHTepHET U Jpyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh TTPaBUiIa YKOJOTHIYECKH 1IeJIECO00pa3HOTO TTOBEACHUS B OBITY U
TPYIOBOM JEATEIHLHOCTH B IIEJIAX COXPAHEHHs] CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOTHON CpEmpl,
0CO3HaBaTh OMAaCHOCTh BO3ACHCTBUS Ha >KUBBIE OPTaHU3MBbI ONPEACIIEHHBIX OPraHUYECKUX BEIIECTB, IOHUMAs
cmbicn mokaszatens [1JIK, mosicHATh Ha mpuMepax CIOCOOBI YMEHBIICHUS U MPENOTBPALICHUS MX BPEAHOTO
BO3JICUCTBHS HA OPTaHU3M YEJIOBEKa,;

JUIsT O0y4JaroImMXCs ¢ OTPAHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBBSI: YMEHHE NPUMEHSITh 3HAHUA 00
OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKHX SBJICHHIA,



IUISL CHIENBIX U CIa0OBUAAIIMX OOYyYaroUIMXCs: YMEHHE HCIIOJIb30BaTh PEIbe(hHO-TOUCUHYIO CHUCTEMY
obo3nauenuii JI. bpains i 3anmucu XUMUYECKUX (GOPMYIL.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUA Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(hOPMUPOBAHHOCTh TPEACTABICHUN: O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa, POJU XVMMHH B TIO3HAHWUU SIBIICHUU TPHUPOJIBI, B POPMUPOBAHUN MBINUICHHUS] M KYJIbTYpPhl JTUYHOCTH, €€
(GYHKIIMOHATBHOW TpaMOTHOCTH, HEOOXOIMMOM MJii pelIeHHs NPAKTHUYECKUX 3aJad M HKOJIOTHYECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CPEIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHMX 3HAHMM, KOTOpas BKJIIOYACT: OCHOBOIIOJAralIIue MOHSITHS
(XMMHYECKUI 3JIEMEHT, aTOM, HM30TOI, S-, P-, d- 3JCKTPOHHBIC OpOMTAIM aTOMOB, MOH, MOJICKYJa, MOJb,
MOJIApHBIA  00BEM, BaJCHTHOCTh, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHHUS, XHUMHUYECKas CB3b
(xoBaJleHTHasi, HMOHHAs, METaJUIMYeCKas, BOJOPOAHAS), KPHUCTAJUIMYECKas pEIIETKa, THUIBI XUMHUYECKUX
peakuuii, pacTBOp, DJIEKTPOIUTHI, HEINCKTPOJIUTHI, OSIEKTPOJIUTUYECKAS] JAUCCOLUALMS, OKHUCIHUTEb,
BOCCTAHOBUTEJb, CKOPOCTh XMMHMUYECKOM peaklUh, XMMUYECKOE PABHOBECHUE); TECOPUU U 3aKOHBI (TEOpHs
3JEKTPOJUTUYECKON auccouuanuu, nepuoaudyeckuid 3akon [[. M. MenneneeBa, 3aKOH COXpaHEHHUS MacChbl
BEIIECTB, 3aKOH COXpPAaHEHUS M TPEBpAIICHUS DHEPrMH NPU XHUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIME B OCHOBE MOHMMAHUS NMPUUYUHHOCTU U
CUCTEMHOCTH XHMHYCCKHUX SIBIICHUH, (DAaKTOJIOTMUYECKHUE CBEICHUS O CBOWCTBaX, COCTaBe, IOJNYYCHUU U
0€30MacHOM HCIIOJIb30BAHUN BAKHEUIITUX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOH ESTEIbHOCTH
YEJIOBEKa;

cOPMUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTepHbIC MPHU3HAKA TMOHITHHA, YyCTaHABIMBATh WX
B3aUMOCBSI3b, MCIOJB30BATh COOTBETCTBYIOIIME IOHATHUS TPU OINKWCAHUM HEOPTaHWYECKUX BEIIECTB U HUX
MpEBpaICHU;

c(OpMHUPOBAHHOCTh YMEHUH UCTIOIH30BaTh XUMUYECKYIO CHMBOJIUKY JIJIsl COCTaBICHHS (pOPMYIT BELIECTB
U ypaBHEHUN XUMHUYECKUX peaklui, cucremarndeckyro HoMeHknaTypy (IUPAC) u TpuBHalbHbIE Ha3BaHUS
OTJIETTbHBIX HEOPTraHUYECKHX BEUIECTB (YrapHbIN ra3, YIVICKUCIIbIA Ta3, aMMHUakK, raiéHas u3BecTb, HerameéHas
W3BECTh, MTUTHEBAS COJIA, ITUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHI OMpEeNATh BAJICHTHOCTh U CTETIEHb OKHCIEHUS XUMUYECKUX AIIEMEHTOB B
COCIMHEHHSIX Ppa3UYHOIO COCTaBa, BHJ XWUMHUYECKOW CBS3U (KOBaJCHTHAs, WMOHHAs, MeTaJUITHYecKas,
BOJIOPOAHAs) B COCIUHECHHSIX, THUIM KPUCTALIMYECKONM PEmETKH KOHKPETHOTO BeIlecTBa (aToMHasi,
MOJICKYJIIpHAsi, HWOHHAs, METANTMYECKas), XapakKTep Cpeabl B BOJHBIX pacTBOpax HEOPTaHUYECKUX
COECTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAAICKHOCTH HEOPTaHMUYECKHUX BELIECTB MO UX COCTaBY
K OIpeAeTEHHOMY KJIacCy/Tpymie COEIWHEHHM (IPOCThIe BEIIECTBA — METAJUIbl W HEMETaUIbl, OKCHJIBI,
OCHOBaHMSI, KUCTIOTHI, aM(OTEPHBIC THAPOKCUIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICI Tepuoandeckoro 3akoHa JI. WM. MenneneeBa u
J€MOHCTPHUPOBATh €T0 CUCTEMATH3UPYIOITYI0, 00BICHUTEIBHYIO U IPOrHOCTHYECKYIO (DYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTEPU30BaATh JEKTPOHHOE CTPOCHUE aTOMOB XMMHYECKUX JIEMEHTOB
1-4 nepuonos [lepuoanueckoii cucTeMbl XUMHUeCKuX 3y1eMeHToB J[. . MenneneeBa, UCmonb3ys MOHATHS «S-,
p-, 0-3JIEKTPOHHBIC OPOUTAIHNY, «IHEPTETHUECKUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH U3MEHECHHUSI CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB U MX COEIMHEHUN Mo mepuojaMm u rpynnam [lepuoandeckoil CUCTEMbI XMMUYECKUX
anemenToB 1. . Menaeneena;

cOpPMUPOBAHHOCTh ~YMEHHMIl  XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XHMHYECKHE CBOMCTBA
HEOPraHUYECKUX BEIECTB PA3IMYHBIX KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHUE N'€HETUYECKOW CBS3U MEXIY
HEOPraHUYECKHUMH BEIIECTBAMU C TOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIHIA;

c(hOpPMHUPOBAHHOCTh YMEHHS KIJIACCU(PHUITUPOBATh XHUMHYECKHE PEAKIMH M0 PA3IUIHBIM IPU3HAKAM
(4ucnmy M COCTaBY pearupyrolux BEIIECTB, TEIIOBOMY 3 (DEKTy peakiuy, N3MEHEHUIO CTENEeHEH OKHCICHUS
AJIEMEHTOB, 0OPAaTUMOCTHU PEAKIINH, YUACTUIO KaTanu3aTopa);



C()OPMHPOBAHHOCTD YMEHHMH COCTaBIATh YPABHEHUS pEaKUUM pa3IMuYHBIX THUIIOB, IOJHBIE U
COKpaIlEHHBIC YPAaBHEHUS PeaKkIiii HOHHOTO OOMEHA, YYUTHIBAs YCIOBHUSA, IIPH KOTOPHIX 3TH PEAKLUU UAYT 10
KOHIIa;

Cc()OPMHUPOBAHHOCTb YMEHHUI NPOBOAUTH PEAKIIUHU, NOATBEPAKAAIOLINE KaUeCTBEHHBIM COCTAB Pa3IMYHbIX
HEOPraHWYECKUX BEILECTB, PACIO3HABATh OIBITHBIM IIYTEM HMOHBI, IPUCYTCTBYIOIIME B BOIHBIX PAacTBOPAX
HEOpPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCT, YMEHUH pPACKPBIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN
IIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHCca ATUX peaKIHii;

Cc(OPMHUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKLMU OT pa3IU4HbIX
(bakTOpOB; XapakTep CMEIIEHUS XHUMHYECKOIO PABHOBECHS B 3aBHUCMMOCTH OT BHEIIHETO BO3JCHCTBUS
(npunuun Jle [larense);

C()OPMHPOBAHHOCT YMEHHMHM XapakTepu3oBaTb XHMHUYECKME IPOLECCH, JIeXKallde B OCHOBE
IIPOMBIIIICHHOTO IOJY4YeHUs CEPHOH KUCIIOTHI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTb INpEACTaBICHUN 00
O0IIMX HAayYHBIX MMPUHIUIAX M SKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO ITPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUH NPOBOIMTH BBIUMCIECHUS C HCIIOJB30BAHHEM IOHATUS «MAaccoBas OIS
BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHHWH ra3oB NPH XMMHUYECKHX PEaKLHUAX, MAacChl BELIECTBA WU
00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM 00bEMY OJHOIO U3 YYaCTBYIOIIUX B PEAKIUU
BEIIECTB, TEIJIOBOTO 3(PQeKTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, NMPEBPALICHUS U
COXPAHEHUS SHEPIHH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOAATH MpaBHUJIa M0JIb30BaHHUS XUMUYECKOM OCYI0H U J1abOpaTOpHBIM
o0OpyZOBaHHEM, a TakXKe IpaBWja OOpalleHHs C BEIEeCTBAMU B COOTBETCTBMM C MHCTPYKLHUSAMH IIO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMU IUIAHUPOBATH W BBINOJIHATh XWMHYECKHHA OSKCIIEPHUMEHT (pa3lioKeHHE
IIEPOKCHJIA BOAOPOJA B NMPHUCYTCTBUHU KaTalu3aTopa, ONPENEICHHE CPeAbl PaCTBOPOB BEIIECTB C IOMOILBIO
YHUBEPCAJIbHOI'O MHIMKATOPA, BIUSHHUE PA3JIMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHYECKOM peakluu, peakiuu
HMOHHOI0 OOMEHa, Ka4eCTBEHHbIE PEaKLMU Ha cynb(aT-, KapOoHAT- U XJIOPUA-aHHUOHBI, HA KaTUOH aMMOHHUS,
pellIeHne PKCIIEPUMEHTAIBHBIX 3aja4 1o Temam «Metamibel» u «Hemeramib») B COOTBETCTBUU C MpPaBUIaAMU
TEXHUKU O€30MacHOCTH NpU OOpallleHWH C BELeCTBAaMHU M JabOpaTOPHBIM 00OPYIOBaHHEM, MPEICTABIAThH
pe3yabTaThl XMMHMYECKOTO HKCHepUMEHTa B (opMe 3alucH ypaBHEHHH COOTBETCTBYIOLIMX pPEAaKUUH U
(GbopMyIMpOBAThH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBATh XUMUYECKYI0 MH(POPMAIUIO, MOJIyYaeMyI0 U3
Pa3HbIX UCTOYHUKOB (CpeICcTBa MaCCOBOM KOMMYHMKAIMK, IHTepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHUHN COOIIOIAaTh MPAaBUiIA SKOJIOTUYECKH 11eJIeCO00Pa3HOr0 MOBEJCHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B IEJIAX COXPAHEHHUS CBOErO 3/I0pOBbS M OKPYXKAIOLIEH NPUPOJHOU Cpensbl,
OCO3HaBaTh OINACHOCTb BO3JCHCTBUS HA >KMBBIE OPTraHU3Mbl OIpPENEIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazarenss [IJIK, mosicHATP Ha mnpuMmepax crnocoObl YMEHBLIEHUS W TNPEJOTBPAIICHHUS HX BpPEIHOTO
BO3JCHCTBUS HA OPTaHU3M YEJIOBEKA;

U 00yYaroluXcs C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: yYMEHHE HpPHUMEHSATh 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHU;

JUIA CJENbIX U CIa0OBUASIIMX OOYYaroIIMXCS: YMEHHE HCIOJb30BaTh PEIbe(HO-TOYEUHYIO CHCTEMY
obo3Hauenuii JI. bpaiist 1uid 3anmucu XUMUYECKUX (OPMYIL.
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