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MHNOACHUTEJIBHAS 3AIINCKA

[IporpammMa 10 XMMHM Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @enepanumn», TpeboBaHMiA K
pe3ysbTataM OcBOeHUs (efepanbHON 00pa3oBaTEeNbHON MporpaMMbl cpeaHero oodmiero odpaszosanus (DOIT
COO), npencraBineHaslx B denepanbHOM TOCyIapcTBEHHOM oOpaszoBarenbHOoM cTanmapre COO, ¢ yuérom
Konuenuuu npenopaBanusi ydeOHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX OpraHusanusx Poccuiickoit
@denepanuu, peaau3yrolUX OCHOBHbIE 00pa30BaTENIbHBIE MPOTPAMMBI, U OCHOBHBIX MONOkeHHH «CTpareruu
pasBuTus Bocriutanus B Poccutickoit deneparuu Ha niepuona 10 2025 roga» (Pacnopspkenue IlpaBuTenscTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJIOB K pa3pabOoTKe MporpamMmbl IO XUMUH, K ONpPEAETICHUIO O0IIel cTpaTeruu o0ydeHus,
BOCIIUTAHUS U Pa3BUTHA OOYUaAIOMIMXCS CpencTBamMu ydeOHoro mpeamera «Xumusi» ans 10—11 kmaccoB Ha
0a30BOM ypoOBHE cocTaBWIU KoHIentyanbHble TonoxkeHuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJICH,
coJiep>KaHusl, pe3yIbTaToB 00yUeHHUsl U TPeOOBAHUN K YPOBHIO MTOATOTOBKH BHIITYCKHUKOB.

Xumuyeckoe 06pazoBaHue, OIYy4aeMOE BBITYCKHUKaMU 00111e00pa30oBaTeNIbHOM OpraHnu3alui, SIBIsSeTCs
HEOTHEMJIEMOM 4YacThlo HUX 00pa3oBaHHOCTH. OHO CIYy)XUT 3aBEpUIAIOIIMM JSTAaloM peanu3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM ypOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIHX I[ETIOCTHOW CUCTEME XMMHYECKOTO
o0Opa3oBaHus. DTH LIGHHOCTH KacarOTCsl O3HAHUS 3aKOHOB MPUPOIbI, POPMHUPOBAHUS MUPOBO33PEHUS U O0IIeH
KyJbTYPBI YEJIOBEKA, a TaKXKe DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M MPHUPOJIHOM
cpene. Peanmusyercs xumudeckoe oOpa3zoBaHHE OOYYArOIIMXCS HA YPOBHE CpEIHEro oO0Iero oOpa3oBaHHS
CpeacTBaMH y4yeOHOro ImpenMera «XUMHUsD, COJAEpKaHuEe U NOCTPOECHHE KOTOPOTO OIpPENETEHbl B IIPOrpaMMe
M0 XUMHH € YYETOM CeU(PHUKU HAYKA XUMUU, €€ 3HaYCHHs B TO3HAHUH MIPUPOJABI U B MAaTEPUAIBHOMN JKU3HU
oOmiecTBa, a Takke ¢ y4yéToM OOIIMX Ieed U MPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oomero oopa3zoBanus B Poccuiickoit @enepanuu.

XUMHUs KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK UIPAaeT 0COOYIO POJIb B COBPEMEHHOW IMBUIN3ALUY, B
CO3/IaHUU HOBOM 0a3bl MaTepuaabHOU KynbTypbl. OHa BHOCUT CBOH BKIa] B (hOpMHpOBAHHE PAllMOHAIBEHOTO
HAyYHOTO MBIIUICHHS, B CO3JaHHME IIEIOCTHOTO MPEACTaBICHUS 00 OKpYXKalolleM MHUpPE KaK O E€IHHCTBE
IPUPOJBl U YENOBEKa, KOTopoe (opMUpyeTCs B XMMHUHM Ha OCHOBE IMOHMMAHHS BEIIECTBEHHOTO COCTaBa
OKpY’KaloIlero MUpa, OCO3HAHMSI B3aMMOCBS3U MEXJy CTPOEHUEM BELIECTB, UX CBOMCTBAMU M BO3MOKHBIMU
00J1aCTSIMHM TPUMEHEHHUS.

TecHO B3aMMOAEHCTBYS C OPYIMMM €CTECTBEHHBIMM HayKaMH, XMMHS CTajda HEOThEMJIEMOW 4YacThIO
MHUPOBOM KyJbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO TPyAa M JKU3HM KaXJIO0ro dWieHa oOIlecTBa.
CoBpeMmeHHas XMMHsI Kak HayKa CO3MJaTebHasl, KaK HayKa BBICOKMX TEXHOJIOTHMH HalpaBjieHa Ha pelIeHHe
ro0anbHEIX MNpOOJEeM YCTOMUMBOIO pa3BUTHs YEJIOBEUECTBA — CBHIPHEBOM, JHEPreTHYECKOW, MHIIEBOH,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHBbl 3JOPOBBS.

B cootBercTBUM ¢ oOmMMH TEISMH W MPUHIMUIIAMH CpeaHEero oOiero oOpa3oBaHHsS COJEp KaHHE
npenMera «Xumus» (10-11 xmaccsl, 0a30BbIl YpOBEHb W3Y4YEHMs]) OpPUEHTHPOBAHO IMPEUMYIIECTBEHHO Ha
OOIIEKYJIbTYpHYIO MOJATOTOBKY OOyYaromuxcs, HEOOXOJUMYI0O MM s BBIPaOOTKM MHPOBO33PEHUYECKUX
OPHEHTUPOB, YCIEUIHOTO BKJIIOUEHHS B )KU3Hb COLIMYMA, MPOJODKEHUS 00pa30BaHus B pa3IMYHBIX 001aCTsX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTraBngomuMy mpeaMeTra « XuMus» SBIS0TCS 0a30Bble Kypebl — «Opranndeckast XuMus» 1 «Oo01mas u
HEOpPraHMYecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI 0Aa30BOM HAYKH:
cucTeMa 3HAaHWM MO HEOPraHWYeCKOW XMMHUM (C BKIIOUYEHHEM 3HAaHMN W3 OO0LIell XMMHUHM) MU OpraHMYecKou
xumun. dopmupoBaHHe MAHHON CUCTEMBbl 3HAHUM TpPU HM3yYEHUH MpeaMeTa oOecrnedyuBaeT BO3MOKHOCTD
paccMOTpeHHs BCETO MHOT000Opa3us BEIIECTB Ha OCHOBE OOIINX MOHITH, 3aKOHOB ¥ TEOPUN XUMHUHU.

CrtpykTypa conepxaHusi KypcoB — «Opranudeckass xumus» u «OOmas u HEOpraHWYecKas XUMUS)
copMHpOBaHa B IpoOrpaMMe 10 XMMHU Ha OCHOBE CHCTEMHOT'O MO/AX0/a K U3yUeHHIO yueOHOTro MaTepuaia u
00yCJIOBJIEHa MCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHMEM 3HAHUN Ha OMpPENENEHHBIX TEOPETUUYECKHX YPOBHSX.
Tak, B Kypce opraHM4ecKoi XMMHH BELECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCHUECKON TEOPHH CTPOCHUS
OpPraHMYECKUX COEAMHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMMYECKUX M DJIEKTPOHHBIX MPEACTABICHUH O



cTpoeHuH BemiecTB. CBezieHNs 00 U3yyaeMbIX B Kypce BElIecTBaxX JNAIOTCA B Pa3BUTUU — OT YIJIEBOJIOPOAOB JI0
CIIO)KHBIX OHMOJIOTUYECKH AaKTHBHBIX COCAMHEHHN. B Kypce OpraHMuYecKodl XUMHUU MOIY4aroT pa3BUTHE
chOpMUPOBAHHBIE Ha YpPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHUs TMEPBOHAYAIBHBIE TPEIACTABICHUS O
XUMHUYECKON CBSI3U, KJIACCU(UKAIIMOHHBIX TMPU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIECTB OT HX
CTPOCHHSI, 0 XUMUYECKOU PeaKIiu.

[Tox HOBBIM yTJIOM 3peHUsI B IpeaMeTe «XuMus» 0a30BOTO YPOBHS pacCMAaTPUBACTCS M3yUCHHBIM Ha
YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs TEOPETHUSCKUNW Marepuall Hu (AKTOJIOTHYECKHUE CBEICHUS O
BEUIeCTBAaX M XUMHUYECKOW peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHMuecKas XUMUS)
oOydarolmuMcsi  MPEJOCTaBISETCS  BO3MOXHOCTh  OCO3HATh  3HAYEHHE MEPUOJMYECKOro 3aKoHa C
OOIIETEOPETUYECKUX U METOJOJIOTHUSCKUX TO3HIHMA, TIyOXKe MOHATh UCTOPHUYECKOE H3MEHEHUE (PYHKIIHIA
3TOT0 3aKOHA — OT 0000IIaroIIeH 10 00BICHSIONIEH 1 MIPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHMI O BaKHEHIINX BEIIECTBAX, UX COCTaBe, CTPOCHUU, CBOMCTBAX M MPUMEHEHUH, a
TaK)K€ 0 XUMUYECKHX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs JOMOIHseTcs B Kypcax 10 u
11 xjaccoB 3IeMEHTaMU COACPXKAHHS, WMEIOIUMHU KYyJIbTYpOJIIOTHYECKUN ¥ TMPHUKIAHON Xapaktep. OTH
3HAHUS CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3M XHMHU C JPYTMMH HayKaMHd, PacKpbIBalOT €€ poJib B
MO3HABATEIBHON M IPAKTUYECKOH 1EATEIbHOCTH YeJI0BEeKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHS K MTPOLIECCY
TBOpPUECTBA B OOJACTH TEOpPUM M MPAKTUYECKUX TMPUIIOKEHUN XUMHH, TOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO W JUMYHOCTHO 3HAYMMBIX MPOOJEMax, CBA3AHHBIX C XHUMHEH, KPUTHUCCKU
OCMBICIIUBAaTh WH(POPMAIMI0O M MPUMCHITh ©€ JUIsl MOTOJHCHHS] 3HAHWW, PEIICHHS WHTCIUICKTYaIbHBIX WU
AKCIIEPUMEHTAIbHBIX HCCIEAOBATEIbCKUX 3aJad. B 1enom coaepkaHue y4deOHOro mnpeamera «XUMUSD»
JAHHOTO YPOBHS U3yYEHHUs OPUEHTHUPOBAHO Ha (OPMUPOBAHUE y OOYYAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
TS IOHUMaHusT QritocoCKuX UaeH, TAaKUX Kak: MaTepUaIbHOE SAMHCTBO HEOPTaHUIECKOTO U OPTaHUIECKOTO
MUpa, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB MX COCTAaBOM M CTPOSHHEM, MO3HABAEMOCTh MPUPOIHBIX SBICHHIMA
myTéM DOKCHEpUMEHTAa U pEIIeHUs MPOTUBOPEUUN MeEXAy HOBBIMH (aKTaMd U TEOPETUYECKUMU
MPENOChUIKAMU, OCO3HAHUE POJIM XMMHHU B PEIICHUN YKOJIOTUYECKUX MPOoOiIeM, a TaKkxke mpodiemM coepekeHus
SHEPreTHUYECKUX PECYypPCOB, ChIPbsl, CO3JaHMsI HOBBIX TEXHOJIOTUN U MAaTEpPUAIIOB.

B mmane pemieHus 3a7a4 BOCIIUTAHUS, PA3BUTHS U COMMATN3AIMU 00 yJIArOIIUXCS IPUHSATHIC POTPaAMMOI
10 XMMHH TIOJXOBI K ONPEACICHUIO COACPKAHUS M TIOCTPOCHUS MPEAMETA MPEAyCMaTPHBAIOT (DOPMHUPOBAHKE
YHHUBEpPCATbHBIX Y4EOHBIX IEHCTBHM, MMEIOMUX 0a30BOE 3HAUEHHUE /NS PA3IUYHBIX BUAOB JESATEIBHOCTH:
pelieHus mpoOieM, MoWcKa, aHanu3a U o0paboTku MHGOpPMAIUU, HEOOXOAUMBIX Ui MPUOOPETEHHUs OMbITa
MIPAKTUIECKON M MCCIIE0BATEIBCKOM IS TSIIbHOCTH, 3aHIMAFOIIEeH BaXKHOE MECTO B TIO3HAHUH XUMUH.

B mpaktuke npernogaBaHus XMMHAW KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, TaK M HA YPOBHE
cpemHero ooOmero oOpa3oBaHMs, TPU OINPENEICHUH COJEPKATENbHOW XapaKTepUCTUKU IeNell H3ydeHHs
mpelMeTa HalpaBlICHHEM NEPBOCTENICHHONW 3HAYMMOCTH TPAJWIIMOHHO TMPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHICCKON JCSITEILHOCTH YEIIOBEKA U KaK
OJTHOTO M3 KOMITOHCHTOB MHPOBOW KyJIbTYpbl. C METOJIMYECKOW TOUKH 3PEHUS TaKOW TOIXO K OMPEACIICHUIO
1eNel u3y4eHusl IpeIMeTa SBISETCS BIOJIHE OMPaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pPEHUS TJIABHBIMH LIETISIMU M3yUeHUs IpeameTa « Xumus» Ha 0a30BOM YpPOBHE
(10 —11 xu1.) sBIISIFOTCSL:

e (GopMHpPOBAHUE CUCTEMBl XUMHUYECKUX 3HAHUN KaK BaXKHEWIIIEH COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOMN
KapTUHBI MHPa, B OCHOBE KOTOPOMU JIeXKaT KIFOYCBBIC MOHATHS, (PyHIaMEHTAIbHbBIC 3aKOHBI U TEOPUH
XUMHH, OCBOCHHE s3bIKa HAyKH, YCBOCHHE W IIOHUMaHHWE CYIIHOCTH JOCTYITHBIX OOOOIICHUI
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHHS BEIIECTB U XUMUYECKUX
peaxiuii, HeOOXOAMMBIX ISl IPUOOPETEHUS YMEHHI OPUEHTUPOBATHCS B MUPE BEUIECTB M XUMUYECKUX
SIBJICHUH, IMEIOLUX MECTO B IIPUPOJIE, B TPAKTUYECKON U ITOBCEHEBHOM )KU3HH;

e pa3BUTHEC YMEHUH U CHOCOOOB JICATEIBHOCTH, CBS3aHHBIX C HAOMIOJCHHEM U OOBSICHCHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHIEM MPaBIIT 0€301TaCHOT0 00OpaIeHus C BEIECTBAMH.

Hapsiny ¢ aTiM, conepkaTelibHas XapaKTepUCTHKA [eJIeH W 3a7ad W3ydeHUs MpeMeTa B IporpamMme 1o
XUMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHM C HOBBIMHU MIPUOPUTETAMHU B CUCTEME CPEIHEro OOIIero



obpazoBanus. CerogHs B MPENOJaBaHUN XUMHUHU B OOJIBIICH CTETIEHHW OTHAETCS MPEANOYTEHHE MPAKTHUECKON
KOMIIOHEHTE COJIep>KaHMsl 00y4YeHHs, OPUECHTUPOBAHHON Ha MOJTOTOBKY BBITYCKHUKA 00I1€00pa30oBaTeIbHOM
OpraHu3aIiH, BJIAACIONIET0 HE HAOOpOM 3HAHMM, a (PYHKIHMOHAJIHHON I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHHUSIMHU aKTHBHOTO TOJTyYCHHs 3HAHUH W MPUMEHEHUS WX B PEATbHOM XKU3HU JUISl PEIICHUS MTPAKTUICCKIX
3ajay.

B cBs31 ¢ 3TUM Ipu U3yUYSHHUHU TIpeaMeTa « XUMUs» JOMUHHUpPYIOIIee 3HAYCHHE TPUOOPETAIOT TaKUE LEIH
U 33/1a41, KaK:

ajanTanusg OOYyYaloImMXCs K YCIOBUSM JHMHAMUYHO DPAa3BHBAIOIIETOCS MHpa, (OPMHPOBAHHE
MHTEIJUICKTYyaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY
NPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIlMAX, CBA3aHHBIX C BEIIECTBAMU M HUX
PUMEHEHHUEM;

dbopmMupoBaHHE Yy OOYYalOIIUXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMH), HWMEIOIIUX
YVHHUBEpCAIbHOE 3HAYCHHE Ui Pa3IMYHBIX BHJIOB JCATEIBHOCTU: PEIICHHs MpoOJieM, MOWCKa, aHalu3a M
00paboTku nHpOpMaHH, HEOOXOAUMBIX JJIs MPUOOPETCHUS OIBITA ACSITEILHOCTH, KOTOPAs 3aHUMAET BaXKHOE
MECTO B MMO3HAHUU XUMHH, A TAKXKE JUIS OLEHKHU C MO3HUIUN HKOJIOTHIYECKOM 0€30IacCHOCTH XapaKTepa BIHSHUS
BEIIECTB M XUMHYECKHIX POIIECCOB HA OPTraHU3M UYEJIOBEKAa M MIPUPOIHYIO CPEaY;

pa3BUTHE [MO3HABATEIIBHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00YYarOIIUXCS:
CIIOCOOHOCTH CaMOCTOSATENBHO IMPHOOPETaTh HOBBIC 3HAHHS IO XMMHUU B COOTBETCTBUU C IKHU3HCHHBIMH
noTPeOHOCTSIMH, HCIIOJIL30BaTh COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOIOTUH IS TTOMCKA M aHaIn3a y4eOHOU
Y HAYYHO-TIOMYJIIPHON HH(OPMAIIMK XUMHUYECKOTO COACPIKAHUS;

dbopMHpOBaHHE W PAa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO M  JIOTUYECKOTO  MBIILICHHS,
HAOJIOAATENbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOAWMBI, B YaCTHOCTH, IIPH
TUTAHUPOBAHHH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHUE y O0yYaromuxcs: yOekIEHHOCTH B TYMaHHUCTUYECKON HANpPaBICHHOCTH XUMHH, €€ BaKHOU
pOJIM B PEUICHUHU TIO0ATBHBIX MPOOJIEM PAlMOHAIBHOTO MPUPOJIONOIH30BAHUS, TOTIOJIHEHUS SHEPTeTUYCCKUX
PECYpPCOB M COXPAaHEHUsS! TPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpPEeKHOrO OTHOIICHHS K
NPUPOJIE W CBOEMY 3[0POBBIO, a TAaKKe IMPHOOPETEHHUS OIbITa HCIOJIH30BAHUS TMOJYYCHHBIX 3HAHUHA IS
MPUHATHUS TPAMOTHBIX PEIICHUH B CUTYAIMX, CBI3aHHBIX C XUMUYECKUMU SBIICHHUSIMH.

B yuebHOM mane cpegHero ooiiero oopa3zoBaHus npeaMer «XuMus» 6a30BOro ypoBHs BXOJUT B COCTaB
npeaMeTHoi o0iactu « EcrecTBeHHO-HayuUHbIE IPEAMEThD.

OOmiee 4mCcIO YacoB, OTBEACHHBIX JUISI WM3YYEHUS XUMHH, Ha 0a30BOM YypOBHE CpEIHEro oOmIero
oOpa3zoBanusi, coctapisieT 68 yacoB: B 10 kinacce — 34 yaca (1 gac B Henemto), B 11 kiacce — 34 gaca (1 yac B
HEJIEIIO).

COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHMH

[IpenMer oprannueckoil XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUECHUE B MOJYYEHUH HOBBIX BEIIECTB
u MaTtepuanoB. Teopusi cTpoeHHs opraHMYecKHX coeauHeHuil A. M. ByTiepoBa, €€ OCHOBHBIE IOJIOKEHHS.
CrpykTypHble (HOpMYJIBI OPraHMYECKUX BELIECTB. [ 'OMoorus, nzomepusi. XuMHUYECKasi CBA3b B OPraHMYECKHX
COEIMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenue o kiaccudukaluy OpraHMYecKUx BemiecTB. HoMeHKkaTypa OpraHn4eckux CoeIMHEHUi
(cucTemaruyeckasl) U TpPUBHAIbHbIE HA3BAHUS BAKHEHIIUX MPECTaBUTEINIEH KIIAaCCOB OPraHUYECKUX BEIIECTB.

DKclepUMeHTaIbHbIe METOJbl M3yUeHHsl BELIECTB M WX IpEeBpAIleHUil: 03HAKOMIIEHHE C oOpa3namu
OpPraHMYECKHX BEIIECTB M MaTepuallaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPTaHUYECKUX BEIIECTB,



HaOIIOZCHUE U ONKCAaHHE JIEMOHCTPAILMOHHBIX OIBITOB IO MPEBPAIIECHUI0 OPraHUYECKUX BEIIECTB IpU
HarpeBaHuu (IJIaBlieHUe, OOYTIIMBAHUE U TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHH psf. MeTaH M 3TaH — NPOCTEHIINE MPECTaBUTEIN
aJIKAaHOB: (hU3MUYECKHE U XMMHUYECKHE CBOWCTBA (pPEaKLMU 3aMELICHUs M TOPEHUs), HAXOXKAECHUE B IPUPOAE,
[I0JIy4E€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PsiA. DTUIIEH U MPONUJIEH — MPOCTEUIINE IPEICTaBUTENN
AJIKEHOB: (PM3MYECKUE M XUMMUYECKHE CBOICTBa (peakuuu TUAPUPOBAHMSA, I'aJOr€HUPOBAHMS, I'MIpaTalH,
OKHCJICHUS U MOJIMMEPU3ALIUH ), OJTYyUYEHNUE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u wmerunOyraguen-1,3: crpoeHue, BaKHEWIINE XUMHUYECKHE CBOHCTBA
(peakuus nonuMepusanun). [loyyeHne CHHTETUUECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTHYECKHH psii. AUETHWIeH — MpocTeHInii
IIPEJCTaBUTEIb AJIKUHOB: COCTaB, CTPOEHUE, (PU3UYECKUE U XUMHUYECKUE CBOWCTBA (peakUuu I'MIpUpOBaHMUS,
raJIor€HUPOBAHUS, THIpaTallii, TOPEHNUS), IOIYUYEHUE U IPUMEHEHNE.

Apenbl. benson: cocTa, cTpoeHUe, PU3HUECKUE U XUMUUYECKUE CBONCTBA (PEaKIIUU TaJIOTeHUPOBAHUS 1
HUTPOBAHUs), MOIy4YEHUE U NPUMEHEeHHe. Tonyon: cocmas, cmpoenue, guauyeckue u Xumuyeckue ceoucmea
(peakyuu 2ano2eHUpoOBaHUs U HUMPOBAHUS), NOJYYeHue U npumeHeHue. TOKCUYHOCTh apeHOB. | eHeTnueckas
CBSI3b MEXY YIJI€BOJOPOAAMHU, IPUHAICKAIMMHU K Pa3JIMYHBIM KJIaccaM.

[IpupoaHble HCTOUYHUKHU YTiIeBOOpoaoB. [Ipuponusiii Ta3 u nomyTHble He(TsAHBIE Ta3bl. HedTs u e
npoucxoxaeHue. CrnocoObl nepepaObOTKM He(TU: MEeperoHka, KPeKUHI (TepMHMUYECKHUM, KaTaluTUYEeCKHi),
nuposu3. [IpoaykTel nepepaboTku HedTH, X IPUMEHEHHE B IPOMBILUIEHHOCTH U B ObITy. KaMeHHbIH yrons u
MPOAYKTHI €0 MepepadboTKH.

OKCrepUMEHTAJIbHBIE METO/Ibl M3yUY€HUS BEIIECTB WM MX IPEBpALICHMI: O3HAKOMJIEHHE C oOpa3namu
IU1acTMAcC, KayuyyKoB U pe3uHbl, Komiekuun «HedTb» u «Yromnb», MoeIMpOBaHNEe MOJIEKYJ YIJI€BOJIOPOIOB U
raJOreHONPOU3BOIHBIX, IPOBEICHUE IPAKTHUECKONW PaOOThI: OJYyYSHHUE ATUIIEHA U U3YUEHUE €r0 CBOWCTB.

Pacuérnbie 3amaun.

Boruncnenus no ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJUYECTBA UCXOJHOTO BELECTBA
WIA TPOAYKTa PEaKkIHH MO W3BECTHBIM Macce, 00BEMY, KOJIUYECTBY OJHOTO W3 HCXOJHBIX BEUIECTB WIIU
MPOAYKTOB PEAKIIMHN).

Kucnopoacoaepxamue oprannyeckne coeiNHEHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON W 3TAaHOJ: CTPOEHHE, (PU3NYECKHE U XUMHUYECKHE
CBOMCTBA (peakUu C aKTUBHBIMM METajlllaMH, rajoreHOBOJOPOJaMH, FOpeHue), npumeHeHue. BogoponHeie
CBSI3M MEXAY MOJIEKYJIaMH CIIUPTOB. J[elicTBHE METaHOJIa U 9TaHOJIa Ha OpPTraHU3M 4eJIOBEKa.

MHoroaToMHbI€ CIUPTHL. DTUICHIJIMKOIb U TJIMIEPUH: CTPOCHUE, (PU3NYECKHe U XUMUYECKHE CBOICTBA
(B3auMoieliCTBUE CO IIETOYHBIMU METaJlJIaMH, KaueCTBEHHAs! peakliis Ha MHOTOaTOMHbIE criupThl). JleiicTBue
Ha OpraHu3M uenoBeka. [IpuMeHeHne riuepruHa U TUIICHTITUKOISL.

@deHoII: CTPOEHUE MOJIEKYIIbI, (PU3HUECKUe U XUMUYecKHe cBoicTBa. TokcuuHoCTh (eHona. [Ipumenenue
¢benona.

Anbaeruabl u kemonsi. DopManbaeru, aleTaabIeru: CTpoeHue, Gru3nuecKue U XUMUYeCKue CBONCTBA
(peakuuy OKUCIIEHUS U BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIINH ), IOJyUYE€HUE U IPUMEHEHHUE.

O/HOOCHOBHBIE Tpe/ebHble KapOOHOBBIE KHUCIOTH. MypaBbHHAas M YKCYCHAasi KHUCJIOTBI: CTPOCHHE,
¢usnyeckue M XMMHUYECKHE CBOWCTBa (CBOWCTBa, oOIIMe A Kjlacca KHUCIOT, peakuus sTepudukanum),
nojiyueHrne u npuMeHeHue. CTeapuHOBas M OJEMHOBAs KHUCIOTHI KakK IMPEICTAaBUTENN BBICIINX KapOOHOBBIX
KHCIOT. Mbljia Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBHUE.

Crnoxsble 3QUpPbl KaKk NPOM3BOJHBIE KapOOHOBBIX KHUCIOT. ['Maponu3 cioxHbIX 3¢upoB. JKHpHL
I'unponus xupos. [Ipumenenue xxupos. buonorunueckas posb JKUPOB.

VYrneBojbl: cocTaB, KJacCU(pUKaLUs yrieBoA0B (MOHO-, TU- U Monucaxapusl). [oko3a — mpocteimuit
MOHOCaXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJbl, (PU3MUYEeCKHe U XUMUYECKUE CBOMCTBa (B3aMMOJEWCTBUE C
rugapokcugoM Meau(ll), okucinenne aMMuadHbIM pacTBOopoM okcuaa cepedpa(l), BoccranoBnenue, OpoxeHne




TJIIOKO3bI), HAX0XKJIEHUE B MPHUpOJE, MPUMEHEHHe, ouonorudeckas posib. @orocunre3. OpykTo3a Kak U30Mep
TJTIOKO3BI.

Kpaxman u nemmono3a kak mpupoaHbie mouMepbl. CTpoeHUE KpaxMalia U MeJUTiono3bl. duznueckue u
XMMHYECKHE CBOICTBa Kpaxmaiia (THIPOJIN3, KaUeCTBEHHAs! PeaKIHsl C HOJIOM).

DKCrepuMEHTAIbHBIE METOJ/Ibl M3Y4YEHHUS BEIIEeCTB M MX MpPEBpalleHU: MpOBedeHHUE, HAONO/IeHUE U
OIMCaHHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHUE CIHPTOB, KAYECTBEHHBIC PEAKIWU OJHOATOMHBIX CIIMPTOB
(okucnenne osranona oxcugom wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIMIIEPUHA C
ruapokcuaoM meau(ll)), ampaernnoB (OKucICHHE aMMUAYHBIM pacTBOpoM okcuia cepedpa(l) u ruapokcuaom
menu(ll), B3ammonelicTBue Kpaxmayia C HOJOM), IPOBEICHHE IPAKTUYECKONW pabdOThl: CBOMCTBA pacTBOpa
YKCYCHOM KHCJIOTBHI.

Pacuérnsle 3anaun.

Boruncnenus o ypaBHEHHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA CXOJHOTO BEIECTBA
WIM TPOJIYKTa PEaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX BEILECTB WM
IIPOJYKTOB PEAKIUN).

A3oTcozepiKalie OpraHuuaecKue CoeTMHEHHS.

AMUHOKHUCIIOTHL Kak aM(oTepHble opraHudeckue coeAuHeHus. dusnueckue U XUMHUYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha IMpuMepe ruinHa). bruongorndeckoe 3HaueHre aMUHOKUCIOT. [lenTusl.

benku kak mpupoIHBIE BBICOKOMOJICKYJISIPHBIE COeIUHEHUs. [lepBUYHAs, BTOpPHYHAS WM TPETHYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THAPOJM3, JCHATYpalus, KadyeCTBEHHBIC PEAKIMH Ha
OeNKH.

DKCrepuMEHTAIbHBIE METObl M3Y4YeHHUS BEUIECTB M UX MpeBpallleHUui: HAONIOJCHHE U OIUCAHHE
JeMOHCTPAIIMOHHBIX OIBITOB: IEHATYpalus OCIKOB IPH HAIPEBAHUH, [IBETHBIC PEAKIIUU OCIIKOB.

BbicokoMo1eKy ISIpHbIE COeIMHEHUSs

OcCHOBHbBIE TIOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BEHO, CTENEeHb MOJMMEpPU3alUU, CpeaHsis MoJieKyJsipHas Macca. (OCHOBHBIE METOJBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSIMHEHUHN — MOJMMEPHU3aIUsl U MOJTUKOH ICHCAIHS.

DKcIeprMeHTaIbHbIE METOJbl M3yUeHHsI BEIIECTB M WX MPEBpAllCHH: O3HAKOMJICHHE C 00pas3iaMu
MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyIyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanu3arust MexXMIpeIMETHBIX CBsI3el MTPHU U3YyYEHUH OpraHnyeckoil xumuu B 10 kiacce ocyIiecTBIseTcs
gepes MCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHATHH, TaK U TTOHITHMA, SBJISIOIIUXCSI CHCTEMHBIMH
IUISL OTACTBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTecTBEHHO-HAY4YHbIC MOHSTHS: SBICHHE, HAYYHBIN (DaKT, TUMOTE3a, 3aKOH, TEOpHsl, aHAJH3,
CUHTE3, KJ1accu(UKaIs, MepruoJUIHOCTh, HAOII0IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIMPOBAaHHUE.

@dwusnka: Matepus, SHEPrHs, Macca, aToM, dJEKTPOH, MOJEKYJa, YHEPreTHUECKU YPOBEHb, BEIIECTBO,
TeNno, 00BEM, arperaTHOE COCTOSTHUE BEHIECTBA, (PU3NIECKUE BETMIUHBI U €UHHIIBI HX U3MEPECHUS.

buonorus: knerka, opranusM, Omocdepa, oOMeH BeleCTB B opraHusme, GOTOCUHTE3, OMOIOTHYECKH
aKTHBHBIE BelllecTBa (O€IKH, yTIeBOIbI, )KUPbI, (PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUINBO, PECYPCHI.

TexHonorus: THIIEBBIE TPOIYKTH, OCHOBBI pAIMOHAIGHOTO TMTAHUS, MOIOIIUE CPEACTBa,
JIEKapCTBEHHBIE M KOCMETUYECKHUE TPEenapaThl, MaTepPHaIbl U3 HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XMMHUU

XuMu4eckuil 35eMeHT. AToM. SIipo aToMa, U30TOMbI. DJIEKTPOHHASI 000104Ka. DHEPreTHUECKUEe YPOBHH,
NOJYpPOBHH. ATOMHBIE opOuTamu, S-, P-, O- smemeHTBl. OCOOCHHOCTH pacHpeAeieHUs] JIIEKTPOHOB IO
opOUTaNIIM B aTOMax 3JI€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DJIEKTPOHHAS KOH(PUTYpaIHs aTOMOB.



[Tepuonuueckuii 3akoH u Ileprnonnueckas cucrema xumuueckux sneMeHToB [[. . MenneneeBa. CBsizb
nepuoauyeckoro 3akoHa u Ilepumomnueckoir cucrembl xumuueckux diemeHToB Jl. WM. MenneneeBa c
COBPEMEHHOUM Teopuel CTPOCHHsS] aTOMOB. 3AaKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U
00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIIECTB IO IpyNaM U nepuoiaM. 3HadeHHe NepruoAUYECcKOro 3aKoHa
B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKash CBsI3b. BuAbl XUMHUYECKOM CBsI3M (KOBAJIGHTHAs HEMOJsIpHAs U
MOJIIpHAsi, MOHHAs, MeTajuIndeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHONH XUMUYECKOW CBS3M (OOMEHHBIH
U JOHOPHO-aKIENTOpHbIN). BogoponHas cBsa3b. BaneHTHOCTD. DieKTpooTpUliaTebHOCTh. CTENeHb OKUCICHUS.
WoHBI: KaTUOHBI U AaHUOHBI.

BemiectBa MOJIEKyISIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI. 3aKOH MMOCTOSTHCTBA COCTaBa BellecTBa. TUIIbI
KPUCTAJNINYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BELIECTB OT TUIA KPUCTAUINYECKON PEIIETKH.

[lonsitne o aucnepcHbix cucrteMax. VIcTHHHBIE M KOJUIOWJHBIE pacTBOpbl. MaccoBas A0Js BELIECTBA B
pacTtBope.

Knaccudpukanus  HeopraHWdecKMx  coequHeHwit. HoMeHKiIarypa  HEOpPraHWYeCKHMX  BEIIECTB.
['enernueckas CBsA3b HEOPTAHUYECKUX BEUIECTB, IPUHAJICKAINX K PA3JIUYHBIM KJIACCAM.

Xumudeckas peakius. Kiaccudukamus XMMHYECKHX PEaKIUid B HEOPTaHMYECKOM W OPraHHYeCKOM
XUMHUHU. 3aKOH COXPAHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHUS M MNPEBPAILECHHS 3HEPIUU IPU XUMUUYECKHUX
peaKkuusx.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iu4HbIX (akTopoB. OOpaTuMble peakiuu. XUMHUYECKOE
paBHOBecue. DaKTOPBI, BIUSIOLIME HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipunuun Jle latense.

OnekTponutuyeckas nuccounanus. CunbHble W crnabble AmekTponuThl. Cpena BOJHBIX PacTBOPOB
BEILIECTB: KUCJIasA, HEUTpaJIbHas, IIEJIOYHAs.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCrepUMEHTANIbHBIE METOAbl H3Y4YCHHs] BEIIECTB M MX MPEBPAlllEHUH: IEeMOHCTpalUs TaOJHIl
«Ilepuoguyeckas cucrema Xumudeckux 3ymeMeHToB [[. . MenaeneeBay», u3yueHue Moieiell KpUCTauIMYeCKUX
peméToK, HaOMI0ACHUE U OMHCAHUE JAEMOHCTPALMOHHBIX U JIAOOPaTOPHBIX OMBITOB (Pa3lokKEeHHE MEpOKCHIa
BOJIOPOJIa B IPUCYTCTBUM KaTaJId3aToOpa, ONPEACIEHUE Cpeabl PACTBOPOB BEIIECTB C  IOMOIIBIO
YHUBEpPCAJIBLHOTO WHIMKATOPa, PEAaKIMd HWOHHOTO OOMEHA), MPOBEACHUE MpaKTUYECKOW paboThl «BiusHue
pa3IMYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIHI.

Pacuérneie 3amaun.

Pacu€thl 0 ypaBHEHUAM XMMHYECKHX PEAKIMi, B TOM YHUCJIE TEPMOXHMHUYECKHE PACUETHI, PACUETHI C
HCMOJIb30BAHUEM MTOHATHS «MAacCOBasl 10JI51 BEIIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxenune HemeraiuioB B Ilepuoanueckoi cucreme Xxumuyeckux snemeHros /I, WM.
MenpneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB. DU3NUECKHEe CBOMCTBA HEMETAIIOB. AJIJIOTPOIHUS HEMETAIIJIOB
(Ha mpumepe KucIopoa, cepsl, hocdopa u yriepoaa).

XUMUYECKHE CBOWMCTBA BAKHEHIIMX HEMETAIJIOB (TalloreHOB, cephl, a3ora, ¢ocdopa, yriepoga u
KpEMHHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOAHBIX COCTMHEHUN).

[IprMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COECIMHEHUM.

Meramnbl. [lonoxenne wMeramioB B llepuogmyeckod cucreme xumudeckux daeMeHtoB J[. .
MenneneeBa. OCOOCHHOCTH CTPOEHHUSI DIEKTPOHHBIX 000J0UeK aTOMOB MeTauioB. OOmme Qusnveckue
cBolicTBa MeTasuioB. CIUIaBbl METAIJIOB. DJIEKTPOXUMUUYECKHUM psAJl HAIPSHKEHUH METaIIOB.

XUMHYECKHE CBOWCTBAa BAXHEHIIMX METAJUIOB (HATPUM, KaHWK, KalbI[UH, MarHui, aFOMUHUMN, IUHK,
XpOM, KeJIe30, MeJIb) U UX COSAMHEHUH.

O6mue cnocoObl moy4YeHus MeTauioB. [I[puMeHeHne MeTamuioB B OBITY U TEXHHUKE.

DKCnepuMeHTaIbHbIE METO/Ibl U3YUEHHUsI BEILIECTB U UX MPEBPALICHUN: N3yUeHUE KOJEKINN «MeTabl
W CIUIaBb», OOpa3IOB HEMETAUIOB, PEIICHHE JSKCIEPUMEHTANBHBIX 3a/lad, HAONIOJCHHE W OINUCaHUe
JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OIBITOB (B3aUMOJICHCTBUE THAPOKCH/IA aTFOMUHUS C paCTBOPAMHU KHCIIOT
U 1IEeJI0Y€H, KAUECTBEHHBIE PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuérneie 3amayn.



Pacuérbl Macchl BemecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU 00bEMY
OJTHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, pacuéThl Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB
peakiu, €Clii OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumuu B oOecrieyeHUM SKOJIOTMUYECKOM, PHEPreTMYecKOil M MHILEBOMl 0e30MacHOCTH, Pa3BUTUHU
MeauuuHbL. [IoHsITHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBienust 00 OOIMUX HAYYHBIX MPUHITUIIAX TPOMBIIUICHHOTO TIOTYUYSHHS BAXKHEUIITNX BEIIECTB.

UenoBek B MUpPE BEUIECTB M MaTEpHUAaOB: Ba)KHEUIINE CTPOUTEIbHBIE MAaTepHalIbl, KOHCTPYKIIMOHHBIE
MaTepuaibl, Kpacku, CTEKJIO, KepaMuKa, MaTepuasbl IJid AJIEKTPOHUKH, HaHOMAaTepuaibl, OPraHUYECKUE H
MUHEPAIBHBIC YI00pEHUSI.

Xumusi U 370pOBbE 4YEJIOBEKA: TMpaBWJIa MHCIOJIb30BAHUS JICKAPCTBEHHBIX IIPENaparoB, IpaBuia
0€3011acHOT0 UCIIOIB30BAHMS PENapaToB OBITOBOM XUMHUHU B TOBCEIHEBHOM JKHU3HH.

MexnpeamMeTHbIe CBSI3U.

Peanuzanus MexnpeaMeTHbIX CBA3€M Hpu HM3ydyeHHM oOIled M HeopraHumdyecko xumuu B 11 kmacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK W TOHSATHH,
SIBJIIOIIMXCS] CHCTEMHBIMHU ISl OTAETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.

OO01Iue ecTecTBEeHHO-HAYYHbIE TMOHSATHSA: HAy4dHbIM (akT, TUmores3a, 3aKOH, TEOpHS, aHAIU3, CHUHTES3,
KJIacCCU(UKALUS, IEPUOIUIHOCTh, HAOIOICHHE, SIKCIIEPUMEHT, MOJISIIMPOBAHIE, U3MEPEHUE, SBIICHUE.

dusnka: MaTepusi, SHEPTHsI, Macca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII, PAIUOAKTUBHOCTD,
MOJIeKYyJa, YHEPreTHUECKU YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, (PU3UUECKUE
BEJIMYMHBI U €JUHUIIBI UX U3MEPEHHS], CKOPOCTb.

buonorus: knerka, opraHusM, dKOcHcTeMa, Ouocdepa, MakKpo- U MHUKPOAJIEMEHTBI, BUTAMUHBI, 0OMEH
BEILIECTB B OPTaHHU3ME.

I'eorpacdus: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XuMuueckas IPOMBIIUIEHHOCTh, METAILTYPIHsl, IPOU3BOJCTBO CTPOUTENHHBIX MAaTEPHAIIOB,
CEJIbCKOXO3SCTBEHHOE MPOU3BOJICTBO, MUIIEBAsi MPOMBIIIICHHOCTh, (hapMaleBTHUECKas MPOMBIIUICHHOCTD,
MIPOU3BOJICTBO KOCMETHYECKUX IMPENaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MATE€pPUAJIOB, 3JIEKTPOHHAs
MIPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMEI 110 XMMHWHN HA BA30BOM YPOBHE
CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOEHUS 00yJarolIUMHUCS POTrpaMM CPEIHETO
oOuiero oOpa3oBaHus (JINYHOCTHBIM, METANIPEIMETHBIM U IIpeIMeTHbIM). HayuHo-MeToanueckoit OCHOBOM ISt
pa3paboOTKU MJIAHUPYEMBIX pE3yJbTaTOB OCBOEHHUS IPOrpaMM CpPEAHEro oOLero oOpa3oBaHMs SBISETCS
CHCTEMHO-/1€ATEIbHOCTHBINA MOIXOI.

B cooTBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM TMOJAXOAOM B CTPYKTYpE€ JMUYHOCTHBIX pE3yJIbTaTOB
OCBOCHHs IpeaMeTa «XHMHA» Ha YPOBHE CpegHero oOIero o0pa3oBaHMs BBIIEJIEHBI CIEAYIOLINE
COCTaBJIAIOLIHE:

0CO3HaHME OOYYAIOUIMMHUCS POCCHICKON I'pa’kJaHCKOM MJAEHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIIPE/IEICHUIO;

HaJIMuMe MOTHBALIUU K 00Yy4EHHUIO;

L[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHHI JTMYHOCTH HAa OCHOBE KIIIOUYEBBIX LIEHHOCTEH U
HCTOPUYECKHX TpaaAuLIUil 6a30BOM HAYKU XUMUH;

TFOTOBHOCTh M CHOCOOHOCTH OOYHYalOIIMXCSl PYKOBOJACTBOBATHCS B CBOEH JEATEIBHOCTH LEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMU, MPUCYIIMMH IIEJIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHuUsl;

HAJIMYME TPABOCO3HAHUS DSKOJIOTMYECKOM KyJIbTYphl M CIHOCOOHOCTH CTaBUTh IIETM M CTPOMTH
KM3HEHHBIE TUIaHBI.



JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS Mpeamera «XHUMHs» JOCTUTaloTcs B €IWHCTBE Y4eOHOH u
BOCIIUTATEILHOW NIEATEIHbHOCTH B COOTBETCTBHMM C TYMaHUCTHYECKUMH, COIHMOKYJIBTYPHBIMHU, JTYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMU M HJEATIAMU POCCUICKOTO TPaKJAHCKOTO OOIIECTBA, MPUHSATHIMU B OOIIECTBE
HOpMaMu M TpaBWIaMHU TOBEACHHUS, CHOCOOCTBYIOIIMMH MpOIIECCaM CaMOIIO3HAHUS, CAMOPAa3BUTHUS H
HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTU O0YUYaOIIUXCSL.

JIMdHOCTHBIE pPE3yJIbTaThl OCBOCHHUS TMpeAMeTa «XUMHUS» OTPaKalT CcHOPMHPOBAHHOCTH OIbBITA
MMO3HABATEIBHON M MPAKTUYECKOW NIEATEIHHOCTH OOYYaIOUIMXCsS IO pean3aliil MPUHSATBIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCIUTAHUA:

OCO3HaHUs OOYYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M OOS3aHHOCTECH, YBOKEHUS K 3aKOHY H
MIPABOIIOPSIIIKY;

MIPE/ICTaBJICHUSI O COLMATBHBIX HOPMAaX M MpaBUIaX MEKIUYHOCTHBIX OTHOILIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW AESATENBHOCTH NMPHU CO3JAHHM YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MIO3HABATEIBHBIX 337124, BBIMOJIHCHUN XUMHUYECKUX SKCIICPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apTyMEHTHI JPYTHX MPU aHAIIN3e
Pa3IMYHbBIX BUJIOB Y4eOHOI 1eATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIICHUS K UCTOPUIECKOMY M HAyYHOMY HACJICTUIO OTCUSCTBCHHOU XHMHH;

YBaXCHHSI K IPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUHU U MPAKTUICCKOTO IPUMEHEHHUS XUMUH, OCO3HAHUS
TOTO, YTO JOCTHIKEHUS HAYKHU €CTh Pe3yJbTaT JUIUTEIbHBIX HAOIIOACHUNA, KPOIOTIMBBIX SKCIIEPUMEHTATBHBIX
MIOMCKOB, MMOCTOSIHHOTO TPY/1a YYEHBIX U MMPAKTUKOB;

WHTEpeca ¥ IMO3HABATEIIbHBIX MOTHBOB B TIOJYYEHUH M TIOCIEAYIONIEM aHanu3e HHpopMamum o
MEPEIOBBIX JIOCTIIKCHUSX COBPEMEHHOW OTCUECTBCHHOW XMMHH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHHS,

CIIOCOOHOCTH OIICHHBATh CUTYallUH, CBSI3aHHBIE C XMMHUYECKUMU SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIE
pEIICHNs, OPUEHTHPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHHBATH CBOE TOBEJCHUE M IOCTYNKH CBOMX TOBAPHINEH C TO3UIIMI HPABCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHUE MOCEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHMA KYJIbTYPHI 310POBb:

MMOHUMAaHUS IIEHHOCTEH 370pOBOTO U 0Oe€30MacHOro obpas3a >XKW3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOINICHUS K COOCTBEHHOMY (PM3MUECKOMY U IICUXHYECKOMY 3JI0POBBIO;

coOMIOICHUsT TIPaBUJI O€30MacHOr0 OOpalleHHs] C BElIeCTBAMU B OBITY, MOBCETHEBHOW >XM3HH U B
TPYJIOBOM JEATENBHOCTH;

MOHVMAHMUS [EHHOCTH TPABWJI WHIAWBHIYyALHOTO W KOJUIGKTHBHOTO O€30MaCHOTO IOBEJCHUS B
CUTYAIUSX, YTPOXKAIOMINX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HaHUS TOCIEJICTBUN W HENPUATHS BPEAHBIX MPUBBIUEK (YMOTPEONEHUS ajaKOroJis, HAPKOTHKOB,
KypeHHUs1);

5) TpynoBOro BoCiMTAHMSA:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Yy4YEOHO-HCCIICIOBATEIILCKON JIEATEIBHOCTH, OOIIECTBCHHO
II0JIE3HOM, TBOPYECKOM U IPYTUX BUJAX JIEATEIBHOCTH;

YCTAaHOBKH HAa aKTHBHOE YyYacTHE B PEIICHUHU IMPAKTUYECKUX 3a7au COIMAIBHON HaIpaBICHHOCTH (B
paMKax CBOETo Kjiacca, MKOJIbI);

WHTEpeca K TMPAKTHYSCKOMY H3YYCHHIO TPOo(eccCHuil pas3IuvHOro poja, B TOM 4YHCIE Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAaHUH 10 XUMHH;

YBOXEHHUS K TPYILy, JIOJSM TPyia U pe3yibTaTaM TPYAOBOH AeATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MHJIMBUIYaTbHOM TpaeKTOpHH 0Opa3zoBaHus, Oyaymiei nmpodeccuun
W peajn3alii COOCTBCHHBIX KU3HEHHBIX TUIAHOB ¢ YUYETOM JTUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUH,
WHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS



9KOJIOTUYECKU 11€J€CO00Pa3HOro OTHOLICHMs K MPHPOJe, KaK MCTOUYHUKY CYLIECTBOBAHMS >KU3HU Ha
3emie;

MOHUMAaHMs TJI00ATBHOTO XapakTepa 3KOJIOIMYECKUX MpoOeM, BIUSHUS SKOHOMUYECKUX MPOIECCOB Ha
COCTOSTHUE MPHUPOTHON U COIUATIBHOM CPEJIbL;

OCO3HaHMS HEOOXOAMMOCTH MCIIOJIb30BaHMUA JOCTHKEHMM XMMUU JUIsl  pEIIeHHs BOIPOCOB
pPalMOHAIBHOIO IIPUPOJOIIOIB30BAHN;

AKTUBHOTO HENPUATHS JNEUCTBUHM, NPHUHOCAILMX BPEN OKPYKAIOLICH NPUPOAHOU Cpene, yMEHUus
IIPOrHO3UPOBAaTh  HEONAroNpUATHBIE SKOJIOTMYECKME IOCIEACTBHS  NPEANPUHUMAEMbIX JACHCTBUH U
IIPEIOTBPALLATD UX;

HaJIM4Yusl Pa3BUTOrO 3KOJOTUYECKOIO MBIIIJICHUS, 3KOJOTUYECKOW KYJIbTYpPBbI, OIbITa JEATEIbHOCTH
9KOJIOTMUYECKON HalpaBJIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMU B IO3HABATEJIbHOM, KOMMYHUKAaTUBHON U
COLMAJIbHOW IIPAKTUKE, CIIOCOOHOCTH U YMEHMsI aKTUBHO IPOTUBOCTOSATH UJEOIOIHU XeMO(poOouH;

7) HEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKd U
OOIIIECTBEHHOH MPaKTHKH;

MIOHUMaHMsl CIEeUU(PUKUA XUMHUU KaK HayKH, OCO3HaHUsA €€ posin B (POPMHUPOBAHUM PALHOHAIBHOTO
HAYYHOI'O MBIIIJICHHS, CO3/IaHUH LIEIOCTHOTO MPEICTaBICHHU 00 OKPYXKAIOIEM MUPE KaK O €IMHCTBE MPUPOJIbI
U 4eJOBEKa, B IO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpOoOJIEM COXPAaHEHHUS MPUPOJHOTO
paBHOBECHS,;

yOeXIEHHOCTH B O0COOOI 3HAUMMOCTH XUMHUH JUISl COBPEMEHHOHN LMBUIIM3ALMU: B €€ TYMaHUCTHYECKOU
HaNpaBJICHHOCTU U BAKHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepHajabHOM KyJbTYphl, PEIICHUH II100aIbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHS UYEIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOHM, MHUILIEBOW M JKOJIOTUYECKON
0€30MacHOCTH, B Pa3BUTUU MEAWLUHBI, OOECIEYCHHH YCIOBHH YCHEIIHOTO TpyJda U OKOJIOTHYECKU
KOM(OPTHOM KU3HU Ka)KI0ro 4jeHa o0IecTBa;

€CTECTBECHHO-HAYYHON TI'PAMOTHOCTH: IIOHUMaHMUs CYIIHOCTH METOJOB IO3HAHHUSA, MHCIIOJIB3YEMBIX B
€CTECTBEHHbIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh MOJIy4YaeMble 3HAHUSA Ul aHaIu3a U OOBSICHEHUS SBICHUN
OKpY’KaloIlIero MHpa M MPOUCXOJAIIMX B HEM W3MEHEHUH, YMEHMs JejaTb OOOCHOBAaHHBIE 3aK/IIOYEHHUS Ha
OCHOBE HaYYHBIX (DaKTOB M UMEIOIIUXCS JAHHBIX C [ENIBIO MOTYYSHHS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIIbHO MCIOJIb30BATh XUMUYECKHUE 3HAHUS JJIS PELICHUs MpoOJeM B pealbHbIX
KU3HEHHBIX CUTyalUsX;

MHTEpeca K MMO3HAHUIO U MCCIIEIOBATENBCKOM ACSATEIBHOCTH;

TOTOBHOCTH M CIHOCOOHOCTM K HENPEPHIBHOMY O0pa30BaHUI0O M C€aMOOOpPa30BaHHIO, K AaKTHUBHOMY
MOJIyYEHHIO HOBBIX 3HaHUI 110 XUMHU B COOTBETCTBUU C KM3HEHHBIMU OTPEOHOCTIIMH;

MHTepeca K 0COOEHHOCTSIM Tpy/ia B pa3InYHbIX cepax MpodhecCHOHATbHON AeATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3ysibTaThl OCBOCHHUSI yUeOHOro mpeamera «XHUMHUs» Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHMs BKJIFOYAIOT:

3HAYMMBbIC [T (POPMUPOBAHKSI MUPOBO33PEHHUS 00YUAIOIIUXCS MEXKTUCITUILTHHAPHBIE (MEXKIIPEIMETHBIE)
oOlIeHAay4YHbIE TOHSTHS, OTpPaXKarolHe IeJOCTHOCTh HAyyHOM KapTUHbI MHUpa U clIeuuduKy MeTo/10B
IMMO3HaHMs, UCITOJIb3YEMBIX B €CTCCTBCHHBIX HAYKaAX (MaTepI/ISI, BCIIECCTBO, DOHEPT U, ABJICHUEC, ITPOLECC, CUCTEMA,
HAy4YHbI (aKT, TPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeJ0BaHUe, HaOJIOICHHUE,
WU3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHble yuyeOHble JeicTBUS  (IIO3HABaTENbHbIE, KOMMYHHUKATUBHBIE, PETYJSTUBHBIE),
obOecrieunBarone  (GopmMupoBanue  (YHKIIMOHAILHOW TPaMOTHOCTH W COLIMAIBHONW  KOMITIETCHITUH
o0yJarouxcs;

CMOCOOHOCTh OOYYAIOIIMXCSl WCIOJB30BaTh OCBOCHHBIC MEXKIUCIMILTHHAPHBIE, MHPOBO33PECHUYECKUE
3HAHUA U YHUBEpCAJIbHbIE YUeOHbIe IEHCTBUS B IO3HABATENbHOMN U COIIMAIbHON MPaKTUKE.

MeTaHpeI[MeTHBIe PE3YIIBTATHI OTPAXKaKOT OBJIAJCHUC YHHUBEPCAIbHBIMU y‘-IC6HBIMI/I IIO3HaBaTCIbHBIMU,
KOMMYHUKATHBHBIMH U PETYJISTUBHBIMU JICHCTBHUSIMH.



OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU NMO3HABATEIbHBIMU JA€HCTBUAMM:

1) 6a3oBble JIOTUYeCKHeE TeiiCTBUSA:

CaMOCTOSITENTLHO (POPMYTUPOBATH M AKTYaTH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCcMaTpUBaTh;

OTIPENIEATh IENN JIEeATCTLHOCTH, 3a7aBas MapamMeTpbl M KPUTEPUH WX JOCTHXKCHUS, COOTHOCHUTH
pe3yIbTAThI IEATEILHOCTH C MIOCTABJIICHHBIMU EJISIMU;

WCIIOJIb30BaTh TPU OCBOCHUHM 3HAHWW TPUEMBI JIOTHUECKOTO MBIIUICHUS — BBIICIATh XapaKTepHBIC
MPU3HAKA TOHATHHA WM YCTAaHABIMBATh WX B3aHMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE TOHSTHUS IS
O0OBSCHEHHS OTJICIBHBIX (DAaKTOB M SIBJICHUIA;

BBIOMPATh OCHOBAHUSI M KPUTEPUU TSI KIacCHU(UKAIIMU BEIIECTB U XUMHUYECKUX PEaKIIHi;

yCTaHABIMBATh TIPUUYUHHO-CIICICTBEHHBIC CBS3U MEKY N3Y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIyKTHUBHBIC, JEAYKTHBHBIC, [0 AaHAJOTUH), BBISBISATH
3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIIIOUCHHUSI;

MPUMEHATh B TIPOIIECCE IMO3HAHUS, HCIOJIB3yEeMble B XHMMHH CHMBOJWYECKHE (3HAKOBBIC) MOJCIIH,
peoOPa3OBBIBATH MOJICBHBIC TIPECTABICHUS — XUMUYECKUI 3HAK (CHMBOII) dJIEMEHTa, XUMUIecKas popmyIa,
YpPaBHCHHE XWMUYECKOW pEaKIMH — TPU PEIICHUH YYeOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3ajad,
MPUMEHATh Ha3BaHHBIC MOJICIbHBIC IPEICTABICHHS IS BBISBICHUS XapaKTEPHBIX MPHU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKHUX PEAKIIUM.

2) 6a3oBbIe HCCAeN0BaTEIbCKHE JIeliCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMUYICCKUX PCAKITUH;

dbopMynupoBaTh LEIM W 3aJa4dl HCCIIEIOBaHUS, HCIOJIb30BaTh IMOCTABICHHBIE U CaMOCTOSITEIBHO
chOopMyIIMPOBAHHBIE BOMPOCH! B KAUECTBE HHCTPYMEHTA MO3HAHUS U OCHOBBI 11 (POPMHUPOBAHUS THIIOTE3HI IO
MIPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

BIIQJICTh HABBIKAMHU CaMOCTOSITEIIBHOTO TUTAHUPOBAHHUS W IPOBEICHUS YUYCHUYECCKHX DKCIICPHMEHTOB,
COBEpIICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJI0M MpOIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €0 Pe3yibTarT,
dbopMynupoBatb 00OOIIEHHS] ¥ BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIICOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIM OTYET O MPOJICTaHHON paboTe;

MPUOOPETaTh OIBIT YYCHHUYECKOW HCCICIOBATEIIBCKOW W TIPOCKTHOM JCSATCILHOCTH, TPOSBISATH
CIIOCOOHOCTP W TOTOBHOCTh K CaMOCTOSITCILHOMY IIOMCKY METOJOB PpEHICHHUS NPAKTHYECKUX 33Jad,
MPUMEHEHUIO PA3JIMYHBIX METOIOB MMO3HAHUS.

3) paGora ¢ nungopmanmeii:

OPHUEHTUPOBATLCS B PA3JIMYHBIX HMCTOYHMKAX WH(popMmammu (HAyYHO-TIOMYJSIpHAS —JUTEepaTypa
XUMHYECKOTO COJIEp)KaHUs, CIPAaBOYHBIE IMOCOOMs, pecypchl VHTepHETa), aHATU3UPOBATh WH(OPMAIIHIO
Pa3IMYHBIX BUJOB U (DOPM MpeICTaBICHHS, KPUTUIECKH OIEHUBAThH €€ TOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;

dbopMynupoBaTh 3ampochkl U TPUMEHSATH PA3NUYHBIE METOABl MPU TOUCKE U OTOOpe WH(pOpMaIuw,
HEO0OXOTUMOM TSI BRITIOJTHEHUS YUEOHBIX 3a]1a4 ONPE/ICIIEHHOTO THIIA;

MPUOOPETaTh OMBIT WCIOJB30BaHKS WH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHA W Pa3TMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BBIOMpATh ONTUMAJBHYIO (QopMy TMpenctaBieHuss uHPopMmanuu (CXeMmbl, rpaduxw,
Jauarpammbl, TAOJIHIIbI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B Ka4eCcTBE CpEACTBAa TpHU paboTe ¢ XUMHYECKOH WHQOpMaIUei:
MPUMEHSITh MEXIpeaMeTHbIe (PU3ndecKue U MaTeMaTHUECKHe) 3HAKU U CHMBOIIBI, (hOpPMYIIbI, a00peBHATYPHI,
HOMEHKJIATYpY;

HCIIOJIb30BaTh U MPe0OpPa30BBIBATH 3HAKOBO-CHMBOJIMYECKUE CPEJICTBA HATJISITHOCTH.

OByajieHne YHMBEPCAJILHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYkIaeMOil TeMbl B X0/l AHAOra W/WUIN JUCKYCCHH, BBICKA3bIBAThH
uaeu, GopMyIHpoBaTH CBOU MPEIIOKEHIS OTHOCUTEIHHO BHITIOTHEHHSI IPEATIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3CHTAIUCH pe3yIbTaTOB II03HABATEIILHON JIEATEIIBHOCTH, TIOJYYSHHBIX CAMOCTOSITEIIEHO
WM COBMECTHO CO CBEPCTHHKAMU IIPH BBIITOJIHEHUU XHMHUYECKOTO IKCIEPHUMEHTa, TPAKTHIESCKOH PabOTHI 110
WCCJIETOBAaHUIO CBOMCTB M3y4YaeMbIX BEIECTB, peaTu3alui yueOHOTro MpoeKkTa U (hOPMYIUPOBATHh BBHIBOJBI TIO



pe3ynbTataM NpPOBEAEHHBIX HCCIEIOBaHUM MyTEM COTJIacOBaHMs MO3ULMN B XOe 00CyXkJeHHs U oOMeHa
MHEHUSIMU.

OBJaieHHe YHUBEPCAJIbHBIMY PEryJsiTUBHBIMU 1€CTBHAMM:

CaMOCTOATENIPHO IIJIAHUPOBATh M OCYIIECTBIIATH CBOIO MO3HABATEIBHYIO NEATEIBHOCTh, ONpenenss e€
HeMu M 3aJadyd, KOHTPOJMPOBATh M IO Mepe HEOoOXOTUMOCTH KOPPEKTHPOBATh MpEiaracMblii aaropUTM
JCHCTBHI MPU BBHIMOTHEHUN YYSOHBIX M HCCIICIOBATEICKIX 33]1a4, BEIOMpaTh Hanboee 3 (HeKTUBHBIN CIIOCO0
UX PEILICHHUS ¢ YUETOM IMOIYUYEHUSI HOBBIX 3HAHUH O BEILIECTBAX U XMMUYECKUX PEAKIUIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH AESATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

IIpenMeTHBIE pe3yIbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUs» OTPaXKaroT:

Cc(OPMHUPOBAHHOCTh MPEJCTABICHUH O XHMHYECKOM COCTaBIIAIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI
MHUpA, POJIM XMMHUHU B TIO3HAHUH SIBICHUH MPHUPOBI, B (POPMUPOBAHUN MBIIUICHHUS W KYyJIbTYpbl JTUYHOCTH, €€
(YHKIMOHATBPHONH TPAMOTHOCTH, HEOOXOAMMOM [l pEUICHHs TMPAKTHYECKHX 3aJad M JKOJIOTMYECKH
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U PUPOIHON CPEAE;

BJIQJICHUE CHUCTEMOM XMMMUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIAralOUIME ITOHATHS
(XMMHUYECKHII ~ DJIEMEHT,  aroM,  DJJEeKTPOHHas  O000JOYKa  aToMa,  MOJIeKyJa,  BaJCHTHOCTD,
AJIEKTPOOTPHIIATEIBHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas (opmyina (pa3BEpHyTast U COKpamIEHHAs), MOJIb,
MOJISIpHAsi Macca, MOJIIpHBI 00BEM, yriepoJHblii ckeneT, (yHKIMOHaJIbHAs IpyMIa, pajuKal, H30Mepus,
U30MEPBI, TOMOJIOTUYECKUN PsZl, TOMOJIOTH, YIJIEBOJOPOJIbI, KHCIOPOA M Aa30TCOAEP)KALUE COCIUHEHUS,
MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOPUU U 3aKOHBI (TeopHus
CTpoeHMsl opraHuueckux BeuiectB A. M. BytiepoBa, 3ak0oH coXpaHEHMsI MacChl BELLECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMUU; MUPOBO33PEHUECKUE 3HAHMS, JIEXKAIINE B OCHOBE IIOHUMAHUS NPUYUHHOCTH U
CHUCTEMHOCTH XHMHYECKUX SBJICHUH, (aKTOJIOIMYECKHE CBEJCHMsSI O CBOICTBax, COCTaBe, IMOJYYCHUH HU
0€30MacCHOM HCIOJIb30BAHUN BaKHEHIINX OPraHUYECKHUX BEUIECTB B OBITY W MPAKTHYECKOW IEATEIBHOCTH
4eJI0BEKa;

C(OPMHPOBAHHOCTh YMEHHM BBIABIATH XapaKTepHbIC TMPHU3HAKU IOHATUHM, YCTaHABIMBAaTh MX
B3alMOCBS3b, UCIIOJB30BaTh COOTBETCTBYIOLIUE MOHATHS IIPU ONHUCAHUU COCTaBa, CTPOCHMS U MPEBPALICHUM
OPraHNYEeCKUX COCTUHECHUI;

c(OpMUPOBAHHOCTh YMEHUHN UCHOIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JIJIsi COCTABJICHUS MOJIEKYJISPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpam€HHOH) (OpMysl OpPraHMYECKUX BEIIECTB U YPABHEHUH XUMHMYECKHX
peakuuii, U3roTaBIMBaTh MOJEIN MOJIEKYJ OPraHWYECKUX BEIIECTB I WUIOCTPALUU UX XUMHYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOCHUS,;

c(OpPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAJJIEKHOCTh M3YUEHHBIX OPraHMYECKHX BEIIECTB IO
UX COCTaBy U CTPOCHHMIO K ONpEIEeNEHHOMY KIAcCy/TpymIne COeIWHEHHH (yTiIeBOAOPOAbI, KUCIOPOA H
a30TcoJiepKalllie  COEAMHEHUS, BBICOKOMOJIEKYJSIPDHbIE  COEIMHEHMs), JaBaTb WM  Ha3BaHUSA IO
cucremarndeckoii HomeHknarype (IUPAC), a Ttaxke mNpUBOIWTH TpHUBHAJIBHBIE HA3BaHUS OTHCIHHBIX
OpPraHMYECKUX BEIIECTB (STHJIEH, MPOIWJIEH, alleTHUJICH, STHICHIJIUKOJb, TIUIEepuH, GeHol, (hopManbaeru,
alleTaNbJETNU]], MypaBbUHas KUCJIOTa, YKCYCHAsl KMCIIOTA, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAsI KUCIIOTA, TJII0K03a,
bpykTO3a, KpaxMail, IeJuUIt0103a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHUS OMNPENENATh BHJbl XUMUYECKOW CBSI3U B OpPraHMYECKHX COETUHEHUSX
(onuHapHBIE U KpaTHbBIE);

c(OPMHPOBAHHOCTh YMEHHSI IPUMEHSTH MOJOXKEHUS TEOPUU CTPOCHMS OpPraHUYEeCKuX BemecTB A. M.
BytnepoBa 11 00bSACHEHHsI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOEHMS; 3aKOH COXPaHEHHS
MAaccChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh COCTaB, CTPOEHHE, (pU3NUECKHe U XMMHUYECKHE CBOMCTBA
TUMUYHBIX TPECTaBUTENEH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BElIeCTB (METaH, 3TaH, 3TWJIEH, MPOIUJIEH,



aneTuieH, Oyranuen-1,3, metmiOyTaauen-1,3, 6€H30JI, METaHOJ, 3TAHOJ, ITHJICHIJIMKONb, TJIUIEPUH, (QeHoT,
aleTanbJeru, MypaBbiUHast U YKCYCHasi KMCJIOTHI, TIII0K03a, KpaxMall, IeJUII0NI03a, aMUHOYKCYCHAast KHCIIOTa),
WLUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXy HUMU YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKHX PEAKLUH C
UCIOJIb30BAHUEM CTPYKTYPHBIX (hopMyII;

c(OPMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKH YIJIEBOJIOPOJIHOIO ChIPbs (He(Th, IPUPOIHBIN
ras, yroiip), CocoObl X NMepepadOTKU U MPAKTHUECKOE TPUMEHEHHE TPOTyKTOB IIepepadOTKH;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYMCICHUS MO XUMHUYECKHUM YPAaBHEHUSIM (Macchl, 00bEMa,
KOJINYECTBA UCXOAHOTO BEIIECTBA WIM MPOLYKTa PEAKLMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJITHOTO
U3 UCXOJIHBIX BELIECTB WJIM IIPOJLYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTh YMEHHUH BJIAJETh CUCTEMON 3HAHHMI 00 OCHOBHBIX METOJAX HAayYHOTO IMO3HAHMA,
UCIOJIb3YEMBIX B XMMHUHU I[pPU HM3YYEHUU BEIIECTB M XUMHUYECKUX SBICHUH (HAOJIOJIEHUE, H3MEpPEHUE,
HKCHEPUMEHT, MOJCIMPOBAHKE), MCII0JIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHMS JUIsl NMPUHATUSA PELIEHUH B
KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHI COOJIOAATH MPaBHJIa MOJB30BAaHUS XUMUYECKON TOCYI0H U 1ab0opaTOpHBIM
o0OpyJIOBaHMEM, a TaKXKe IpaBWja OOpalleHHs C BEIIECTBAMU B COOTBETCTBHH C HMHCTPYKIUSIMH IO
BBINOJIHEHUIO JJAOOPAaTOPHBIX XMMUUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHMH IJIAHUPOBATH W BBINOJIHATH XUMHUYECKUH SKCIEPUMEHT (TpeBpalleHus
OpPraHMYECKUX BEILIECTB IMPU HArPEBAHUM, MOJIYUYEHHE ATHIIEHA M U3YyYEHUE €ro CBOICTB, KauyeCTBEHHbIE
peaKiuu OpraHUYECKUX BEILECTB, JEHaTypalus OEJIKOB IpPU HAarpeBaHUM, LIBETHbIE peakUuu OEJIKOB) B
COOTBETCTBUM C IpaBWJIAMM TEXHHUKH O€30MacCHOCTH INpH OOpaIleHUH C BeUIeCTBAaMU M JIaOOPAaTOPHBIM
000pyJIOBaHUEM, MPEJCTABIATh pPe3yJIbTaThl XMMUYECKOIO 3KCIepUMeHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIINX PEeaKUUil 1 (HOPMYyITUPOBATh BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATh XMUMUYECKYIO0 MH(POPMALUIO, TIOTYyIaeMyro U3
pa3HbIX HCTOYHUKOB (cpesicTBa MaccoBoil uH(opMaru, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUN COOIOIAaTh MPABUIA SKOJIOIMYECKH 1eJ1ecO00pa3HOro MoBeIeHHs B ObITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHHs CBOErO 3JI0POBbS U OKpY’)KaoLleW HPUPOJHOM Cpesbl,
OCO3HAaBaTh OMACHOCTb BO3JEHUCTBUS Ha JKUBbIE OPraHU3MbI OIPEJIEIEHHBIX OPraHUUYECKUX BEIECTB, IOHUMAas
cmbica nokaszatens [1/IK, nmosicHsITh Ha mpumepax crnocoObl YMEHBUIEHHS] M NPEAOTBPAILEHUs UX BPEIHOTO
BO3/ICHCTBUS Ha OPraHU3M YEJIOBEKa,;

Uil O0yYaroluXcss C OTPaHUYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBbS: YMEHHE MNPHUMEHSATh 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX [MO3HAHUS BEIIECTB U XMMHUECKUX SIBICHUN;

JUIS CJENbIX U ClIa0OBUASIMIMX OOYyYaroUUMXCsA: YMEHHE HCIIOJIb30BaTh Pelibe(HO-TOUEUHYIO CUCTEMY
obo3Hauenuii JI. bpailiast 11 3anucu XuMHYecKUX GopMyI.

11 KIIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4eckasi XuMHUsD» OTPaXKaroT:

c(OpPMHUPOBAHHOCTh MPEACTABICHUN: O XHMHUYECKOM COCTABIISIONICH €CTeCTBEHHO-HAyYHON KapTHHBI
MHUpa, pOJIM XMMHMH B MIO3HAHUU SBJIEHUH NPUPOJIbI, B (POPMUPOBAHUU MBIIUIEHUS] U KYJIBTYpbl JIMYHOCTH, €€
(YHKIMOHATBPHOW TPaMOTHOCTH, HEOOXOAMMOHN Ui pEUIeHHs MpakTHYeCKUX 3aJad U  SKOJIOTMYECKH
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOJTHOM cperie;

BJIAJICHUE CHUCTEMOM XUMHUYECKHX 3HAHWM, KOTOpas BKJIKOYAECT: OCHOBOIIOJAralIIne MOHITHUS
(XUMHYECKUI 3JIEMEHT, aTOM, HM30TOI, S-, P-, d- 3JCKTPOHHBIE OpOWTAIM AaTOMOB, MOH, MOJIEKYJa, MOJb,
MOJ'ISIpHBII\/’I O6T)éM, BaJICHTHOCTD, 3H€KTpOOTpI/IHaTeHBHOCTI), CTCIICHb OKHUCJICHHUs, XHMHUECKas CBA3b
(koBayieHTHasl, WOHHAs, METAJUIMYECKasl, BOJOPOJHAsA), KPUCTAUIMUECKas PEIIETKAa, TUMBl XUMHUYECKUX
peakuuii, pacTBOp, DJIEKTPOIUTHI, HEIIEKTPOJIUTHI, DIECKTPOIUTHYECKAs AUCCOLMAINSA, OKHUCIUTEINb,
BOCCTAaHOBHUTENb, CKOPOCTh XMUMHUYECKON peaKkluu, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TeopHus
AJIEKTPOJIUTAYECKON aucconuanuu, nepuoauyeckui 3akoH J[. M. MeHpeneeBa, 3aKOH COXpPaHEHHS MAacChl
BEIIECTB, 3aKOH COXpPAaHEHUS M TPEBpAICHHUS JHEPTHMH NpPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHH, MUPOBO33PEHUYECKHUE 3HAHMS, JIEXKAIUEe B OCHOBE IMOHUMAHMS MPUYMHHOCTU U



CUCTEMHOCTH XHMHUYECKUX SBJICHUH, (DaKTOJIOTMUECKHE CBEJIEHUS O CBOWCTBAX, COCTaBe, IMOJYYEHUU H
0€30MMacHOM HCIIOJIb30BAHUH BAKHEHUIIIUX HEOPTaHMUYECKUX BEIIECTB B OBITY W MPAKTHUECKOH NEATEIBHOCTH
YEJIOBEKa,

cOpPMUPOBAHHOCTh YMEHUN BBISBISITH XapaKTepHblEe MPU3HAKU MOHITHH, YyCTaHAaBIUBAaTh UX
B3aUMOCBS3b, HCIOJB30BATh COOTBETCTBYIOLIME MOHATHUS IPU OMNUCAHUM HEOPraHWYECKHX BEUIECTB M HX
IIPEBPAILICHMUI;

c(hOpPMHUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUIECKYIO CHMBOJIMKY JIJIsl COCTaBICHUS ()OPMYIT BEIIECTB
Y ypaBHEHUN XUMHUYECKHUX peakiui, cucreMarndeckytro HoMeHkIaTypy (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTJIEIbHBIX HEOPTraHMYECKUX BELIECTB (yrapHbIi ra3, yriIeKUCIbIi ra3, aMMHaK, rameéHasi U3BeCTh, HerameéHas
W3BECTh, TUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOPMHUPOBAHHOCTh YMEHUH OMPEENIATh BAJICHTHOCTh U CTETICHb OKHCIICHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUSX Ppa3IMYHOIO COCTaBa, BHUJ XHUMUYECKOM CBSI3U (KOBaJEHTHAasl, HOHHAs, MeTaJIM4ecKas,
BOJOPOJHAs) B COCJMHEHUSAX, THUI KPHUCTAJUIMYECKON pEmETKH KOHKPETHOrO BellecTBa (aToMHas,
MOJICKYJISIpHAs, HWOHHAs, METAJUIMYECKas), XapakTep Cpelbl B BOJHBIX pAacTBOPAX HEOPraHUYECKUX
COCIMHECHH;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIJICKHOCTH HEOPraHMYECKUX BEUIECTB IO UX COCTaBY
K ONpeNeN€HHOMY KIacCy/TpylIe COeAUMHEHMH (TPOCTble BEIIeCTBA — METAUIbl M HEMETaJUIbl, OKCHUJBbI,
OCHOBaHMSI, KUCIOTHI, aM(OTEPHBIC THAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUH pAaCKpbhIBaTh CMBICHI Tepuoaudeckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOILYI0, OObSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHUX 3JIEMEHTOB
1-4 nepuonos [lepuoanueckoii cuctembl Xxumuueckux 3yemMeHToB . 1. MenneneeBa, UCTIOIb3ys MOHITHS «S-,
p-, 0-3JIEKTPOHHBIC OPOUTATNY», «IHEPTETHUCCKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MCHEHHS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U MX COCIMHEHHUM IO mepuojaM u rpynnam llepuoamdeckoil cucteMbl XUMHUYECKUX
anemeHToB . 1. Menaeneera;

chOpPMUPOBAHHOCTh ~YMEHHUI  XapaKTepu3oBaTh (OMUCHIBAThH) OOIIME XHUMHYECKHE CBOICTBa
HEOPraHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE T'€HETUYECKOW CBSA3U MEXIY
HEOPraHUYECKUMH BEIIECTBAMU C TTOMOIIBIO YPABHEHHM COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI;

c(hOpPMUPOBAHHOCTh YMEHHUS KIacCU(DUIMPOBATh XUMHUYECKHE PEaKIMHU IO Pa3IMYHBIM IMPU3HAKAM
(4uciTy U COCTaBy pearupyrolinx BEIIECTB, TEIIOBOMY 3()eKTy peakiuu, U3MEHEHUIO CTETEeHEH OKUCICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(hOPMUPOBAHHOCTh YMEHUW COCTABJISITH YPAaBHEHMsI pEAKIMN Ppa3IMYHbIX THUIIOB, TIOJHBIE U
COKpaIIéHHbIE YPAaBHEHUS PeaKIMii HOHHOTO 0OMEHa, YUUTHIBAs YCIOBUS, MPU KOTOPBIX 3T PEaKlUu HUAYT J0
KOHIIQ;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJAUTH PEAKIIUU, TIOTBEPKAAONINE KAaUECTBEHHBIM COCTAB PAa3TMYHBIX
HEOPraHUYECKHX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpax
HEOPraHUYECKHUX BEIECTB;

c(OpPMHUPOBAHHOCTh YMEHUH PaCKpBIBaTh CYUIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUi
MOCPEJICTBOM COCTaBJICHUS AJIEKTPOHHOTO OajaHca dTHX PEaKIvii;

c(hOpMHUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM PEaKIUU OT Pa3IMYHBIX
(GakToOpoB; XapakTep CMEMICHHs XUMHYECKOTO pPAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBUS
(mpuntun Jle Hlatense);

chOpMHUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh XUMHUYECKHE TIPOILIECCHI, JIeKAllieé B OCHOBE
MIPOMBIIIJICHHOTO TIOYYEHUsI CEPHOM KHCJIOTHI, aMMHAKa, a Takke CPOPMHPOBAHHOCTh TPEICTABICHUN 00
OOIINX HAYYHBIX MPUHIIUIIAX U IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUYUCICHUS C HCIONH30BAHUEM TOHATUS «MAaccoBasi IO
BEIIIECTBA B PAacCTBOpE», OOBEMHBIX OTHOIICHWN Ta30B MPU XMUMHYECKUX PEAKIUAX, MACChl BEIIECTBA WIIU
00BbEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCe WM 00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIHH
BEIIECTB, TEIIOBOrO 3(QeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MPEBPAIICHUS H
COXpaHEHUs SHEPIHH;



c(OPMHPOBAHHOCTb YMEHHMH COOJIIOAATH MpaBHJIa MOJb30BaHUS XUMUYECKOM NOCYI0M U 1ab0paTOpHBIM
0o0OpyJOBaHMEM, a TaKXKe IpaBHja OOpalleHHs C BEIIECTBAMU B COOTBETCTBHHM C HMHCTPYKIHUSIMH IO
BBINOJIHEHUIO JTAOOPAaTOPHBIX XMMUYECKHX OIBITOB;

C()OPMHUPOBAHHOCTh YMEHMH IUIAHMPOBATH M BBINOJHATh XMMUYECKMH SKCIEPUMEHT (pa3iokKeHHe
NEPOKCHIa BOJOPOJA B IMPUCYTCTBUHM KaTalU3aTOPa, ONpPENEIEHUE CpPelbl PACTBOPOB BELIECTB C MOMOILBIO
YHHBEPCAILHOTO MHIMKATOPA, BIMSHUE Pa3IMYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIUH, PEaKIHUu
MOHHOTO OOMEHa, Ka4eCTBEHHBIEC PEAKLIMU Ha CyJb(ar-, KapOoHAT- U XJIOPUA-aHHOHBI, HA KaTHOH aMMOHHUS,
pelleHre SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMaM «Metauib» u «HeMeTamibny) B COOTBETCTBUU C MpaBUIIaMHU
TEXHUKH O€30IIaCHOCTHU MpU OOpallleHUH C BELIECTBAMU M J1a0OpaTOpHBIM OOOpYIOBAHUEM, IPEICTABIATH
pe3yabTaThl XUMHYECKOTO OHKCIEpUMEHTa B (opMe 3alucH ypaBHEHHH COOTBETCTBYIOIIUX PEAKIMNA |
(bopMyIHpOBATH BHIBOABI HA OCHOBE ITHX PE3yJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3UPOBATH XMMUYECKYIO MH(OpPMALMIO, MTOJYyYyaeMylo U3
pa3HbIX HCTOYHHUKOB (Cpe/ICTBA MACCOBOI KOMMYHUKaLUU, IHTEpHET U ApYyrux);

c(pOpMUPOBAHHOCTh YMEHUH COOJIIOAATH IPaBHJIa KOJIOTHUECKH 11€71€CO00Pa3HOro MOBEACHUS B OBITY U
TPYJIOBOH JEATEIBHOCTH B IE€JIAX COXPAHEHHS CBOErO 3/10pOBbS M OKpY’KaOLIEHd NIPUPOIHON cpensbl,
OCO3HaBaTh OIIACHOCTb BO3JCHCTBUS HA JKUBBIE OpPraHU3Mbl ONPEAEIEHHBIX BELIECTB, MOHUMAs CMBbICI
nokazarenss IIJIK, moscHATh Ha mnpumepax crnocoObl YMEHBIIEHUS W IPEJOTBPALCHUS HX BPEIHOTO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui 00y4YaloIMXCsl ¢ OTPAaHMYEHHBIMM BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE INPUMEHSATh 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHUS BELECTB U XUMUYECKUX SBJICHUH;

JUI CIIENbIX W CIA0O0BUAALIMX OOYYaroIMXCs: YMEHHE HCIOJb30BaTh PEIbEPHO-TOUEUHYIO CHCTEMY
o6o3nauenwnii JI. bpaidist i 3anucu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanmue
Ne (undgposbie)
pa3/1esioB U TeM Kontpoububie IIpakTnueckue
n/n Bcero oOpa3oBaTejibHbIE
MPOrpamMMbl paéoThI padoTbI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM
IIpenmer oprannueckoin
xumuu. Teopus
11 CTPOEHUSI OPTaHUYECKUX 3 0 0
coenuHeHuit A. M.
Bbytneposa
Hroro no pazueny 3
Paznea 2. Yraesogopoasbl
[IpenenwvHbIC
2.1 YTIEBOIOPOABI — 2 0 0
aJIKaHbI
Henpenenbanie
2.2 YTIEBOIOPOIbBI: ANKEHBI, 6 0 1
AJKa/IMEHBbI, ATKUHBI
ApomaTuieckue
2.3 P 2 0 0
YTIEBOIOPOIBI
[IpupoHbIE HCTOYHHUKHU
2.4 YTIEBOAOPOAOB M UX 3 1 0
nepepaboTka
Hroro no paszneny 13
Paznea 3. Kuciiopoacoaep:kamue opranudeckue coelMHEeHUs
3.1 Cnuptsl. @enon 3 0 0
AJbpaerunsl.
3.2 KapOoHoBbIE KHCTTOTHI. 7 0 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1 0
Hroro o pazneny 13
Pasnea 4. Aszorcoaepikanue opraHu4ecKue coeJUHEeHHUsI
AMUHEL
4.1 3 0 0
AMHHOKHUCTOTHI. benku
Hroro no pazneny 3
Pa3pnen S. BoicokoMoJIeKy IsIpHbIE COCAUHECHUS
[Tnactmaccel. Kayuyku.
5.1 v 2 0 0

BoinokHa




Hroro no pazgeny
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11 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBaHue
Ne (undgposbie)
pa3aesioB U TeM Kontposbnubie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbl padoThbI padoTbI
pecypcbl
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
CtpoeHue aTOMOB.
[Tepuoanueckuii 3aKOH U
11 [lepuonuyeckas cucrema 3 0 0
XUMUYECKUX HJIEMEHTOB
. 1. MenneneeBa
Crpoenue BeniecTsa.
1.2 P o 4 0 0
Mmoroo0pasue BemecTB
1.3 XHWMHYECKUE PEAKITUN 6 1 1
Hroro mo paszneny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 Mertasbl
2.2 Hemeramibl 1
CBsi3b HEOPTAaHUYECKUX U
2.3 P 2 0 0
OpraHUYECKUX BEIIECTB
Uroro no pazngeny 17
Pazgen 3. Xumusa u ;Ku3HbL
3.1 XHUMHS U )KH3Hb 4 0 0
Wroro no pazneny 4
OBIIEE KOJIMYECTBO
- 34 2 3
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