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MOSICHUTEJIbHASI 3AITUCKA

[Iporpamma 1o XxuMHM Ha YpOBHE CpemHero odmiero oopasoBaHusl pa3paboTaHa Ha ocHoBe PenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBannu B Poccuiickoii ®enepannm», TpeOOBaHHN K pe3ylbTaTamM
ocBoeHHs (hemepalbHON  00pa30BaTENbHON MporpamMmbl  cpemHero odmero obpazoBanus (DPOII COO),
Tpe/icTaBiIeHHBIX B DenepabHOM rocylapcTBEeHHOM obOpasoBaTtenbHoM craHaapre COO, c¢ yuérom Konnenmwmm
MpernojiaBaHusl ydyeOHOro mnpeaMera «XUMHsS» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoit ®Penepanum,
peaM3yloNnIX OCHOBHBIE 00pa3oBaTeNbHbIE INPOrPaMMBbl, W OCHOBHBIX TONOXKeHHH «CTpareruu pa3BUTHS
BocriutaHus B Poccuiickoit denepanmu Ha nepuon no 2025 roga» (Pacmopsixenue IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOIXOIOB K pa3pa0OTKe MPOrpaMMBI IO XUMHH, K OMNPEACICHUIO0 OOIINCH CTpaTerud OOydYeHWS,
BOCIIUTAHMS U Pa3BUTHs 00YYaIOMINXCS CPEeNCTBaMU yueOHoro npenmera « XuMus» st 10—11 kinaccoB Ha 6a30BOM
ypoBHE cocTaBwiM KoHuenTtyanbHble nojaokeHus @I'OC COO o B3aMMOOOYCIOBICHHOCTH HENeH, COIepKaHus,
pe3yNbTaToB 00y4EHHs U TPeOOBaHUI K YPOBHIO MOJrOTOBKH BBIITYCKHHKOB.

Xumudeckoe oOpa3oBaHWe, TOJMy4aeMOE BBITYCKHHKAMHU O00Ie00pa3oBaTENbHON OpPTaHM3allUH, SIBIISETCS
HEOTBEMJIEMOH 4YacTblo MX oOpazoBaHHOCTH. OHO CIYXHT 3aBEpIIAIOIIMM JTAalloOM pealu3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX LIEHHOCTEH, NMPUCYIUX LEIOCTHOH CHCTEME XUMHYECKOrO
00pa3zoBaHusi. JTH LEHHOCTH KacaloTCs MO3HAHMS 3aKOHOB NPHUPOIbI, (OPMHPOBAHUS MUPOBO33PEHUS M OOLIEH
KYJIbTYPBI YEJIOBEKa, a TAKXKe IKOJOTHUECKH 0O0CHOBAaHHOIO OTHOLICHUS K CBOEMY 3/I0POBBIO M IPUPOIHOM Ccpere.
Peanusyercss xumudyeckoe oOpa3oBaHHE OOYYAIONIMXCS HAa YPOBHE CpelHEro olIero oOpa3oBaHHs CPEACTBAMHU
y4eOHOro mnpeamera «XHMUS», COAEPNKAHHUE M MOCTPOSHHE KOTOPOro ONpeleNieHbl B TPOrpaMMe M0 XUMHHU C
y4éroM crien(UKN HayKH XMMHH, €€ 3HAUeHWs] B MO3HAHWM INPUPOIBI M B MATEPHANBHOM XM3HU OOIIECTBa, a
TaKkKe ¢ y4€TOM OOLIMX Iielel M MPHHIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEIHEro
obrrero oopasoranus B Poccuiickoii deneparym.

XHUMHS KaK DJIEMEHT CHUCTEMBI €CTECTBEHHBIX HayK uUrpaer 0C06y}0 poJib B COBpCMCHHOﬁ OUBHUIIN3allVH, B
CO3JJaHUM HOBOH 0a3bl MaTepHaibHOW KyIbTypbl. OHa BHOCHT CBOH BKJaJl B ()OPMHUPOBAHHE PAIMOHAIBLHOTO
HAaYYHOT'O MBIIUICHNUS, B CO3JaHKE LIEIOCTHOIO IPECTaBICHUS 00 OKpYKaroLIeM MHUpPE KaK O €IMHCTBE IPUPOILI U
YenoBeKa, KoTopoe (popMHpyeTcs B XUMUHM Ha OCHOBE NMOHHMMAHMS BEIIECTBEHHOTO COCTaBa OKPY)KAarOLIEro MUpa,
OCO3HAHUS B3aMMOCBSI3H MEXy CTPOCHHEM BEILECTB, MX CBOMCTBAMH U BO3MOKHBIMH O0IACTSMH IIPUMEHEHHS.

TecHO B3aMMOIEHCTBYS C IPYIMMH €CTECTBEHHBIMH HAyKaMH, XMMHsS CTajda HEOThEMJIEMOH 4YacTbIo
MHPOBOM KyJIBTYpBl, HEOOXOOUMBIM YCIOBHEM YCICIIHOTO Tpyda W JKM3HM KaXKIOrO WieHa oOIecTBa.
CoBpeMeHHass XUMHUS KaK HayKa CO3MAATeNbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBjieHa Ha pelleHHe
r00aJbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSI YEJOBEYECTBA — CHIPHEBOM, HJHEPreTUUECKOM, IHIIEBOH,
9KOJIOTMYECKOH 0€30MacHOCTH U OXPaHbI 37J0POBbSL.

B coorBercTBUM ¢ OOLIMMU LENSMH U IPUHIUIIAMY CPEIHETO O0LIero o0pa3oBaHMs COEp)KaHHE MpeaMeTa
«Xumus» (10-11 kiaccel, 6a30BbIil yPOBEHb U3Y4CHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO
MOATOTOBKY OOYYalOmMXCsl, HEOOXOOUMYI0 MM ISl BBIPAOOTKH MHPOBO33PEHYECKHUX OPHUEHTHUPOB, YCIIEIIHOTO
BKJIIOYEHHS B OKHM3Hb COLMYyMa, IPONO/DKEHUS O00pa3oBaHMS B pa3IMYHBIX O0NacTsAX, HE CBS3aHHBIX
HENOCPEACTBEHHO C XUMUEM.

CocTaBiSIOmUMH TpeaMeTa «XUMUsD) SIBISIOTCS 0a30BbIe Kypchl — «Opranmyeckas xumisp» u «OOmmas u
HEOpraHWYecKasi XUMUSD», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHHS KOTOPBIX SIBIIIOTCS OCHOBHI 0a30BOH HayKH:
CHCTEeMa 3HAHUH MO0 HEOPraHMYECKOW XMMHUU (C BKIIOUEHHEM 3HAHWN U3 OOIIel XWMUHM) U OPTaHUYECKOW XMMUH.
dopMupoBaHue TaHHOW CHUCTEMBI 3HAHWH NPH W3YYEHUH NpeaMeTa 00ecIeurBaeT BO3SMOXKHOCTh PacCMOTPEHHUS
BCEr0 MHOT00Opa3usl BEILIECTB HAa OCHOBE OOLIMX MOHATHI, 3aKOHOB U TEOPHIA XUMHH.

Crtpykrypa comepkaHusi KypcoB — «Opranmdeckas xumus» U «OOImIas M HeOopraHHMYECKas XIMUSD)
copMHpoBaHa B MpOrpamMMme II0 XMMHHM HAa OCHOBE CHCTEMHOrO IOIXOa K H3y4eHHIo y4yeOHOro marepHuana H
00YyCJIOBJIEHa NCTOPUYECKA OOOCHOBAHHBIM PA3BUTHEM 3HAHHI Ha ONMpPEICN€HHBIX TEOPETUUECKUX YPOBHSAX. Tak, B
Kypce OpraHMYecKOH XHMHHU BEIIECTBa pACCMATPHBAIOTCA HA YPOBHE KIIACCHYECKOW TEOPHU CTPOCHUS
OPraHMYEeCKUX COCIMHEHHM, a TaKKe Ha YPOBHE CTCPEOXMMHYECKHX M DJICKTPOHHBIX MPEICTABICHUH O CTPOCHUH
BemecTB. CBelieHHst 00 M3y4aeMbIX B Kypce BELIECTBAX JAlOTCS B PAa3BUTUH — OT YIIIEBOJOPOIOB N0 CIOXHBIX
OWOJIOTMYECKH aKTHBHBIX COeIUHEHMI. B Kypce opraHmueckoidl XMMHH MONYYalOT pa3sBUTHE c(HOPMHUPOBAHHbBIC Ha
YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHHsl IIepBOHAYaJbHBIE NPEIACTABICHHS O XHMHYECKOH CBA3H,
KJIacCH(PMKAIMOHHBIX NPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHS, O XHUMHYECKOH
peaKIyu.



[Tox HOBBIM yIJIOM 3peHUS B IIpeAMETE « XUMHsD» 0a30BOT0 YPOBHS pacCMaTpUBAETCsl U3yIE€HHBI Ha YpOBHE
OCHOBHOTO 00mero o0pa3oBaHMsl TEOpPETHUECKMH Marepuall W (aKTOJOTMYECKHE CBEICHHWS O BENIeCTBaX M
XUMHUYECKOM peaknuu. Tak, B dYacTHOcTH, B Kypce «OOmas M HeOpraHMYecKas XUMHSD» OOyJaroI[MCs
TIPE/IOCTABIISETCS BO3MOXKHOCTH OCO3HATh 3HAUCHHE IIEPUOJMYECKOTO0 3aKOHa C OOIIETEeOPETHUECKHX |
METOJIOJIOTUYECKHX TTO3UIHUH, TIIy0Ke MOHITh HCTOPHIECKOE U3MEHEHNE (DYHKIIMI 3TOro 3aKOHa — OT 0000IIatomeit
710 OOBSICHSIFOIEH U POTHO3UPYIOIIEH.

Enunas cucrema 3HaHWI O Ba)KHEHIIMX BelIECTBaX, MX COCTaBE, CTPOCHWH, CBOMCTBaX M NPUMEHEHUH, a
TaKKe 0 XUMHYECKUX PEAKIHAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX NMpOTEKaHMs JomnoiiHsercs B kypcax 10 u 11
KJIACCOB DJIEMEHTaMM COJIEp)KaHHs, MMEIOUIMMHU KyJIbTypOJOTHYECKHH W TNPUKIAIHONW XapakTep. ODTH 3HaHUS
CHOCOOCTBYIOT IMOHUMAHHUIO B3aWMOCBSI3M XMMHUH C JIPYTMMHU HayKaMH, PacKpbIBalOT €€ poib B MO3HABATEIHHOU H
MIPaKTHYECKOH JIESITENbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHHIO YBa)KEHHS K IIPOLIECCY TBOPUECTBA B 00JIACTH
TEOPUH W TPAKTHYECKUX INPHIOKEHHH XUMHH, TOMOTAlOT BBITYCKHHKY OPHEHTHUPOBATHCS B OOIIECTBEHHO M
JIMYHOCTHO 3HAYUMBIX NIPOOJIEMaXx, CBSI3aHHBIX C XUMHUEH, KpUTHYECKH OCMBICIHBATh HH(OPMAIHIO U IIPUMEHATH €€
JUISl TIOTIOJTHEHUSI 3HAHUWM, PEICHHs WHTEIUIEKTYaIbHBIX W JKCIEPHMEHTAIBHBIX HCCIEe0BAaTENbCKUX 3a1ad. B
LIEJIOM CoJiepKaHue ydeOHOro npeaMera « XUMUs» TaHHOTO YPOBHSI N3y4€HHs OPHEHTHPOBAHO Ha (hOPMHUPOBAHHUE Y
00yJaromyxcsi MUPOBO33PEHUECKON OCHOBBI JUIsi MOHMMaHHs (uinocodcknux uael, Takux Kak: MaTepuabHOe
€IUHCTBO HEOPraHWYEeCKOr0 M OPraHWYeCKOro MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB WX COCTaBOM H
CTpOEHHEM, TTI03HABAEMOCTh MPUPOIHBIX SIBJICHUH MyTEM SKCIIEPUMEHTA U PEIICHUS IPOTHBOPEUN MEXy HOBBIMH
(baKTaMI/I U TCOPCTUUCCKUMU MPCANOChIIKAMHU, OCO3HAHHUEC POJIM XMMUH B PCIICHHUU DKOJIOT'MYCCKHUX HpO6J’IeM, a
TaKXke NpodJIeM cOepeKeH sl SHEPTETHYECKUX PECYPCOB, ChIPhS, CO3JIaHMSI HOBBIX TEXHOJIOTUI U MaTepHasIoB.

B nimane PEeUICHUA 3a/ia4 BOCIIMTAHWSA, Pa3BUTHA U COLUAIU3 AU 06yqa}0umxcsl IMPUHATBIC nporpaMMoﬁ o
XMMHUH TIOJXOABl K ONPEACICHHUI0 COJCPKAaHHWS W TIOCTPOCHUS TpeaMeTa IMpeaycMaTpuBaloT (OpMHUpPOBaHKE
YHUBEPCAJIbHBIX y‘IC6HbIX HCﬁCTBHﬁ, HMCHOIIINX 6330306 3HAYCHHUC JId pa3JIMYHbIX BUJOB ACATCIbHOCTH: PECHICHUA
npo0JieM, TMOKCKa, aHaIku3a U 00pabOTKK WH(POPMAILIUH, HEOOXOTUMBIX I MPHOOPETEHHUS OMbITa MPAKTUICCKON U
UCCIIEIOBATEIbCKOM eI TEIFHOCTH, 3aHUMAIOIIEil Ba)KHOE MECTO B MTO3HAHUH XUMMUU.

B mpaxtuke mpernogaBaHusi XUMHM KaK Ha ypOBHE OCHOBHOI'O OOILEro oOpa3oBaHMS, TaK U HA ypPOBHE
cpenHero obmero oOpa3oBaHus, NPU ONPEACICHUHN COAEPKATETBHON XapaKTEePUCTUKM Lielell M3ydeHus IpeaMeTa
HaINpaBJICHUEM [IEPBOCTENICHHOM 3HAUNMOCTH TPAAULMOHHO NMPU3HAETCS POPMUPOBAHHUE OCHOB XHUMHYECKOH HaYKH
Kak o0JIaCTH COBPEMEHHOIO €CTECTBO3HAHHMS, IPAKTHYECKOH MHEATENBHOCTH 4eJloOBeKa M Kak OJHOr0 U3
KOMIIOHEHTOB MUPOBOH KyTbTyphl. C METOIMYECKON TOYKH 3PEHHUS TaKOM MOAXO0J] K ONpEIesIeHHIO IIeNiel n3y4eHus
IIPEIMETa SBJIAETCS BIIOJIHE ONPABIAHHBIM.

CormnacHo 1aHHON TOYKE 3pEHHS TIaBHBIMHU LEMAMHU U3YUeHHS IpeaMeTa «Xumus» Ha 6azoBoM yposHe (10
—11 k1) SIBISAIOTCA:

e  (opMHpOBaHHE CHUCTEMbI XMMHYECKHX 3HAHUI KakK Ba)KHEWIEH COCTABIISIOIIEH €CTEeCTBEHHO-HAYYHOU
KapTHHBl MHpPa, B OCHOBE KOTOPOH JIeXaT KIIOYEBBblE MOHATHS, (QyHIaMEHTaJbHBIC 3aKOHBI M TEOPUH
XVMHUH, OCBOCHHE S3bIKa HAyKM, YCBOGHHE U TIIOHMMAHHE CYIIHOCTH JIOCTYIHBIX 0000LICHUI
MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIICHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMmHpOBaHHE M PA3BUTUE NPEICTABICHHH O HAayYHBIX METOAAX ITO3HAHUS BELIECTB M XUMUYECKUX
peaxnuif, HeOOXOAUMBIX ISl IPHOOPETEHNST YMEHNI OPUEHTUPOBATHCS B MUPE BEIIECTB M XMMHUYECKUX
SIBJICHUM, UMEIOIINX MECTO B IPUPOJE, B IPAKTUYECKONW U IOBCEIHEBHOM KU3HU;

®  Da3BHUTHE YMEHHH M CIIOCOOOB AEATENHHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U OOBSICHEHHEM XUMHYECKOIO
SKCIEPUMEHTA, COOIIOIEHNEM MPaBHi 0€30IMaCHOTr0 0OpAIIEHNs ¢ BEMIECTBAM.

Hapsiny ¢ stuM, conmepkaTenbHast XapaKTEpPHUCTHKa LENEH W 3a/1ad M3YYCHHS IpeIMeTa B IporpamMMe IIo
XVMHUH YTOYHEHa M CKOPPEKTHPOBaHA B COOTBETCTBHHM C HOBBIMH IPHOPHUTETAMH B CHCTEME CPEIHETO OOIIEro
obpazoBanust. CeromHs B IPENONaBaHWM XUMHH B OOJbIIEH CTENEHH OTHAETCS MPEANIOYTEHHE ITPAKTHIECKOH
KOMITOHEHTE COJEpXaHWs OOYydYeHHs, OpPHEHTHPOBAHHOW HA MOATOTOBKY BBITyCKHHKAa O0II€00pa30BaTEIbHOM
OpTaHM3alliM, BJIAJCIONIET0 HE HAaOOpoM 3HaHMH, a (PYHKIMOHATBHOM TPaMOTHOCTBIO, TO €CTh CHoco0aMu
YMEHHAMH aKTUBHOTO MOIYYCHHS 3HAHWH 1 IPIMEHEHHS VX B PEaIbHON JKU3HM IS PEIICHHS TIPAKTUIECKUX 3a1a4.

B cBs31 ¢ 3THM U M3YUYEHUH NpeaMeTa « XUMHSD) TOMUHUPYIONIEe 3HaUeHHE MPUOOPETAIOT TaKUe IENH 1
3a1a4y, KaK:

amanTanysg  oOyJalomuxcss K  YCIOBHSM  JMHAMHYHO — Pa3BHBAIOMIETOCS MHpa, (OPMHpPOBAHHUE
MHTEIUIEKTYyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHWIO, COTPYAHHYECTBY, CaMOCTOSTEIBHOMY
MIPUHATHIO TPAMOTHBIX PENICHWH B KOHKPETHBIX JKM3HEHHBIX CHTYallWsAX, CBS3aHHBIX C BEHIECTBAMH H HX
TIPUMEHECHHEM;



(dbopMupoBaHHEe Yy OOYyYalONIMXCS  KJFOYCBBIX HABHIKOB  (KJIFOUCBBIX  KOMIICTCHIIWIA), HMMEIOIIAX
YHHUBEpCabHOE 3HAUCHUE TSI PA3ITUYHBIX BUJIOB JCATCIFHOCTH: PEIICHUS Tpo0IeM, MOMCKa, aHATu3a U 00paboTKH
WHPOPMAIIUU, HEOOXOMUMBIX JUIS MPHUOOPETEHHS OIBITa JCATEIBHOCTH, KOTOpas 3aHMMAaceT Ba)KHOE MECTO B
MTO3HAHUHU XUMHH, a TAKKE JIS OICHKH C TIO3UITHI YKOIOTHIECKOM Oe30MacHOCTH XapaKTepa BIHSHUS BEIIECTB U
XUMHYECKUX MPOIECCOB Ha OPTaHM3M YEIOBEKA M MPUPOIHYIO CPENY;

Pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, WHTCIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH O00yJaroImuXcs:
CIIOCOOHOCTH  CaMOCTOSATENIFHO MpHUOOpeTaTh HOBBIC 3HAHMSA 110 XHMHH B COOTBETCTBHHM C >KU3HCHHBIMH
MOTPEOHOCTSIMHY, HCIIOIB30BaTh COBPEMEHHBIC MH()OPMAIMOHHBIC TEXHOJIOTHH JIJIs TIOWCKA W aHAIM3a YIeOHOH U
HAYYHO-TIONYJISIPHON MH()OPMAIIUH XUMHYECKOTO COCPIKAHMS;

dbopMHUpOBaHHE W pa3BUTHE Yy OOYYAIONIMXCS  acCCONMATHBHOTO M JIOTUYECKOTO  MBINUICHHUS,
HAOIOAATEIEHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH, WpHU
IUTAHUPOBAHHUY U MPOBEACHUU XUMHUUECKOT'0 IKCIICPHUMEHTA,

BOCITUTaHUE Y 00yJaromuXxcs yOSKIEHHOCTH B TYMAHACTHUYCCKON HATIPABICHHOCTH XMUMUH, €€ BaXKHOW POITH
B PEIICHUU TI100aIbHBIX IPOOJIEM PAIlMOHATBHOTO MPUPOOIIOIH30BAHN, MTOMOJIHEHHS SHEPTETUICCKUX PECYPCOB U
COXpaHCHHS TPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OCPEIKHOIO OTHOIICHUS K MPHUPOJC U CBOCMY
3I0pPOBBIO, & TaKXKe MPHOOPETCHHS OIBITA HCIOJIB30BAHUS TIONIYUCHHBIX 3HAHWUN JJIS TPUHATHS TPAMOTHBIX
PEIICHHI B CUTYAIIUAX, CBA3AHHBIX C XUMUYCCKUMH SIBJICHUSMH.

B yueOHOM mmane cpepHero oOiiero oopa3oBaHMs npeaMeT «XuMUs» 0a30BOr0 YpOBHS BXOAWT B COCTaB
npenMeTHol obnactu «EcTecTBEeHHO-HaY4HBIE TPEMETHI.

OOmiee 4YKCIO YacoB, OTBEAEHHBIX JUIS W3Y4EHUs XHMHHM, Ha 0a30BOM YpOBHE CpEIHEro OOLIero
oOpa3oBanus, cocraBisier 68 wyacoB: B 10 kmacce — 34 yaca (1 wac B Henemo), B 11 kimacce — 34 vaca (1 yvac B
HEJIEITIO).



COJAEPXAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0OCHOBBI OPraHUYeCKOH XUMHHU

IIpenmer opranuueckoil XUMuM: €€ BO3ZHUKHOBEHME, Pa3BUTHE U 3HAUCHHE B MOTYUYE€HUH HOBBIX BEILECTB U
MarepuasioB. Teopuss CTpoeHUs opraHuueckux coenuHeHud A. M. byriepoBa, €€ OCHOBHBIE MOJOXKEHUS.
CrpykTypHbIe (OpPMYJIBI OpraHMYEecKUX BemiecTB. ['oMonmorus, u3omepus. XUMHYECKas CBSI3b B OPraHMYECKUX
COEMHEHUSAX — OIMHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o kinaccuduKanuy OpraHWYECKHX BellecTB. HoMeHKIaTypa OpraHMYecKHX COEIMHEHHN
(cucrematnyeckasl) ¥ TPUBHAIbHBIE HA3BaHHS BAYKHEHILINX MPECTABUTENEH KJIacCOB OPraHUYECKHUX BEIIECTB.

OKcHepUMeHTANIbHBIE METOAbl W3YYeHHs BEIIECTB M MX IPEBpAIlCHWIl: O3HaKOMIIEHHE C o0pa3naMu
OpraHMYECKUX BEIIECTB M MaTepHajlaMHd Ha HX OCHOBE, MOJEIMPOBAHUE MOJEKYNl OpraHMYeCKUX BEIIECTB,
HaOJIIO/IEHUE W ONKCAaHUE JIEMOHCTPALMOHHBIX OMBITOB MO MPEBPALICHHI0 OPraHMYEeCKUX BELIECTB NPU HarpeBaHUH
(m1aBneHue, OOYrIIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH paa. MeTaH U 3TaH — MpOCTEHIIINE NPEICTABUTENN AJTKAaHOB:
¢dusnueckre U XMMHUYECKHE CBOMCTBA (peakiyy 3aMelIeHUs] U TOPEHHs), HAXOXKJEHUE B TPHPOJE, MONyueHHe U
IpUMeEHEHHE.

AJIKeHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH psA. DTHICH M MPONWIEH — MpocTeilne MmpeacTaBuTenn
QIKEHOB: (M3MUECKHe W XHMMHUYECKHE CBOMCTBa (peakiMd THAPUPOBAHMS, T'aJIOTEHHPOBAHUS, THApATAIWH,
OKHUCJICHHUA U HOHI/IMCpI/ISaLII/II/I), NOTY4YC€HHUE U MPUMECHCHUEC.

Ankanuensl: OyranueH-1,3 1 MetnnOyrajaueH-1,3: crpoeHue, BaKHEHIINEe XUMIYECKAE CBOMCTBA (peakius
nonumepusanuy). IlomydeHre CHHTETHUECKOT0 KaydyKa U PE3HHBI.

AJIKHHBI: COCTaB M OCOOCHHOCTH CTPOEHHSI, TOMOJIOTHUECKUH Psifl. ALETUIICH — IPOCTEHIINII peICTaBUTENb
QJIKUHOB: COCTaB, CTPOSHHE, (DM3MUECKHE M XUMHYECKHE CBOMCTBa (PEaKkUUM T'MAPUPOBAHUS, IaJOrCHUPOBAHMUS,
TUIpaTaliy, TOpeHHs), OTy4YeHUe U NPUMEHEHHE.

Apensl. benson: coctaB, cTtpoeHue, Qpu3NUecKHe M XUMHYECKHE CBOMCTBA (PEaKLUU TaJOreHUPOBaHUS U
HUTPOBaHUs), IOJIY4YeHHE W IIpUMEHeHHe. Tonyor: cocmas, cmpoeHue, usuueckue u Xumuueckue ce0lcmed
(peaxyuu 2anocenuposanus U HUMPOBAHUs), noayienue u npumerenue. TOKCHYHOCTh apeHOB. ['eHeTHueCKas CBA3b
MEXIY YIJIEBOJOPOAaMH, IPUHAIISKAIMMH K Pa3IIMUHbIM KIaccaM.

[IpuponaHble MCTOYHUKH YrieBomopoaoB. [lpupoaHblii ra3 u momyTHble He(TsHble ra3bl. Hedts u e€
npoucxoxaeHne. CrocoObl epepaboTKi He)TH: IMeperoHKa, KPeKHHT (TePMUYECKUH, KaTaIUTHYECKHH), TTHPOIIH3.
IpoxyxTs! nepepaboTku HePTH, NX IPUMEHEHHE B IPOMBIIUICHHOCTH U B ObITY. KaMeHHBII yrofib 1 NPOAYKTHI €ro
nepepaboTKH.

OKcHepUMEHTANbHbIE METOAbl H3Y4EHMs BEIIECTB M MX IIPEBpAILCHUIl: O3HaKOMJIEHHE C oOpa3laMu
IUIACTMACC, Kay4yKOB W pe3uHbl, Koekuun «HedTe» M «YTonb», MonenupoBaHHE MOJEKYJ] YIJIEBOIOPOIOB H
raJoreHONpPON3BOJHBIX, IPOBEJCHNE IPAKTUYCCKON PAOOTHI: TTOMyYEHHIE ATHIICHA U U3YIEHUE €TI0 CBOMCTB.

Pacuérnble 3a1a4m.

Beruncienust o ypaBHEHHIO XUMHYECKOH peakiuy (Macchl, 00bEMa, KOMMYECTBA NCXOAHOTO BEIIECTBA WIIN
MIPOAYKTa PEAKLHUH 0 M3BECTHBIM Macce, 00bEMY, KOIMMYECTBY OFHOTO M3 MCXOJHBIX BEIECTB WM HPOSYKTOB
peaxmmn).

Kucnopoacoaep:kaume oprannieckue coeJHHeHHs

[IpenenbHble OMHOATOMHBIE COMPTHL. METaHOM M 3TAHON: CTPOEHHE, (PU3MUECKNE U XMMHUYECKHUE CBOIMCTBA
(peakuuy ¢ aKTHBHBIMH MeETaJIaMH, TaJIOT€HOBOAOPOJAMHM, TOPEHHE), TPHMEHEHHE. BOmOpoaHbIE CBSA3M MEXITY
MOJIEKyJIaMH CTIMPTOB. JleiicTBrE MeTaHONa M 3TaHOMa HA OPTaHU3M YEIOBEKa.

MHOroaTOMHBIE CHHPTHL. DTWICHITMKONb W TIHLEPHH: CTPOSHHE, (PU3MIECKHE W XMMHUYECKHE CBONCTBA
(B3amMoOZEHCTBHE CO IENOYHBIMHA METaJlaMHi, KaueCTBEHHAs Peakiys Ha MHOTOaTOMHBIC CIUPTHI). [leficTBre Ha
OpraHu3M dYernoBeka. [IpiMeHeHne TnIeprHa 1 STHICHIIINKOIS.

@DeHOM: CTPOSHHME MOJNEKYNbI, (GU3WIecKne W XUMUYEeCKHe cBOcTBa. TOKCHYHOCTH (eHOMa. [Ipumenenune
¢enomna.

Anpnerunpl U kemonwvl. PopMalbAETUA, aleTalIbIeTHI: CTpOeHue, (PU3NUECKHe M XUMUYECKHE CBOMCTBA
(peaxkuuy OKHMCIICHHS M BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEaKIINH), TIOydeHUE U TPUMECHEHHE.



OnHOOCHOBHBIE TIpefieNibHbIe KapOOHOBBIE KHCIOTHL. MypaBbUHAsE W YKCYCHas KHCIIOTBL: CTPOCHHE,
(u3MyecKre U XMMUYECKHE CBOWCTBA (CBOMCTBA, OOIIME JUIs KJIacca KHUCIIOT, peakys 3Tepr(prKaym), IoayIeHne
u npuMeHeHne. CTeapuHOBAask U OJICMHOBAs KMCIIOTHI KaK MPECTABUTENHN BBICIIMX KApOOHOBBIX KUCIOT. MblTa Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE /I iCTBHE.

CroxHble 3QUpPHI KaK MPOU3BOJHBIC KAPOOHOBBIX KUCIOT. ['Unponu3 ciaoxHbIX 3¢upos. XKupsl. ['uapomnus
xupoB. [Ipumenenne xupoB. bronorndeckas ponb KUPOB.

YraeBonsl: coctaB, KiaccH(UKaims yriaeBoioB (MOHO-, IH- M TOJMcaxapuibl). [Jroko3a — mpocredmi
MOHOCaXapua: OCOOEHHOCTH CTPOSHHS MOJEKYINbl, (pU3MYecKre W XHMHYECKHE CBOWMCTBA (B3aMMOACHCTBUE C
runpokcumom Memu(ll), okucneHue amMMuadHBIM pacTBOpoM okcuma cepedpa(l), BoccraHOoBIeHHE, OpoKeHHE
TJIIOKO3bI), HAaXOXXIEHHE B TPHUpOAE, NpUMEHEeHue, Ouornormdeckas ponb. DorocuHre3d. Dpykroza kak H3oMep
TJTIOKO3BL.

Kpaxman u nemmonosa Kak mpupofHbie moiauMepsl. CTpoeHHe Kpaxmaja W IIeJUToNo3bl. Pu3nveckne u
XMMHUYECKHE CBOMCTBA Kpaxmala (TUIpOi3, Ka4YeCTBEHHAs PeaKius ¢ HOIOM).

OKcnepUMeHTAIbHBIE METOAbl HM3YYeHHs BEIIECTB W WX TMPEBpalleHHi: MNpoBeJeHUe, HAOIIOJEHHE |
OITMCAaHUE JIEMOHCTPAI[MOHHBIX OITBITOB: TOPEHHE CIIUPTOB, KAYECTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB
(oxucnenue sraHona okcugoMm Meau(ll)), MHOroaTOMHBIX cnMpTOB (B3aMMOJEHCTBUE TIIUIIEPUHA C THIPOKCHIOM
memu(ll)), anpaerumoB (OKMUCICHHE aMMHA4YHBIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmemu(ll),
B3aMMOJICHICTBUE Kpaxmalia ¢ HOJJOM ), TIPOBENICHNE MTPAKTHUECKOI pabOoThI: CBOWCTBA PacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnble 3anaun.

BblunciieHns o ypaBHEHHIO XMMUYECKON peakiuu (Macchl, 00bEMa, KOJTMYECTBa HCXOJHOTO BEIIECTBA WU
MpOoAYKTa pC€aKIu MO M3BECTHLBIM MacCcCeE, OG'I)éMy, KOJIMYECTBY OAHOI'O M3 HMCXOAHBIX BCLICCTB HWJIN IMPOAYKTOB
peaximn).

AszoTcozepiKale OpraHnaecKie CoeTMHEHHS.

AMMHOKHUCIIOTBI Kak aM(OTepHble OpraHuveckue coeiuHeHus. Dusnueckne M XUMHUYECKHE CBOMCTBA
AMUHOKHUCIIOT (Ha mpuMepe TIuIrHa). bronorndeckoe 3HaUeHHE aMUHOKUCITOT. [lenTuap.

Benku kak npupoJHbIe BEICOKOMOJIEKY/ISIpHbIE coennHenus. [leppudHas, BTOpUYHAs U TPETUYHAs CTPYKTypa
0enkoB. XMMHYECKUE CBOMCTBA OEITKOB: TMIPOJIN3, ACHATYPALUs, KAYeCTBEHHbIC PEaKIMU Ha OJIKH.

OKClepyMeHTAJIbHbIE METOABl M3Y4EeHHs BEIIECTB W HUX IpeBpallicHHil: HaOMIONeHHEe W OIMCaHHe
JIEMOHCTPALMOHHBIX OIBITOB: ACHATYpaLys OeIKOB IIPH HarPEeBAaHUH, LIBETHBIC PEAKIIUH OEJIKOB.

BricokoMoiieKyJISIpHbIE COeAMHEHMsI

OCHOBHBIE TTOHATUSI XMMHUH BBICOKOMOJIEKYJISIPHBIX COSIMHEHUI: MOHOMED, MOJIMMEp, CTPYKTYPHOE 3BEHO,
CTeNeHb IONMMEpU3alnK, CPEedHAS MOJEKyaspHas Mmacca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJEKYISPHBIX
COeMHEHUH — NOMMMEePH3aLHsl 1 HOJUKOHACHCAIIHS.

OKCrieprMeHTaJIbHBIE METOIbl M3YYeHHs BEIIECTB M HMX IPEBpAILEeHHH: O3HAKOMJIEHHE C oOpa3namu
NPUPOIHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaIMeTHBIX CBS3€il IpH M3y4eHHH OpraHMdecKod xumuu B 10 Kmacce ocymiecTBIseTcs
Yepe3 UCIONIB30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IOHATHH, SBIISIOIMXCSA CUCTEMHBIMHU I
OT/ZIENIBHBIX MPEIMETOB eCTECTBEHHO-HAyYHOr'0 IIMKIIA.

OOIre ecTeCTBEHHO-HAYYHBIE IOHATHUS: SIBJICHHE, HAay4HbId (akT, THIoTe3a, 3aKOH, TEOpHs, aHAJH3,
CHHTE3, KIIacCH(HUKALHS, IEPHOAUMIHOCTD, HAaOII0IeHNE, U3MEPeHHUE, SKCIIEPUMEHT, MOJICITUPOBaHHUE.

dusnka: MaTepus, SHEPIUs, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTeTHIECKUI ypOBEHb, BEILECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BELIeCTBA, (GU3MUESCKHE BEINYNHBI M €IMHHUIIBI X H3MEPCHHS.

buonorus: kierka, opranu3m, Ouocepa, OOMEH BellleCTB B OpraHusMme, (OTOCHHTE3, OHOJIOTHYECKU
aKTUBHBIE BelecTBa (OENKH, yrieBOIbI, JKUPHI, PEPMEHTHI).

['eorpadusi: MUHEpaIIBl, TOPHBIE TIOPOBI, ITOJIE3HBIC HCKOIAEMBIE, TOIUIUBO, PECYPCHL

TexHONOrus: NHIIEBbIE MPOIYKTHI, OCHOBHI PALMOHAILHOI'O IIUTAHHSI, MOIOIINE CPEACTBA, JIEKAPCTBEHHBIC U
KOCMETHYECKHE IIPerapaThl, MaTepHAIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASI 1 HEOPTAHUYECKAS XUMUS

TeopeTnyeckue 0CHOBbI XUMUM



XUMHUYECKUH 371eMeHT. ATOM. SIapo aToma, n30Tombl. DJIEKTpOHHAst 000J04YKa. DHEpreTHUecKre YPOBHH,
MOMYyPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d- 37eMeHThl. OCOOCHHOCTH pachpeneNeH s 3JIEKTPOHOB IO OpOHUTAIISIM B
aTOMax 3JIEMEHTOB IIEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS KOH(PHUTypaIsi aTOMOB.

Ilepnoanueckuii 3akoH u Ilepuomuueckas cucrema xumuuyeckux snemeHtoB J[. M. MenneneeBa. CBs3b
NepUOINUEcKOro 3akoHa U Ilepnoguueckoi cucteMsl XUMHUYeckux dneMeHToB J[. . MenaeneeBa ¢ cOBpeMEHHOU
TEOpHeH CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHYECKMX JJIEMEHTOB M 00pa3yeMbIX MMHU
MIPOCTHIX U CJIOXHBIX BEIIECTB 10 IPYMIIaM U NeprojiaM. 3HaueHHe NepUOJMYECKOro 3aKOHA B Pa3BUTHU HAYKH.

Crpoenue BemecTBa. XUMHUUYECKas CBsI3b. BUabl XUMHYECKOW CBSI3H (KOBAJICHTHAS HETIONSAPHAS U TOJISIpHAs],
WOHHAs, MeTamndeckas). MexaHn3Mbl 00pa3oBaHMs KOBAJICHTHOM XUMHYECKOW CBsi3W (OOMEHHBIH W JOHOPHO-
akuenTopHslil). Bomopoxnas cBs3p. BanmentHOoCcTh. JiekrpoorpunaTeabHOCTh. CTeNneHb OKHCIEHUS. OHBI:
KAaTHUOHBI U AaHUOHBI.

BemecTtBa MONEKYISIPHOTO U HEMOJEKYJISIPHOI'O CTPOEHMs. 3aKOH MOCTOSHCTBA COCTaBa BELIECTBA. THIIBI
KpPHUCTAJNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THIA KPUCTATNIMYECKOH PEHIETKH.

[lonsaTHEe O aucHepcHBIX cucTeMax. VICTMHHBIE M KOJUIOMAHBIE PacTBOpBI. MaccoBasi [0S BelecTBa B
pacTBope.

Knaccudukanms HeopraHudeckux coenuHeHHid. HoMeHKIaTypa HEOpraHWYECKHX BellecTB. | eHeTndeckast
CBSA3b HEOPTaHUYECKHUX BEIECTB, MPUHAIISKANINX K PA3IHMUHBIM KJIacCaM.

Xumndeckas peakims. Kiaccudukanus XuMHYECKUX peakuii B HEOPraHMYEeCKOH M OPraHMYeCKOW XUMHHU.
3aKOH COXpaHEHHUs] MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaIlleHHs YHEPTUH NPH XUMHUYECKUX PEaKIUsiX.

CKOpOCTh peakiuH, e 3aBHCUMOCTh OT Pa3IHWYHbBIX (akTopoB. OOpaTHMbIe peakiuh. XUMHYCCKOE
paBHoBecue. DaKTOpbI, BIXSAIOLIME HA COCTOSIHUE XUMUYeckoro pasHosecus. [Ipunnun Jle HlaTtense.

Onekrponuthueckas aucconuanys. CubHble U cnadble 3JeKTponuThl. Cpesia BOIHBIX PaCTBOPOB BEIIECTB:
KUcCIas, HeWTpaibHas, MeIoYHasl.

OKHUCITUTENBFHO-BOCCTAHOBUTEIbHbIE PEAKIINH.

OKCIlepUMEHTalbHbIE METOIbl HM3YYEHHS BEUIECTB M HMX NPEBpALCHUH: JAEMOHCTpaIys TaOmuIl
«Ilepuonnueckas cucrema xumuueckux saemeHToB Jl. 1. MenpneneeBa», n3ydeHue MoZeNell KpUCTAIMYECKUX
peméTok, HaOMIOZEHWE U OMMCAaHWE AEMOHCTPALMOHHBIX M JIaOOPAaTOPHBIX ONBITOB (pa3joKeHHE NEpOKCHIA
BOJIOPOZia B MPHUCYTCTBUU KaTaJIM3aTopa, ONPEJEIICHUE CPeibl PaCTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBHOTO
WHIMKATOpa, PEaKHd HOHHOIO 0OMEHa), IPOBEIeHNE PAKTHYECKON padoThl «BrusHue pas3nuuHbix GaxTopoB Ha
CKOPOCTb XUMHUYECKOH PEaKIum.

Pacuérnble 3amaun.

Pacuérbl 1m0 ypaBHEHUSIM XUMHUYECKHUX pEaKLMH, B TOM YHUCIE TEPMOXHMHYECKUE paCUEThbI, pacd€Thbl C
HCTIONIb30BAHUEM TTOHATHS «MaccoBasi OISl BEIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxenue HemerauioB B Ilepuonmyeckoil cucreme XuMudeckux oayeMmeHToB [, M.
MenneneeBa 1 0COOCHHOCTH CTpOEHUA aToMoB. Du3nyeckue cBOiicTBa HEMETAUIOB. AJUIOTPONHUS HEMETa/UIOB (Ha
MpUMepe KUCIopo/ia, cepbl, pocdopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BAKHEWIIINX HEMETAIJIOB (TalOreHOB, cephl, a30Ta, (ocdopa, yriepona U KpeMHHUS)
1 UX COEAMHEHUH (OKCHIOB, KUCIOPOJCOAEPKALINX KUCIIOT, BOXOPOAHBIX COEINHEHUM).

IIpumeHeHne Ba)XHEHIINX HEMETAJUIOB U UX COCTUHEHUM.

Meramnel. Ilonoxxenune meramioB B [lepuonnueckoil cucreme xumudeckux aneMenToB J[. M. Menneneesa.
OCOOEHHOCTH CTPOEHHSI DJIEKTPOHHBIX 00O0JOYEK aTOMOB MeTayuioB. OOmpe (U3MYecKue CBOMCTBA METAIIIOB.
CrutaBel METAJUIOB. DJIEKTPOXUMHUUYECKHH PsiZl HAIIPSKEHUH METaJIIOB.

XUMHUYECKUE CBONCTBA BaXHEHUIINX METAJUIOB (HATpHM, Kajdni, KaJbIUid, MaTHUH, AIFOMUHAN, IUHK, XPOM,
XKeJe30, Me/lb) U UX COCTUHEHHUM.

O6mrre criocoOBI MONMy4eH!s MeTaiuioB. [IpuMeHeHe MeTalyIoB B OBITY U TEXHHKE.

OKcneprMEeHTABHBIE METO/IBI N3YUYEHUs BEIIECTB M MX MPEBPAICHUH: M3ydeHHE KOJUIEKINH «MeTamisl 1
CIIaBb», OOpa3lmOB HEMETAJUIOB, pEIICHWE OKCIIEPUMEHTANBHBIX 3ajJad, HaONIOJeHHE W  ONHCAHUE
JIEMOHCTPANMOHHBIX M JTAOOPATOPHBIX OMBITOB (B3aWMOAEHCTBHE THAPOKCHIA AIIOMHUHUS C PACTBOPAMH KHCIOT H
IIET0YeH, KAUeCTBEHHBIE PEaKIIMU Ha KaTHOHBI METAJUIOB).

Pacuérnrle 3agaun.

Pacuérer mMacce BemecTBa Wi 00bEMa Ta30B 1O M3BECTHOMY KOJHYECTBY BEIIECTBA, MACCE MU 00BEMY
OJHOTO M3 YJYacTBYIOIIMX B PEAKIMH BEUIECTB, pacdEéTsl Macchl (00bEMa, KONMYECTBA BEIIECTBA) INPOIYKTOB
peaxIyy, ECIH OJHO U3 BEIIECTB HMEET MPUMECH.

Xumus M KU3Hb



Poms xuMum B 00ECIIEUCHHMU 3KOJIOTMYECKON, JHEPIeTHYCCKOH W THINCBOH OE30MacHOCTH, pPa3BUTHH
MeauIuHEL [ToHATHE 0 HAYYHBIX METOaX MO3HAHUS BEMICCTB U XUMUYCCKUX PEAKIIHI.

IpencraBnenns 06 OONIUX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO MOTYICHUS BAXKHEHIIINX BEIIICCTB.

YenoBek B MHUpE BEIIECTB M MAaTEpUAJIOB: Ba)KHEHILIME CTPOUTENIbHBIE MaTepUalbl, KOHCTPYKIMOHHbIE
MaTepuaNbl, KpPAacKW, CTEKJIO, KepaMmuKa, MaTepHalbl U1 JJICKTPOHHWKH, HAHOMATCPHAabl, OPTaHHUYCCKHC W
MUHEPATBHBIC YI00pEHUS.

XuMUs U 3I0POBBE YETIOBEKA: MPaBUIIa UCTIONB30BaHMS JICKAPCTBEHHBIX MPEMapaToB, MpaBuiia 0e30MacHOro
HCTIOJIB30BaHUS MPENapaToB OBITOBOM XUMIH B TTOBCEIHEBHOW YKH3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeIMETHBIX CBsI3€H TPH M3YYCHUH OOIIeH W HeopraHmdyeckod xummu B 11 Kimacce
OCYIIECTBIIACTCS Yepe3 MCIOIh30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK M TOHITUMN, SBIISIONIHXCS
CHUCTEMHBIMH JIS OTJIEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOme eCTeCTBCHHO-HAYYHbIC TOHATHS: HAyYHBIA (haKT, THIIOTE3a, 3aKOH, TCOPHWs, aHAIM3, CHHTE3,
KiaccuUKaIs, MePUOTUIHOCTh, HAOIIOICHNE, SKCIICPUMEHT, MOJICTUPOBAHUE, U3MEPCHHUE, SBJICHUE.

®duznka: MaTepusi, SHEPrHs, Macca, aToM, JEKTPOH, MPOTOH, HEHTPOH, MOH, M30TOI, PAJUOAKTUBHOCTD,
MOJIEKYJIa, JHEPIeTUYCCKUN YpPOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIICCTBA, (QH3MUCCKHE
BEJIMYUHBI M SAUHUIIBI X U3MEPEHHS, CKOPOCTb.

Buonorus: kierka, opraHum3M, 3KOCHCTEMa, Ouocdepa, Makpo- U MHKpPOIIIEMEHTHI, BHUTAaMHHBI, OOMEH
BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MTOPOBI, MOJIE3HBIE HCKOMIAEMBbIE, TOIUTUBO, PECYPCHI.

TexHomorus: XUMHYECKasl MPOMBIIUIEHHOCTh, METAJTYPIHsl, NMPOU3BOJICTBO CTPOUTENIBHBIX MAaTEpHajoB,
CeNIbCKOX035MCTBEHHOE MPOU3BOJCTBO, IMHUINEBas MPOMBIIUICHHOCTh, (apMaleBTHYeCKass MPOMBIIUICHHOCTb,
NPOU3BOACTBO KOCMETHUECKHX TIIpPernapaTroB, IPOMU3BOACTBO KOHCTPYKIMOHHBIX MAaTe€pHajoB, JJIEKTPOHHAsS
MIPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IUNIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMEBI I10 XMW HA BA30OBOM YPOBHE
CPEJHEI'O OBIIIETO OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOSHHS OOYYAIOIIMMUCS IIPOTPaMM CpPEIHETO
obmrero 00pa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM M TPEAMETHBIM). HaydHO-MeTOMUuecKoi OCHOBOW st
pa3paboTKH IIAHUPYEMBIX PE3YJIBTATOB OCBOCHHUS MPOrPaMM CpPEIHEro O0IIero o0pa3oBaHUs SIBJISICTCS CHCTEMHO-
JIEATEITBHOCTHBIN TOAXOI.

B coOTBETCTBHU ¢ CHUCTEMHO-ACATEIBHOCTHBIM TIOAXOJ0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIETATOB OCBOCHUS
npeaMera «XUMUs» Ha YPOBHE CPEITHETO OOIIET0 00pa30BaHUs BBIJCICHEI CIICTYOIIIE COCTABIISIONINC:

OCO3HAaHHE OOYYAIOIIUMHUCS POCCHICKON TPakKMAHCKOW HMJICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSATEIILHOCTH U CAMOOIIPEICIICHUIO;

HAJIMYKME MOTHBAIIUU K O0YUCHUIO;

I[EJICHANIPABIICHHOE Pa3BUTHE BHYTPCHHHX YOCXKICHHH JIMYHOCTH HAa OCHOBE KIFOUCBBIX IICHHOCTEH WU
HUCTOPUYCCKUX TPaIUIMi 0a30BOM HAYKA XUMUWY,

TOTOBHOCTh U CIHOCOOHOCTh OOYYAIOIIUXCSA PYKOBOJCTBOBAThCS B CBOCH MEATCIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKAMHU, MPHUCYIIHMH I[EJIOCTHON CHCTEME XMMHYECKOTO 00pa30BaHus;

HaJIM4YHUe HpaBOCOBHaHI/IH 3KOJ'IOFI/I'-I€CKOI‘/II Ky_]'[bTypr u CHOCOGHOCTI/I CTaBUTh LCIIN U CTpOI/ITI) JKN3HCHHBIC
IJIQHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHSI TIpeaMera «XHMHUS» JOCTHIAlOTCS B COUHCTBE Y4eOHOW W
BOCHHTaTCJ'IBHOFI JCATCIIBHOCTU B COOTBCTCTBUH C FyMaHI/ICTI/I‘{eCKI/IMI/I, COHI/IOKyJ'[I)TypHLIMI/I, llyXOBHO-
HpaBCTBCHHbIMI/I HECHHOCTIMU W uHuAcajiaMu pOCCHﬁCKOFO Fpa)K}laHCKOFO O6LL[CCTBa, HpI/IHHTBIMI/I B O6LH€CTB€
HOpMaMI/I u HpaBI/IJ'IaMI/I IOBCICHMUA, CHOCO6CTByIOHH/IMI/I npoueccaM CaMOIIO3HaHUA, CaMOpaSBI/ITI/IH n
HpaBCTBCHHOFO CTAHOBJICHUS JUYHOCTHU 06yanOU.U/IXCH.

JIu4HOCTHBIE pPE3yJbTaThl OCBOSHHs HpenMera «XUMHS» OTPaxaroT CcHOPMHUPOBAHHOCTH  OIBITA
M03HABATENBHOM U MPAKTUYECKOM JIESTEIbHOCTH 00YYaIOLIMXCsS [0 PealIM3aliy IPHHATHIX B O0IIECTBE [IEHHOCTEH,
B TOM YHCJIC B YaCTH:

1) rpaxaaHCKOro BOCHUTAHUS .

OCO3HAHMSI OOYYAIOIIUMHUCS CBOMX KOHCTHTYI[MOHHBIX IPAaB W OOS3aHHOCTEH, YBa)KCHUS K 3aKOHY H
MIPaBOMOPSAIKY;

NPEACTaBICHUS O COLAIBFHBIX HOPMAaX U MPaBHIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW [EATEIBHOCTH TPH CO3JAHHHM YYEOHBIX IIPOEKTOB, PEUICHUH
y4eOHBIX U [TO3HABATENbHBIX 33714, BHIIOIIHEHUH XUMUUECKHX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh M NPHUHHMATh MOTHBBI, HAMEPEHUS, JIOTHKY M apryMEHTHl APYTUX TPH aHaIH3e
Pa3IMYHBIX BUJIOB YUEOHOM AEATEIbHOCTH;

2) NaTPHOTUYECKOr0 BOCIIUTAHMSA

LIEHHOCTHOT'O OTHOIIEHHSI K ICTOPUIECKOMY U HAYYHOMY HACJIEAHUIO OT€YECTBEHHON XUMUH;

YBaKEHHS K MPOILECCY TBOPYECTBA B OOJIACTH TEOPHUH U MPAKTUIECKOTO NMPUMEHEHHS XUMHH, OCO3HAHUS
TOTO, YTO IOCTI)KCHUS HAYKA €CTh PEe3yAbTaT UINTENBHBIX HaONIONEHWH, KPOMOTIMBBIX ASKCIEPHIMEHTATBHBIX
TIOVCKOB, TIOCTOSTHHOTO TPYZa YIEHBIX U MPAKTHKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYYCHHH U MOCIEAYIONMIEM aHAIN3e HHPOPMAIIMU O TIEPEIOBIX
JOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCIUTAHMUS:

HPAaBCTBEHHOT'O CO3HAHMS, ITUIECKOTO ITOBEICHII,

CIIOCOOHOCTH OIICHWBATh CHUTYAIlWH, CBS3aHHBIC C XUMHYECKIMH SBICHHAMH, W TPUHIMATH OCO3HAHHEIE
PpelIeHns], OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIGHHWBATh CBOE TOBEJCHWE W TOCTYNKH CBOMX TOBAPHINEH C TIO3WIMA HPABCTBEHHBIX M
MIPABOBBIX HOPM M OCO3HAHHE TOCIEACTBHN 3THX MOCTYITKOB;

4) popMupoBaHUs KyJIbTYPHI 310POBbS:

MOHWMAHUS IEHHOCTEeH 370poBoro M 0Oe3zomacHOro oOpas3a >KWU3HH, HEOOXOOMMOCTH OTBETCTBEHHOI'O
OTHOIIEHHS K COOCTBEHHOMY (PH3MYECKOMY U TICHXMUECKOMY 3/I0POBBIO;

COOITFOICHHST TIPABIII 0€30ITacHOTO OOpAIeHHs C BEIIECTBAMH B OBITY, TIOBCETHEBHOM KU3HU U B TPYHAOBOM
TS TCIIbHOCTH,



TIOHMUMaHUS [IEHHOCTH TPaBHJI WHIUBHIYaJHHOTO M KOJUIEKTUBHOI'O OE30MaCHOr0 MOBEIEHUS B CUTYALUSX,
YTPOXKAIOIIUX 3I0POBBIO U YKU3HU JIIOJIEH;

OCO3HAHMS TIOCIENCTBHH M HENPHATHS BPEIHBIX NPHUBBIUCK (YIMOTPEOJICHUS ajIKoroiisi, HapKOTHUKOB,
KypeHHs);

5) TpynoBoro BocniuTaHusi:

KOMMYHUKATUBHOH KOMIIETEHTHOCTH B  Yy4eOHO-HMCCIIEJOBATENbCKOW  JEATEIBHOCTH, OOIIECTBEHHO
MI0JIE3HOM, TBOPUYECKOI U APYIUX BUAAX JIEITENBHOCTH;

YCTaHOBKH HA aKTHBHOE Y4acTHE B PEIICHUH MPAKTUYECKUX 3a]ad COIMAILHOIN HaIlpaBIEHHOCTH (B paMKax
CBOETO0 KJIacca, IIKOJIbL);

WHTEpeca K MPAaKTUYECKOMY M3y4eHHUI0 Ipodeccuii pa3IuuHoOro poja, B TOM YHCIIE HAa OCHOBE IPHUMEHEHUS
MIPEIMETHBIX 3HAHUN 10 XUMUH;

YBaXXEHUs K TPYAY, JIOIIM TPpyJa U Pe3ynbTaTaM TPYLOBOH JeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MHAMBHUYaJbHOW TpaeKTOpuH oOpa3oBaHus, Oyaymied npodeccuu u
peanu3anuy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEH K XHMUH,
WHTEPECOB 1 MOTpeOHOCTEH 00IIecTBa;

6) 3K0JIOrHYeCKOro BOCIIMTAHMS :

9KOJIOTMYECKH 1eJIECO00Pa3HOro OTHOIIEHHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHMS KU3HU Ha 3eMiie;

NOHMMaHMsl TIIO0ATFHOTO XapakTepa SKOJOTHYECKHX MpOOJIeM, BIMSHHS SKOHOMHUYECKHX MPOLIECCOB Ha
COCTOSIHUE TTPUPOJHON U COLMAIILHOM CPEJIbl;

OCO3HaHUuA HCO6XO}]I/IMOCTI/I HCITOJIb30BAaHHUA JIOCTI/I)KGHI/Iﬁ XUMUU JJId PEHICHUA BOIIPOCOB PAIllMOHAJIBHOI'O
HPUPOIONIOIBE30BAHMUS;

AKTUBHOTO HENPUATUS JEUCTBUM, IPUHOCALIMX Bpel OKPYKAIOIIEH NPUPOJHOW cpelne, yMEHUs
IMPpOrHo3upoBaTh He6HaFOHpI/I$ITHbIe OKOJIOI'MYECKUEC MOCICACTBUA NPECANIPUHUMACMBIX ﬂeﬁCTBHﬁ " MpeaoTBpalaTb
ux;

HaJInyusA pa3BUTOrO OSKOJOIMYCCKOIro MbIIIJICHUAA, 9KOJOTMYECKOH KYJbTYpBI, OIlbITa OCATCIBHOCTH
9KOJIOTMYECKON HANpaBICHHOCTH, YMEHMs PYKOBOACTBOBATbCS HMMHU B II03HABAaTEIbHOM, KOMMYHHKATUBHOM U
COLIMAJILHOW TIPAKTHKE, CIIOCOOHOCTH M YMEHUS aKTUBHO IIPOTUBOCTOSITH HACOIOTHH XeMO(OOuH;

7) HEeHHOCTH HAYYHOT0 NO3HAHUS:

cOopMUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSA HAayKH H
00I1IECTBEHHOW TIPaKTHKH;

HOHUMAaHMS CIEHU(UKN XUMUH KaK HayKH, OCO3HAHUS € poiu B (POPMHUPOBAHUH PALMOHAIBHOI'O HAYYHOTO
MBIIUICHHUS, CO3AAHUH LIETIOCTHOTO MIPEICTaBICHUS 00 OKpY’KarolleM MUpE KaK O IMHCTBE MPUPOJBI M YEI0BEKa, B
MO3HAHUU NTPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHNH IPOo0IeM COXpaHEeHHs IPUPOJHOTO PAaBHOBECHS;

yOKAEHHOCTH B 0COOOW 3HAYMMOCTH XMMHUH JJIsl COBPEMEHHOH IMBWIIM3AIMU: B €€ I'yMaHUCTHYECKOM
HaNpaBJICHHOCTH W Ba)XKHOI pONM B CO3JaHMM HOBOHM 0a3bl MaTepuallbHOM KyNbTYpbl, PELIEHHM IT100aIbHBIX
npo0JieM yCTOHYMBOIO pPAa3BHUTHs YEIOBEUYECTBA — CHIPHEBOM, DIHEPreTHUYECKOM, MHUINEBOH W DKOJOTHYECKON
0€30I1aCHOCTH, B Pa3BUTUH MEAWLUHBI, 00ECIICUCHHH YCIOBHH YCIEIIHOTO TPyHa U SKOIOTMYECKH KOM(OPTHON
KH3HH Ka)KA0T0 WieHa O0IIecTBa;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: MOHHMAaHHSA CYIIHOCTH METOMOB IIO3HAHUS, WCIONB3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIONB30BaTh MOJNydacMble 3HAHWS Ul aHAIM3a W OOBSICHEHUS SBICHUN
OKPYXAIOIIEro MUpa M MPOUCXOAAIINX B HEM M3MEHEHHWH, YMEHHS AeNaTh 0OOCHOBAHHBIC 3aKJIFOUEHHUS] HA OCHOBE
Hay4YHBIX ()aKTOB ¥ UMEIOIUXCS JAHHBIX C LIEJBIO NOMYIEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENBHO HCIIONB30BaTh XUMHWYECKHE 3HAHMS U PEIICHUS NPOOJIEM B pEabHBIX
KU3HEHHBIX CUTYaLlUsIX;

MHTEpeca K MO3HAHUIO M UCCIIEA0BATENBCKOMN JIESITEbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO U CaMO00OPa30BaHHIO, K AKTUBHOMY ITOIYYEHHIO
HOBBIX 3HAaHHUH 10 XMMUH B COOTBETCTBHH C )KHU3HEHHBIMH MTOTPEOHOCTIIMH;

WHTEpeca K 0COOEHHOCTSIM Tpy/Aa B Pa3MIHBIX cpepax mpodhecCHOHaTbHOM e TeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHsIe pe3ylbTaThl OCBOCHHS y4YeOHOro mpeaMera «XHMHsS)» Ha YPOBHE CPEJHEro OOILIero
00pa30BaHUs BKIIOYAIOT:

3HAYMMBbIE JIs1 ()OPMUPOBAHHUS MHPOBO33PEHHS OOYUAFONMIMXCSI MEXIUCHUILIMHAPHBIE (MEXIIPEAMETHBIE)
oOIIeHayYHbIe MOHATHS, OTPAXKAIOUINE IEIOCTHOCTh HAYYHOM KapTHHBI MHUpa W CIENU(HUKY METOIOB IO3HAHMS,
WCTIONIB3YyEeMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, DHEpIus, SIBICHHE, TPOIECC, CHCTeMa, HAYJHBIH
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(daxkT, NpUHOWI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpWs, WCCIeloBaHNe, HaOIoJeHne, HW3MEpeHue,
9KCIIEPUMEHT H JAPYTHUE);

yYHUBEpCaJbHbIE  y4yeOHble  jaeiicTBUs  (HO3HABaTeNbHBlE,  KOMMYHHKAaTHBHBIC,  pETYJISTHUBHEIE),
obecrnieunBarone GopMUpoBaHie GYHKIMOHAIEHON IPAMOTHOCTH M COLMAIBHOM KOMIIETEHIINN 00 yJaroIiXCs;

CIIOCOOHOCTH 0OYYArOIIMXCS MCIIONb30BaTh OCBOCHHBIE MEKANCIMIUIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUS
Y YHHUBepCallbHble ydeOHbIe eHCTBUS B TIO3HABATEIHHON M COIIMAIILHOM MTPaKTHKE.

MeranpenMeTHble pe3yJabTaThl OTPaKAIOT OBJAJCHHE YHUBEPCAJIBHBIMH YYEOHBIMH II03HABATEIILHBIMHU,
KOMMYHHUKAaTUBHBIMH M PETYIISITABHBIMU JIEHCTBHSMHU.

OBgjagenne yHUBEPCATbHBIMH Y4eOHBIMH MO3HABATEJIBLHBIMH AeHCTBHSIMM:

1) 6a30BbIe JJOrHYeCKHe AeiiCTBUI:

CaMOCTOSITEIHHO (POPMYIUPOBATH U aKTYaIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONPEENATH LIENH AEsSTeTbHOCTH, 3a/1aBast MapaMeTphl U KPUTEPHHU MX JOCTHKEHHUS, COOTHOCUTD PE3YJIbTaThI
JIEATETLHOCTH C TIOCTABJIEHHBIMH 1IEJISIMU;

UCIIOJIb30BaTh IIPU OCBOSHUH 3HAHUH MPUEMBI JIOTHYECKOT0 MBIIUICHHS — BBLICNSATh XapaKTepHbIE TPH3HAKN
MOHSATUH W YCTaHABIMBATh HX B3aMMOCBS3b, HCIIONB30BaTh COOTBETCTBYIOIIME TMOHATUS ISl OOBSCHEHHS
OTZAEJBHBIX (DAKTOB U SIBIICHHN;

BBIOMPATh OCHOBAHUS U KPUTEPUH ISl KIIACCU(HUKALIMH BEIIECTB M XUMHUECKUX PEaKIIHi;

yCTaHaBJIMBATh MPUYHUHHO-CIIEICTBEHHBIE CBSI3U MEX/Y U3Y4aeMbIMH SIBICHUSIMH;

CTpOUTH JIOTUYCCKHE pacCyxacHus (I/IH}]yKTI/IBHbIe, JACAYKTUBHBIC, o aHaHOFPIPI), BBISABJIATH
3aKOHOMEPHOCTH U IMPOTUBOPCUUA B paCCMAaTPUBAECMBIX ABJICHUAX, (bOpMyJ'[I/IpOBaTI) BBIBO/JIbI U 3aKJTFOUYCHUA,

IPpUMEHATL B MPOLECCE IIO3HAHUsS, MCIIOJIB3YEMbIE B XHMHH CHUMBOJIHNYCCKUE (3HaKOBLIC) MOJCIIH,
npeoOpa3oBbIBATh MOJIETbHBIC MPEICTABICHUSI — XMMHUUYECKHH 3HAK (CMMBOJI) 3JIeMEHTa, XHUMHUueckas (opmyia,
YpaBHCHUEC XUMUYECKOH pe€aKkuun — Mnpu peuICHUN y‘{e6HLIX TMO3HABATCJIbHBIX W NPAKTHYCCKUX 3ajiay, IMPUMCHIATH
Ha3BaHHBIC MOJCIBHBIC TMPEACTABJICHUA [JI BBIABJICHUS XapaKTCPHBIX IIPU3HAKOB HW3YyYa€MbIX BCIIECTB H
XUMHMUYECKHUX PEAKIIU.

2) 6a3oBbIe HCcIe0BaTeIbCKHE AeCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O TO3HAHMS BELIECTB U XUMHUUECKUX PEaKIMH;

¢dopMynmupoBaTh I€NM M 33Ja4d  HCCIEAOBAHMS, HCIIOIB30BATh IIOCTABJICHHBIE M CaMOCTOSTEIBHO
c(opMyIHPOBaHHbIE BOIPOCH B KauecTBE MHCTPYMEHTA MO3HAHHMSA M OCHOBBHI A ()OPMHPOBAHHS THIIOTE3BI 110
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KICHUIH;

BJIaJETh HAaBbIKAMH CaMOCTOSITEJIBHOI'O IUIAHMPOBAHUSI M MPOBEACHHA YUYCHHYECKHX OSKCIEPHMEHTOB,
COBEpLICHCTBOBATh YMEHHUs HAOIIOJAaTh 3a XOOOM IIPOLecca, CaMOCTOSTENBHO HPOTHO3HUPOBATH €ro pe3yibTaT,
(dopMynupoBaTh 00OOIIEHUS W BBIBOIBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEAOBAHMS, COCTABIISATH
000CHOBaHHBIN OTYET O MPOJIEIaHHOI paboTe;

IIPUOOPETATh ONBIT YUCHUYECKOH HCCIEN0BATENIbCKON U IPOEKTHON AEATEILHOCTH, MPOSIBISATH CIIOCOOHOCTD
U TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOHCKY METONOB pEIICHUS MPAKTUYECKHX 3ajad, NMPUMEHEHUIO Pa3iIMYHbIX
METO/IOB NIO3HAHUSL.

3) pabGora ¢ nHpopmManueii:

OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(pOpMaIMK (HaydHO-TIOMYJISIPHAs JIUTEpaTypa XUMHIECKOTO
coJiepKaHus, CIpaBOYHBIE MOCOOMS, pecypchl VHTepHETa), aHaIM3WpOBaTh MHGOPMAIMIO PA3IWYHBIX BUAOB U
(dopM mpencTaBieHUs, KPUTHYECKH OLEHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCTE;

(dopMynHpoBaTh 3alpockl M TNPUMEHATH pas3lUYHBIE METOABl IPH IOWCKE M oTOope uH(popmamy,
HEO0OXO0ANMOH 1JIs BHIIOMHEHHUS YUeOHBIX 3a7a4 ONPEAEIEHHOTO THIIA;

MpUOOpeTaTh OMBIT HCIONB30BAHUS MH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJNOTHH M Pa3JIMYHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BBIOMpATh ONTUMANBHYIO (opMy mpencraBieHus WHPopManuu (CXeMbl, TpaduKy,
JarpaMMBbl, TaOIHIIBL, PUCYHKH U APYTHE);

WCTIONIB30BaTh HAyYHBIN S3BIK B KaU€CTBE CPEACTBA MPH PabOTe C XMMHUYECKONH MH(OpMAIHEH: MPUMEHATh
MEXIIpeIMETHBIE ((PH3UUECKUE U MATeMAaTHIECKIE) 3HAKA M CHMBOJIBI, POpMYIIBI, a00peBHUaTyphl, HOMEHKIIATYPY;

WCTIONB30BAaTh 1 MMPEOOPA30BHIBATH 3HAKOBO-CHMBOINIECKUE CPEACTBA HATIISJHOCTH.

OBgJjajeHne yHUBEPCATbHBIMH KOMMYHMKATHBHBIMH J1eHCTBUAMU:

3a/1aBaTh BOMIPOCHI 110 CYIIECTBY 00CYX/1aeMOH TEMBI B XO/I€ THAJIOra W/WIN AUCKYCCUH, BHICKA3bIBATh HIEH,
(OpMyIHPOBATH CBOM NMPEITIOKEHHSI OTHOCUTEIBEHO BBITIOIHEHHUS TIPETIOKESHHOHN 3a/1a4H;

BBICTYNATh C NPE3CHTAIMEH pe3yIbTaToOB IMO3HABATEIFHOM AESTENBHOCTH, MOTYYEHHBIX CaMOCTOSTEITHLHO
WIN COBMECTHO CO CBEPCTHHKAMH TIPH BBIOIHEHWHM XWMHYECKOI'O HSKCIICPUMEHTA, IMPAaKTHIECKOH paboTHI 1Mo
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WCCIIEIOBAaHHUIO CBOMCTB HM3Yy4aeMbIX BEIIECTB, pealHM3allid y4eOHOro TpOoeKTa U (OpMYIHUPOBATH BBIBOIBI II0
pe3ynbTataM TpOBENEHHBIX HCCIIENOBAHUH IIYyTEM COMJIACOBAHMS IO3MLIMH B XOle OOCYXKAeHHsS U oOMeHa
MHEHUSIMH.

OBgJjageHne yHUBEPCATbHBIMH PeTyJIATHBHBIMH AeHCTBUSIMU:

CaMOCTOSITENIFHO IJIAHUPOBATh U OCYILECTBIIATH CBOIO TI03HABATENIBHYIO AEATEIBHOCTD, OIPEAEss e€ LeIu U
3aJaud, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IMpEJIaraeMblii alrOpUTM JAEHCTBHI TpU
BBINOJHEHUN YYEOHBIX M HMCCIIENOBATENBCKUX 3a/ad, BBIOMpaTh HanbOoiee 3(Pp(eKTHBHBIN cOCO0 MX pEIIeHHUs C
y4€TOM MOJIyYEHHsI HOBBIX 3HAHUH O BEIECTBAX U XMMUYECKUX PEAKIIUSAX;

OCYIIIECTBIISITH CAMOKOHTPOJIb CBOEH ESITENBHOCTH HA OCHOBE CaMOaHAIN3a U CAMOOLICHKH.

HNPEJMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeamerHbIe pe3ynbTaThl 0OCBOCHUS Kypca «OpraHnyeckast XUMUs» OTPaKaroT:

C(OpPMHUPOBAHHOCTH TPEJCTABICHUI O XMMHUYECKOH COCTABIISIONIEH €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa,
pONMM XMMUM B IIO3HAHWW SIBJICHWH TPHPOABI, B (OPMHUPOBAHMM MBIIUIEHHS W KYJIbTYphl JIMYHOCTH, €&
(YHKIIMOHABHOW T'PaMOTHOCTH, HEOOXOAMMOW JUIs PpeIIeHUs MpPaKTHYeCKUX 3aJa4 W DKOJIOTHYECKH
000CHOBaHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBBIO M IPUPOIHOM Cpejie;

BJIAJACHHUC CHCTEMON XHUMHUUYECKHUX 3HaHI/II‘/II, KOTOpas BKJIOYACT: OCHOBOIIOJIAraromive MOHATHA (XI/IMI/I‘ICCKI/Iﬁ
9JIEMEHT, aTOM, DJIEKTPOHHAs 00O0JOYKa aToMa, MOJEKYJNa, BaJEHTHOCTh, AJIEKTPOOTPUIATENILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas (opmyna (pa3BépHyTas M COKpalléHHas), MOJb, MOJSIpHAas Macca, MOJSPHBI O00BEM,
YIIIEPOJHBIHA CKeJeT, (GyHKIMOHAJIbHAS TPYNNa, PaauKaj, H30MEpHUs, U30MePbl, TOMOJOTMYECKUIA Psijl, TOMOJIOTH,
YIIIEBOZOPOJIBI, KHCIOPOA W  a30TCOAep)Kalllie COEAMHEHHS, MOHOMEp, TMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPDHbIE COEAMHEHHs); TEOpPUH M 3aKOHBI (TEOpHs CTPOEHHsI OpraHMYeckux BemiectB A. M.
byrnepoBa, 3akOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIHMYECKMH SI3BIK  XUMMU;
MHUPOBO33PEHUECKHE 3HAHMS, JIEXKAIIUE B OCHOBE MOHUMAaHUs IPUUYMHHOCTH U CUCTEMHOCTH XMMHUUECKUX SIBJICHUH,
(axkToNOrMYecKre CBENEHHS O CBOHCTBAaX, COCTaBe, MONYYCHMH M OE30IIaCHOM MCIIOJIB30BAaHUM Ba)KHEHIIMX
OPraHMYECKHUX BEIIECTB B ObITY M IPAKTHYECKOH AESTENbHOCTH YEI0BEKa,

copMUPOBAaHHOCTH YMEHHH BBIABIATH XapaKTepHble NPU3HAKM HMOHATHH, yCTaHABIMBATh MX B3aHMMOCBS3b,
UCTIONb30BaTh COOTBETCTBYIOLIME MOHSTHS NPHU OMNHCAHUM COCTaBa, CTPOCHUS M IPEBPAILEHUIl OpraHMYECKUX
COCTUHEHUM;

copMHUPOBAHHOCTH YMEHHII MCIONB30BAaTh XUMUYECKYIO CHMBOJMKY A COCTaBICHHS MOJEKYIAPHBIX H
CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOW) (JOPMYN OPraHUYECKHUX BEIECTB M YPaBHEHUH XUMHUYECKUX PEaKIInii,
W3rOTaBIMBAaTh MOJEIM MOJEKYJl OpraHMYeCKMX BEHIECTB I HWUIIOCTPallMM HMX  XHUMHUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHUST;

copMUPOBAHHOCTH YMEHUII yCTaHABIMBATH MPHHAUISKHOCTh M3YYCHHBIX OPraHMYECKUX BEIIECTB MO UX
COCTaBY M CTPOEHHUIO K ONPEAEIEHHOMY KIIacCy/TpyIIe COeqUHEHUH (YTIIeBOLOPOIbI, KUCIOPO U a30TCOAEpIKaIIne
COEIMHEHUS], BBICOKOMOJIEKYJIIDHBIE COCIWHEHHWS), JaBaTh MM Ha3BaHMS 10 CHCTEMAaTHYECKONW HOMEHKIAType
(IUPAC), a Taxke NMPUBOIWTH TPHUBHAILHBIC HA3BAHHUS OTIACIBHBIX OPTaHWYECKHUX BEIIECTB (ITHIICH, MPOITHJICH,
alleTUIICH, STHICHIIIUKONb, TIHLEPHH, (EeHOoN, (opManbIerul, aneTaibIeryuja, MypaBbHHAS KUCIOTa, YKCycHas
KHCIIOTa, OJIEMHOBAS KHUCJIOTa, CTEAPUHOBAs KHUCIIOTA, TIIF0K03a, (PyKTO3a, Kpaxmall, HeJUII0I03a, TIHLIIH);

Cc(OPMHPOBAHHOCTh YMEHHS OMNPEAENATh BHIBl XHMUYECKOH CBSI3M B OPraHWYECKUX COCIMHEHMAX
(omuHApHBIEC U KpPaTHBIE);

c(pOpMHUPOBAaHHOCTh YMEHHUS NPUMEHSITH IONOKEHHS TEOPUH CTPOCHHUSI OpraHMYeckux BemiecTB A. M.
BytnepoBa st 00bSICHEHHS 3aBUCHMOCTH CBOWCTB BEILIECTB OT MX COCTaBa M CTPOEHHS; 3aKOH COXPAHEHHS MAacCChl
BEIIIECTB;

c(OpMHPOBAHHOCT YMEHHMH XapaKTepH30BaTh COCTaB, CTPOCHHE, (HM3MUYECKHE W XUMHUECKHE CBOICTBA
TUNAYHBIX TIPEJCTABUTENEH pa3IMYHBIX KJIACCOB OPraHWYECKMX BEIIeCTB (METaH, 3TaH, STHICH, MNPOIMJICH,
anerwieH, OyragmeH-1,3, MermnOyranwmeH-1,3, OGEH30II, METaHON, STaHON, JTWICHTINKOIb, TIHIEPUH, (QEHON,
aleTagbAeTHl, MypaBbHHAs M YKCyCHAas KHCIOTHI, TJIIOKO3a, Kpaxmal, IEJUII0I03a, aMHHOYKCYCHasl KHCIIOTa),
WITIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXTy HUMH YPaBHEHHWSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIHi C
HCTIONIb30BAHUEM CTPYKTYPHBIX (OpMYIT;

c(OpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh MCTOYHHMKH YTJIEBOJOPOIHOTO CBHIPbs (HE(Th, MPHUPOIHBII
ras, yrois), CliocoObl X NepepaboTKN U NPaKTHIECKOE IPIMEHEHHE MPOIYKTOB IepepadoTKy;
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cOpMHUPOBAHHOCTE YMEHHH MPOBOJUTH BBIYHCICHHUS MO XHMHYSCKHM ypaBHEHUSIM (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKLHH 0 M3BECTHBIM Macce, 00bEMY, KOTHMYECTBY OJHOIO H3
HCXOJHBIX BEIIECTB MU MPOIYKTOB PEAKIIUH);

chOpPMHUPOBAHHOCTh YMEHHIl BIAJETh CHUCTEMOW 3HAHWI 00 OCHOBHBIX METOJaX HAay4YHOrO MO3HAHHS,
HCTIONB3YEMbIX B XUMHUH MPH M3YYCHUU BEIICCTB ¥ XMMHUYECKHX SIBJICHHUHN (HAOIOICHUE, H3MEPEHHE, SKCIIEPHUMEHT,
MOJICTTUPOBAHKE), HCIONB30BaTh CHUCTEMHBIC XHMHYECKHE 3HAHHS Ul TMPUHATHSA PEUICHHH B KOHKPETHBIX
KHU3HCHHBIX CHTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMHU U MX MPHUMCHECHHEM;

cOpMHUPOBAHHOCTh YMEHHI COOJIOJATh MPaBUIIA MOJB30BAHHS XUMHYECKOW MOCYIOH M J1abOpaTOPHBIM
000py/I0BaHHEM, a TAKXKe TpaBuiia OOPAIICHUS C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSMH IO BBIMOTHEHHIO
n1abopaTOPHBIX XUMHUYECKUX OIIBITOB;

cOpMHUPOBAHHOCTh YMEHHWH IUIAHUPOBATH M BBIMONHITH XUMHYECKUI 3KCIEPUMEHT (TIPEeBpaIleHHUs
OpPraHHYEeCKUX BEHIECTB MPU HATPEBAaHMH, MONYYCHHE ITUIICHA M M3y4E€HHE €r0 CBOWCTB, KaUECTBCHHBIC PEAKIIUH
OpPTraHHUYECKUX BEIIECTB, JCHATYpalus OCMKOB MPU HArpeBaHWH, LBETHHIC PEAKIUH OENKOB) B COOTBETCTBHH C
MpaBWIaMH TEXHUKH O€30MaCHOCTH MPH OOpalieHHHd C BemeCTBaMH W JabopaTOpHBIM 000pYJIOBaHHEM,
MPENCTABIIATh PE3yNIbTAThl XUMHUUYECKOTO SKCIIEpPUMEHTa B (POpMe 3amicH ypaBHEHHI COOTBETCTBYIONIMX PEAKIMi 1
(bopMyITHpPOBATh BBHIBOMIBI HA OCHOBE 3THX PE3YJbTATOB;

cOPMUPOBAHHOCTh YMEHHUH KPUTHYECKH AHATU3UPOBATH XHUMHUCCKYI0 HH(POPMAIUIO, MOMY4aeMy U3
Pa3HBIX UCTOYHHUKOB (CpencTBa MaccoBoil HHpopMaruu, IHTepHET u Apyrux);

cOpMHUPOBAHHOCTh YMEHUI COOJIOATh MpaBUIIa 3KOJIOTMYECKH IeJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOH AESITETBHOCTH B IIENAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYKAIOMIeH MPHPOMHON Cpeibl, OCO3HABATH
OIIaCHOCTb BOS)]eI‘/IICTBI/ISI Ha JKHMBBIE OpraHU3MBbI Ol'lpe]leJ'IéHHbIX OpPraHMYeCKrUX BE€HICCTB, IMOHMUMAasA CMBICIT
nokaszatens [1/IK, nosicHsTh Ha nprMepax crocoObl YMEHbILIEHHUS U MPEAOTBPAILEHUS UX BPEAHOTO BO3JCHCTBHS Ha
OpraHu3M YeoBeKa;

JIIsL 06y‘laI'OH_II/IXCH C OrpaHUYCHHBIMHU BO3MOXKHOCTAMU 3J0POBbA: yMCHI/Ie MPpUMEHATHL 3HAHUA 06 OCHOBHBIX
JOCTYIIHBIX METOJJaX NMO3HAHHUS BEIIECTB U XUMUYCCKUX HBHGHHﬁ;

JUISL CICTIBIX W CNAOOBHISIIIMX OOYYAOIINXCSA: YMEHHE HCIONb30BaTh PENbePHO-TOUYCUHYIO CHCTEMY
o6o3HaueHu JI. Bpaiisst 1uist 3armucn XUMUIecKUX GpopMyiL.

11 KJIACC

IIpeameTHsble pe3ynbTaThl 0OCBOCHHS Kypca «O0Mast 1 HeopraHU4ecKasi XMMUsD OTPaKaroT:

c(OpMHUPOBAHHOCTH ITPEACTABICHUI: 0 XUMHYECKOW COCTABIISIIOIIEH €CTECTBEHHO-HAYYHON KapTHHBI MUPA,
PO XMMHM B IIO3HAHWM SBJICHUH NOPHPOINBI, B (DOPMHUPOBAHMM MBIIUICHUS W KyJAbTYphl JIMYHOCTH, €&
(YHKIMOHAIBPHOM TIpaMOTHOCTH, HEOOXOOMMOM JUIi pelIeHHs NPAKTHYECKUX 3aady M OKOJIIOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3[0POBBIO U IPUPOIHON cpere;

BJIQJICHUE CHCTEMONW XUMHYECKUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJATAIONINE TIOHATHS (XUMHUYECKUI
9JIEMEHT, aTOM, H30TOI, S-, P-, O- AJIEKTPOHHBIE OpPOWTANH aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIH 00BEM,
BaJIEHTHOCTb, 3JIEKTPOOTPHUIATEIILHOCTb, CTENECHb OKUCIICHUS, XHMHUUYECKas CBs3b (KOBaJIGHTHas, HOHHas,
METaJUTMYECKas, BOJOPOAHAs), KPUCTAIIIMYIECKasl PEelIETKa, THIBl XMMHUYECKUX PEAKIHH, pacTBOp, SJIEKTPOJIUTEI,
HE3JIEKTPOJIIUTHI, DICKTPOIUTHIECKAsT JUCCOLMALUS, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XHMHYECKOH
pEaKnuy, XUMHUUECKOE PABHOBECHE); TEOPUH H 3aKOHBI (TEOPHs ANEKTPOIUTUIECKON AUCCONMAIINY, TIEPUOANIECKUI
3akoH [[. 1. MeHzeneeBa, 3aKOH COXpaHEHHUs MacChl BEIECTB, 3aKOH COXPAHEHUS W MPEBPAILICHUS SHEPTUH IPHU
XMMHYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYIECKUH S3bIK XUMHH, MUPOBO33PEHUECKUE 3HAHUS, JISKAIIUE B
OCHOBE TIOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJICHHUH, (JaKTOIOTHUECKHUE CBEJICHHUS O CBOICTBAX,
COCTaBE, IIONYYEHHH M OE30MaCHOM HCIIONB30BAHMM BAXXHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY H
MIPAaKTHYECKOH AEATETPHOCTH YETIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHUH BBIABISTH XapaKTepHbIC NPU3HAKK TOHATHH, YCTAHABIMBATH MX B3aWMOCBSI3b,
HCTIONIB30BATh COOTBETCTBYIOIINE MMOHATHS TP ONMCAHNH HEOPTaHMYECKHUX BEIIECTB U MX MPEBPAIICHUH;

c(OpMHPOBAHHOCTh YMEHHI HCIOJIB30BATH XMMUYECKYIO0 CHMBOJIMKY /ISl COCTABIECHHS (OPMYI BEIIECTB U
YpaBHEHMI XUMHYECKUX peaknuil, cucrematndeckyo Homenknatypy (IUPAC) u TpuBHanibHbICe Ha3BaHUS
OTIENBHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbBIN ra3, YIrIeKHCIBIA Ta3, aMMHAK, TaméHas W3BeCThb, HeramiéHas
N3BECTh, MMTHEBAsI COAA, IUPUT U APYTHE);

cOpMHPOBAHHOCTh YMEHHI ONPEAENATh BAJCHTHOCTh M CTENECHb OKUCICHHS XMMHUYECKHX 3JIEMEHTOB B
COEIMHEHUSIX PAa3IMYHOrO COCTaBa, BUJI XUMHUYECKON CBSI3M (KOBAJICHTHAS, HOHHAsI, METAJUINIECKast, BOJOPOIHAsS) B
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COEIMHEHUSX, TUN KPUCTAJUINYECKONW PpEIMETKH KOHKPETHOTO BEIIECTBAa (aTOMHas, MOJIEKYNspHas, HOHHas,
MeTaJUTHuecKas), XapaKkTep Cpepl B BOTHBIX paCTBOpax HEOPTaHWIECKHX COEIMHECHUH;

c(OpMHUPOBAHHOCTh YMEHUH YCTAaHABIIHMBAThH NPHHAUIC)KHOCTh HEOPTAaHWYECKUX BEIECTB II0 MX COCTaBY K
OIpeIeIEHHOMY KJIacCy/TpyIIe COeNMHEHUH (IPOCThIe BEUIECTBA — METAJUIBl M HEMETAIIIBL, OKCH/IbI, OCHOBAHNS,
KHCIIOTHI, aM(oTepHbIe THAPOKCHU/IBI, COITH);

c(OPMHPOBAaHHOCTh YMEHHUH pAacKphIBaTh CMBICH Tepuoamdeckoro 3akoHa JI. WM. MeHzaeneeBa wu
JIEMOHCTPHPOBATH €ro CHCTEMATH3UPYIOUIYIO, OOBSICHUTELHYIO M IPOTrHOCTUYECKYIO (DYHKIINY;

c(OpMHUPOBAHHOCTh YMEHNH XapaKTEpU30BaTh AJIEKTPOHHOE CTPOSHHE aTOMOB XMMHUYECKHX dJIeMeHToB 14
nepuojioB [leprHomuueckoi CHCTEMbl XUMUYECKUX 31eMeHToB [I. U. MeHnneneeBa, UCMONB3ys MOHATHS «S-, P-, d-
QJIEKTPOHHBIE OpOWTANN», «IHEPreTUUECKHe YpPOBHU», OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB
XMMHUYECKHX JJIEMEHTOB M HMX COCIWHEHWH 1O mepuoigaM W rpynmnaM [lepponndeckoil CHCTEMBI XMMHYECKHX
anemenToB JI. 1. Menneneesa,

c(OpMHPOBAHHOCTh YMEHUI XapaKTepH30BaTh (ONHMCHIBATH) OOIME XMMUYECKHE CBOMCTBA HEOPTaHMYECKUX
BEIIIECTB PA3JIMUHBIX KJIACCOB, TOATBEPXKAATh CYIIECTBOBAHHE T'€HETHUECKOH CBS3M MEXIY HEOPraHWYECKUMHU
BEIIIECTBAMH C IIOMOIIBIO YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKHX PEAKIIUA;

c(OpMHUPOBAHHOCTH YMEHUS KIACCU(UIMPOBATh XMMUUECKHE PEaKIMH 110 Pa3IMYHBIM MIPU3HAKAM (YUCITY U
COCTaBY pearupymolinx BeUIeCTB, TEMJIOBOMY 3(D(EeKTy peakiuu, U3MEHEHHIO CTENEeHEeH OKHCIICHHUS DIIEMEHTOB,
00paTUMOCTH PEaKIMy, YHacTHIO KaTallu3aTropa);

Cc(OpMHUPOBAHHOCTh YMEHHUI COCTABIATh YPaBHEHUS PEaKIMi Pa3IMYHBIX THIIOB, MOJHBIE M COKpAIEHHbBIE
YpaBHCHUA pCaKLlI/Iﬁ HOHHOI'O 06MeHa, Y4uUThIBasA yCJIOBHs, IIPU KOTOPBIX OTU PEAKIUN UAYT JO KOHIIA,

c(OPMHUPOBAHHOCTh YMECHHH IMPOBOMUTH PEAKIUH, MOATBEPKIAIOIINE KAYCCTBEHHBIH COCTAB Pa3IMUHBIX
HECOPTaHUYCCKUX BEHICCTB, pacCrio3HaBaTb OIBITHBIM l'[yTéM HOHBI, TPUCYTCTBYIOHIME B BOAHBLIX pacCTBOpax
HEOpPraHMYEeCKUX BEIECTB;

C(OPMHUPOBAHHOCT YMEHHUI pacKpbIBaTh CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX —peaKIuii
HIOCPENICTBOM COCTABJICHUSI AJIEKTPOHHOTO OaljlaHCa 3THX PEaKIUid;

C(OPMHUPOBAHHOCTh YMEHHUH OOBSACHATH 3aBHUCUMOCTh CKOPOCTH XHUMHYECKOW PEaKUUH OT Pa3IHYHBIX
(haKTOpOB; XapaKkTep CMEIICHHsI XUMHUYECKOTrO PABHOBECHSI B 3aBUCHMMOCTH OT BHEIIHEro Bo3/eiicTBus (npuHiu Jle
[Tatennbe);

COPMHUPOBAHHOCTh ~ YMEHHH  XapaKTepH30BaThb XUMHYECKHE MPOLECChl, JISKAIlIME B  OCHOBE
MIPOMBILIICHHOTO TIOJYYEeHUsI CEpHOI KUCIIOThI, aMMHUaKa, a Takke c(hOPMUPOBAHHOCTh MPEACTaBICHUH 00 00X
HAYYHBIX NPUHIUIAX U YKOJIIOTMYECKUX MPOOJieMax XMMHUYECKOro MPOU3BOJICTBA;

C(OpMHUPOBAHHOCT, YMEHHUH IPOBOJAWTH BBIYKMCICHHS C WCIOJB30BAHUEM TMOHSITHS «MaccoBasl [OJs
BEIIECTBA B pacTBoOpe», 0OBEMHBIX OTHOLICHWN Ta30B MPH XUMHUYECKUX PEaKIHAX, MacChl BEIIECTBA WIH 00BEMa
ra3oB IO M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIH 00bEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIECTB,
TeroBoro 3¢ddexra peakiyyu Ha OCHOBE 3aKOHOB COXPAHEHHsI MAacChl BEIIECTB, IPEBPAILCHUS M COXPAHEHUS
SHEPIUH;

c(OpMHUPOBAHHOCTh YMEHHUI COOJIONATh NPAaBUIIA IMOJB30BAHUS XUMHUYECKOW IMOCYIOM M J1abopaTOpHBIM
000py/IoBaHUEM, a TAKXKe MpaBuiia oOpalleHHsl C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHMSIMU TIO BBIMOTHEHHIO
1a60paTOPHBIX XUMUIECKUX OIIBITOB;

cOpMHUPOBAaHHOCTh YMEHUH IDIAHAPOBATh W BBIONHATH XHMUYECKHH AKCHEPUMEHT (pa3iokeHne
MEPOKCHIa BOAOPOJAA B IPHUCYTCTBHH KATajH3aTopa, OMpPEAEICHHE CpPEAbl PAacTBOPOB BEMIECTB C IIOMOIIBIO
YHHUBEPCATFHOIO0 HWHIWKATOPA, BIUSHAE pA3NYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOW PEaKIHH, PEaKIHd
HOHHOTO OOMEHa, Ka4eCTBEHHBIC PEaKnuu Ha Cynb(dar-, KapOOHAT- W XJIOPUA-aHWOHBI, Ha KAaTHOH aMMOHHUS,
pelIeHne SKCIEepUMEHTANbHBIX 3a7ad mo TeMaM «Metammey U «Hemeramnsl»y) B COOTBETCTBHH C TpaBUIAMHU
TEXHUKH O€30MacHOCTH MpU OOpAaIIeHWH C BEIECTBAMU U JIAOOPAaTOPHBIM O0OpYAOBaHHMEM, MPEACTABIATH
pe3yABTaTHl XHMHYECKOTO OKCIEpPUMEHTa B (OpME 3allMCH YpaBHEHHH COOTBETCTBYIOIIHX pEAKIUA U
(hopMyHpOBaTH BEIBOIBI HA OCHOBE 3THX PE3YIIbTATOB;

c(OpPMHUPOBAaHHOCTh YMEHUH KPUTHYECKH AHAIM3APOBATh XUMUYECKYI0 HH(OPMAINIO, TONIY4aeMylo M3
Pa3HBIX HCTOYHHKOB (CPEICTBa MaCCOBOM KOMMYHHKANWH, IHTEpHET U APYIHX);

c(OpMHUPOBAaHHOCTh YMEHHU COOINOJATH IPaBHiIa 3KOJIOTHYECKH IIeNIECOO0Pa3HOro MOBEACHUS B OBITY H
TPYAOBOM AEATENFHOCTH B IENAX COXPAHEHUS CBOETO 3/IOPOBBS M OKPYXKAIOIIEH NMPUPOTHON Cpembl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha >KMBBIE OpraHU3MBbl ONpPEAEIEHHBIX BEUIECTB, NMOHMMAas cMblica mnokazarens ITHK,
MOSICHATh HAa TPUMeEpax CIIOcOOBI YMEHBIICHHSI W TIPEIOTBPAIICHUS WX BPEIHOTO BO3JCHCTBHS HA OPTaHU3M
YeIIOBEKa;
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JUIsl 00YYAIOIIMXCSI ¢ OrPaHWMYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI: YMEHHE ITPUMEHSTH 3HAHHUSI 00 OCHOBHBIX
JIOCTYITHBIX METO/AX MO3HAHMS BEIIECTB U XUMHUYECKHX SIBIICHUI;

JUISL CIENbIX M Cla0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE HCIONb30BaTh pPENbe(hHO-TOUCUHYIO CHUCTEMY
o6o3nauennit JI. Bpaiisst 1uist 3armicn XUMHIecKUX GpopMyIL.
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TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC

Kosmn4ecTBo yacoB
HaumeHoBaHMe pa3/iejioB U TEM DyiekTpoHHbIE (HU(DPOBLIE)
Ne ni/m KonTpoabhsbie IIpakTnuyeckue
MPOrpaMMbI Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
Pazgen 1. TeopeTndyeckue 0CHOBBI OPraHNYeCKOM XUMHMH
IIpenmer oprannyeckoit xumuu. Teopus
11 CTPOEHUS OPTraHUUYECKUX COSANHEHUH A. 3
M. Byrnepoa
Uroro no pazneny 3
Paznen 2. YraeBonoponast
2.1 IIpenensHbIE YTIEBOAOPOABI — ATKAHbI 2
59 HermnpenenbHble yTieBoIOPO/bI: AIKEHbI, 6 1
' aJIKaaAUCHBbI, AJIKUHBI
2.3 ApoMaTH4YecKue yriieBoI0pOIbl 2
24 [IpupoaHbIe UCTOYHHUKH YIIIEBOIOPOIOB U 3 1
' ux nepepaboTka
Uroro no pazneny 13
Pa3nen 3. Kucinopoacoaep:kamue opraHuyeckne coeJuHEeHHs
3.1 Crptel. DeHon 3
3. Anpaerunpl. KapOOHOBBIE KHCIIOTHI. 7 1
' CnoxxHbIE 3(UPEI
3.3 VrieBoasl 3 1
Uroro no pazneny 13
Pa3nen 4. A3oTconep:kainye opranndeckue coeInHeHust
4.1 AMUHBI. AMAHOKUCIOTHI. benmkn 3
Wroro no pazaeny 3

Pazpnen 5. BoicokoMoJieKy /IsIpHbIE COeAUHEHUSsI




5.1 [Tmactmaccel. Kayayku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 2
11 KJIACC
KosangecTBo yacos
HaumMeHoBaHMe pa3jiejioB U TEM DyiekTpoHHbIE (U POBLIE)
Ne ni/m KonTpoJbhbie IIpakTnuyeckue
NMPOrpaMMblI Bcero o0pa3oBaTesbHbIE pecypchl
padoThI padoTsI
Pasnen 1. TeopeTuueckune 0OCHOBbI XHMHUHU
Crtpoenue atoMoB. [lepnonndeckuit 3aKoH
1.1 u Ilepronndeckas cucreMa XUMHUECKUX 3
anemeHToB [[. 1. Menaeneena
19 Crpoenue BemiectBa. MHOrooopasue 4
' BEIIECTB
1.3 XUMHUYECKUE peaKiuu 6 1 1
Uroro no pazneny 13
Pa3nen 2. Heopranuyeckass Xumust
2.1 Meraibt 1
2.2 Hemerasuib 1 1
53 CBsI3p HEOPTAaHMYECKUX U OPTaHHYECKUX 5
' BEILLECTB
HUroro no paznery 17
Paszgen 3. XuMus ¥ JKU3HDb
3.1 XuMus 1 KHU3Hb 4
HUroro no paznery 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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