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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1Mo XMMHU Ha YpOBHE cpenHero oOmiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @eneparumny,
TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS ¢eaepanbHO 00pa30oBaTENbHON MPOTpaMMBbl CPEIHETO
obmero obpazoBanus (POII COO), mnpencraBieHHBIX B DenepaibHOM TOCYJapCTBEHHOM
oOpazoBarensHoM crangapre COO, ¢ yuérom Konuenuuu mnpenopaBaHusi y4eOHOro mpeaMera
«Xumusa» B oOpa3oBaTelbHbIX opranusanusx Poccuiickoit @enepanuu, pealu3yomUX OCHOBHbBIE
o0Opa3oBaTeNnbHbIe MPOTrPAMMBI, U OCHOBHBIX MOJOXKeHUH «CTpaTeruu pa3BUTHS BOCHUTAHHS B
Poccutiickoit @enepanuu Ha niepuon a0 2025 rona» (Pacnopsbkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3paboTKe MporpaMMBbl IO XUMHUH, K ONPEISIICHUIO O0IIEe cTpaTeruu
00y4YeHHs, BOCTIUTAHUS U Pa3BUTHsI 00YJAIOIIUXCS CPEICTBAMH YIEOHOTO MpeaMeTa « XUMUS IS
10-11 xkmaccoB Ha 0a30BOM YpPOBHE COCTaBMJIM KOHLeNTyanbHble nosioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNied, COJep)KaHUs, Pe3ylIbTaToB oOydeHUs U TPeOOBaHHI K YpPOBHIO
[IOITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe  oOpa3oBaHWE,  IOJIydaeMOE€  BBITYCKHHKaMH  00mIeo0pa3oBaTenbHOM
OpraHu3al|y, SBISETCS HEOThEMIIEMON YacThio UX 00pa3oBaHHOCTU. OHO CIIY)KUT 3aBEpIIAIOLIIM
ATAOM peau3allii Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYILIUX
[EJIOCTHOM CHCTEME XMMHUYECKOTO O00pa3oBaHMs. OTH LEHHOCTH KacaroTcs ITO3HAHHUS 3aKOHOB
npupobl, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYphI YEIOBEKA, a TAKIKE HKOJIOTHICCKU
00OCHOBAHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO M MPUPOAHON cpene. Peanusyercs xumuueckoe
oOpa3oBaHHe OOYYAIOIIMXCS HAa ypOBHE CPEAHEro OOIIero oOpa3oBaHUS CPEICTBAMHU Y4eOHOTO
npenMera «XUMHUS», COAEpKaHUE U MOCTPOEHUE KOTOPOTO OMPENENIEHbI B IPOrpaMMe M0 XUMHUH €
y4€ToM crneuu(pUKN HAyKH XUMUH, €€ 3HAUCHUs B MO3HAHWU MPHUPOJABI U B MaTepUaTIbHON KU3HU
obliecTBa, a TakXke C y4€TOM OOLIMX LeJded M MPUHLUIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI cpesiHero obuiero oopaszoanus B Poccuiickoit denepanui.

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT O0CcoOYI0 poJib B COBPEMEHHOMU
LIMBUJIN3AlMU, B CO3JaHUM HOBOM 0a3zbl MaTepualibHOM KyabTyphl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHKE PAIMOHATLHOTO HAyYHOT'O MBIIUIEHHUS, B CO3JJaHHUE LIEJIOCTHOTO MPECTaBIeHUs 00
OKpY’KalollleM MHpe Kak O €IMHCTBE HPUPOABI U YeJOBEKa, KOTOpoe (hOpMHUPYETCS B XUMHM Ha
OCHOBE NTOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIET0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C IPYIrMMH €CTECTBEHHBIMM HayKaMH, XUMHS CTajla HEOThEMIIEMOMN
YacThI0 MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBHUEM YCIIEIIHOTO TPYJIa U KHU3HH KaKIO0T0 YJeHa
obOmiectBa. CoBpeMeHHass XMMHUSI KaK HayKa cO3uaTeNibHas, KaK HayKa BBICOKMX TEXHOJOTHI
HaIpaBlieHa Ha pelIeHue To0aIbHbIX IPOoOJIeM YCTONYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
HHEPreTUYECKOM, MUIIEBOM, IKOJOTMUECKONH OE30MaCHOCTH U OXPaHbI 30POBBSI.

B cootBercTBHMM ¢ OOIUMHM LEIIMH M HPUHIUIIAMU CpEIHEro oomero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10-11 kimaccel, 0a30BbI YpOBEHb U3Y4YEHHs]) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOY4YalOIIMXCS, HEOOXOAUMYIO UM JUIS
BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCICUIHOTO BKJIIOYEHHS B JKU3Hb COIMYMA,
MPOAOIDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMUEH.

CocrapnsgomumMu npeameTa «XUMHs» SBISIOTCS 0a30Bble Kypchl — « OpraHudeckasi XUuMHs»
n «O01as u HeopraHu4eckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpPKaHHsI KOTOPBIX SBIISIOTCA
OCHOBBI 0a30BO¥ HayKW: CHCTEMa 3HAHWI 10 HEOPTAaHUYECKOW XUMUU (C BKIIOYCHHEM 3HAHHHA W3
o01eit XuMUM) U opranndeckoi Xxumun. @OopMUpOBaHUE JAHHON CUCTEMBl 3HAHUH MPH U3YUYCHHUH



npenMera 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCErO MHOT0OOOpa3usi BEIIECTB Ha OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas u HeopraHudecKas
XuMus» chopMHupoBaHa B MpOrpaMMe MO XMMHHM HAa OCHOBE CHCTEMHOIO MOJAXO0Ja K HM3yYEHHIO
yueOHOro MaTepuana U OOYCIIOBJI€Ha HCTOPHUYECKH OOOCHOBAHHBIM pa3BUTHUEM 3HAHMA Ha
ONpPEACIEHHBIX TEOPETHUUYECKUX YPOBHSAX. Tak, B Kypce€ OpraHMYECKOM XMMHUM BEILIECTBA
paccMaTpuBalOTCsl HA YPOBHE KIIACCUYECKOM TEOPUM CTPOCHHUS OpPraHUYECKUX COCJUHEHUH, a
TaK)k€ Ha YpPOBHE CTEPEOXMMHUUYECKMX M DSJIEKTPOHHBIX IPEICTABICHUA O CTPOEHUU BELIECTB.
Ceenenusi 00 M3y4aeMmblX B Kypce BEIIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJIOPOAOB JO
CIIO)KHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIUHEHHMH. B Kypce opraHMyecKod XHUMHHU IOJIy4aroT
pa3BuTHE C(QOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHUs IEpBOHAYAIbHBIC
MPEJICTABICHUS] O XMMHUYECKON CBsI3M, KJIACCU(UMKAILIMOHHBIX IMPHU3HAKAX BEIECTB, 3aBUCHMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON peaKuu.

[lon HOBBIM yriiOM 3peHHsT B TpeaMeTe «Xumus» 0a30BOr0 YpOBHS paccMaTpUBACTCS
U3YYEHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o0O0pa3oBaHMsI TEOPETHUUECKUM MaTepual u
(bakToNornuecKue CBEJICHUS O BEIIECTBAX M XMMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0masi U HeopraHuveckas XHMHs» OOYyYarolIMMCsl MPEIOCTaBIAETCS BO3MOXKHOCTH OCO3HATh
3HAYEHHUE MEePUOJUUECKOr0 3aKOHa € 00ILETEOPETUYECKUX U METOI0JIOTMYECKUX MMO3ULIUHN, TITy0xKe
MOHATHh UCTOPUIECKOE M3MEHEHUE (DYHKIIMK 3TOTO 3aKOHA — OT 0000IIaomel 10 0ObSICHSIOMEH 1
MIPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHMM O BaXHEHINUX BELIECTBAX, UX COCTABE, CTPOCHHUM, CBOMCTBAX U
IIPUMEHEHNH, a TaK)K€ O XMMHUYECKMX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHMS
nononHsiercs B Kypcax 10 wm 11 KiaccoB d3IeMEHTaMM  COAEpXKaHMS, HMEIOIUMU
KYJIBTYpOJIOTHUECKUII M NPUKIAJAHOM XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHMMAaHUIO
B3aUMOCBSA3M XHUMHMHM C JPYTMMH HayKamH, pacKpbIBalOT €€ pojb B [0O3HABaTEIbHON U
MIPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHSI K IIpOLECCY
TBOpPUYECTBAa B O0JIACTU TEOPUM U MPAKTUUYECKUX MNPUIIOKEHUN XHUMUH, TOMOTAIOT BBIMYCKHUKY
OPHEHTUPOBATHCSI B OOLIECTBEHHO M JMYHOCTHO 3HAUYMMBIX HpPOOJeMax, CBA3aHHBIX C XUMMEH,
KPUTHYECKH OCMBICIUBATh MH(OPMAIMIO U HPUMEHSATh €€ Ul IOIOJHEHMsS 3HaHWM, pelleHus
MHTEJUIEKTYAJIBHBIX M 3KCHEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a4ad. B 1enoMm copaep:kaHue
yueOHOoro npeamera «XUMHs» JaHHOTO YPOBHS M3YYEHHS OPUEHTUPOBAHO Ha (POpPMHUpPOBAHHUE Y
00y4aromuxcss MHUPOBO33PEHUECKOW OCHOBBI JJIsi NMOHUMaHMS (QUIOCOPCKUX HJCH, TaKuX Kak:
MaTepHaibHOE €IUHCTBO HEOPraHMYECKOTO W OPraHMYeCKOro MHpa, OO0YCIOBIEHHOCTb CBOWCTB
BEILIECTB UX COCTABOM M CTPOECHHEM, ITO3HABAEMOCTh IPUPOIHBIX SIBICHUM IYTEM 3KCIEPUMEHTA U
pelleHrs TMPOTUBOPEUMH MEXIy HOBBIMH (aKTaMH M TEOPETUYECKUMHU MPENNOChUIKAMHU,
OCO3HaHME POJIM XUMHMM B PEIIEHUH HKOJIOTHYECKUX MpobieM, a Takxke HpobieM cOepexeHHs
JHEPIrEeTUUYECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX TEXHOJIOTMI U MaTEPUAIIOB.

B nnane perienus 3ajay BOCIUTAHUS, Pa3BUTHS U COIMAIM3ANMN 00YyJalOMUXCsl TPUHSTHIE
MIPOrpaMMONl MO XMMHHM TIOAXOJbl K OIPENEICHUIO COACPKAaHMUA W TOCTPOCHUS IpeaMeTra
npeaycMaTpuBaloT (OPMHUPOBAHME YHHMBEPCAJIBHBIX Y4YeOHBIX JeMcTBUHM, HMermux 0azoBoe
3HA4YCHHUE JJIS1 PA3IMYHbIX BUJOB JESATEIBHOCTH: pEIIeHHs Mpo0ieM, OUCKa, aHaIu3a 1 00paboTKu
nH(popMaluy, HEOOXOAUMBIX U MPHOOPETEHUS OIbITa MPAKTHYECKOH M HCCIe0BaTeNIbCKON
NEeSATEIbHOCTH, 3aHUMAIOIIEN BaJKHOE MECTO B IO3HAHUU XUMUHU.

B mpakTuke mpenosaBaHusl XMMHUH Kak Ha YpOBHE OCHOBHOTO 00I11ero 00pa3oBaHus, Tak U Ha
YPOBHE CpEIHEro oomiero oOpa3oBaHMs, NMPH OIPEIEICHUU COJACPKATEIbHON XapaKTepUCTUKU
Lejned W3y4deHus IpeaMeTa HalpaBICHUEM IEPBOCTENIEHHOM 3HAYMMOCTH TPAJULMOHHO



npu3Haércss  (GOpPMUPOBAHME OCHOB XMUMHYECKOM HayKd Kak O0O0JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUS, TIPAKTHUYECKON JEATEIHLHOCTH YEIOBEKA U KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOU
KyJabTypbl. C METOJIMYECKOW TOUKHM 3PEHHS TAaKOM MOJXOJ K OINPEICICHHUIO Ielell HU3ydeHus
IIpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJaBHBIMHU LEISIMH H3Y4YeHUS mpeaMera «XUMHS» Ha
6azoBom ypoBae (10 —11 ki1.) aBusitoTCS:

e (GopMHpOBaHHE CHCTEMbl XHMHYECKHMX 3HAaHMM KaK BaXHEHIIEH COCTaBJISIOMIECH
€CTECTBCHHO-HAYYHOH KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBHIC MOHSTHSI,
(dyHIIaMEHTAJIbHBIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHHEC S3bIKa HAYKH, yCBOCHUE U
MOHMMAaHUE CYIIHOCTH JIOCTYIHBIX OOOOILIEHUI MHUPOBO33PEHUYECKOT0  XapakTepa,
03HAKOMJICHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAyYHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKHX PEAKIUH, HEOOXOIMMBIX I MPUOOPETCHUS YMEHUH OpPHUEHTUPOBATHCS B
MHUpPE BEIIECTB M XMMHUYECKUX SIBJICHHH, UMCIOIINX MECTO B MPHUPOJC, B MPAKTHUSCKON U
MMOBCEIHEBHOMN JKU3HH;

® pa3BHUTHE YMEHHUH U CIIOCOOOB JCSITEILHOCTH, CBI3aHHBIX ¢ HAOIIOJACHHEM M 00BICHEHUEM
XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOJIGHHEM TMpaBui OE30MacHOTO OOpalieHus C
BEIIECTBAMH.

Hapsiny ¢ sTtuM, conepkarenbHas XapaKTEpUCTHKA IIeJIe M 3aJad U3yYeHHs MpeaMeTa B
porpaMMe 1o XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMU IIPHOPHUTETAMU B
cucTeMe cpeaHero oodmiero oopasoBanus. CerogHsi B MpemnojaBaHUN XUMHH B OOJbIIEH CTENeHU
oTHaETCsl MPEANOYTeHHE MPAKTUIECKOM KOMIIOHEHTE COJIepyKaHUs 00yUeHHsl, OpUEHTUPOBAHHON Ha
MOATOTOBKY BBIMTYCKHHKA 00IIe00pa30BaTeIbHON OpraHu3aliiy, BJIaIeioNero He HabopoM 3HaHHM,
a (pyHKIMOHAIBHON T'PaMOTHOCTBIO, TO €CTh CIOCO0aMH M YMCHHSIMH AKTHBHOTO TOJTYYCHHS
3HAHUU U IPUMEHEHUS UX B PeallbHOM KU3HU IS PEIICHUs MTPAKTUYECKHUX 3a]1a.

B cBs13u ¢ 3TUM Npu U3y4YEHHUH TMpeaMeTa « XUuMUs» TOMUHHUPYIOIIee 3HaUeHHEe MTPHOOpeTaoT
TaKue IeNH U 33/1a4H, KaK:

aJIanTanys 00yJarIuXCsl K YCIOBUSAM JHHAMHYHO Pa3BHBAIOIIETOCS MHpPA, (OPMUPOBAHUE
WHTEJJICKTYallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIFHOMY TPHUHSATHIO TPAMOTHBIX PEIIEHHUI B KOHKPETHBIX >XU3HEHHBIX CUTYaIUAX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dhopMHpOBaHHE Y 00YJAIOIIMXCS KITFOUYEBBIX HABBIKOB (KJIFOUYEBBIX KOMIICTCHIINHN ), UMEIOIITHX
YHUBEpPCAIbHOE 3HAYCHHE ISl PA3IUYHBIX BHUIOB JIEATEILHOCTH: PEIICHUS MpoOeM, TOHCKa,
aHanmu3a ¥ o0paboTku WHGOpMANUK, HEOOXOMUMBIX JUIsI MPUOOPETEHHs OMbITa AEATeIHHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TMO3HAHUM XUMHUHU, a Takke s OIEHKH C TO3UIUI
IKOJIOTUYECKONW O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XHWMHUUYECKHX TIPOIECCOB Ha
OpraHU3M YeJIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKUX CIOCOOHOCTEMH
oOydaromuxcsi: CIMOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHHUS MO XHMHU B
COOTBETCTBUM C >KM3HCHHBIMHU IOTPEOHOCTSMH, HCIIOIH30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIE
TEXHOJIOTUH JUIsl IOMCKa M aHaju3a y4eOHOM M Hay4dHO-TOMYJSIpHOM MH(pOpMalud XUMHUYECKOTO
COJIEPKaHUS;

(hopMUpOBaHHE U PA3BUTHE Yy OOYYAIOIIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
Ha0II0JaTEIPHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO HEOOXOAUMBI, B YaCTHOCTH,
MIPY IJIAHUPOBAHUU U MTPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;



BOCIIUTaHKUE Yy 00yJaromuxcs yOeKIEHHOCTH B TyMaHUCTHYECKOW HAIPABICHHOCTH XUMUH,
e€¢ BaXHOH pOMM B PEIICHHH TJO0AIBHBIX MPOOJIEM palMOHAIBHOTO MPUPOAONOJIB30BAHHMS,
MIOTIOJIHEHHSI HHEPTeTHUECKUX PECypCOB M COXPaHEHHsS MPUPOAHOTO PABHOBECHS, OCO3HAHUS
HEOOXOMMOCTH OEPEKHOTO OTHOILIEHHS K IMPUPOJIC U CBOEMY 3JI0OPOBBIO, a TAKXKE MPHOOPETCHUS
OTbITa WCIIOJNB30BAHUS TOJTYYCHHBIX 3HAHWW Ui TMPUHSATHS TPAMOTHBIX PEHICHUH B CHUTYAIMsX,
CBsI3aHHBIX C XUMHNYCCKUMMU SIBJICHUAMU.

B yuyeOnom mutane cpemHero oOmiero oOpa3oBaHUS IMpeaMeT «XHUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHOMN 00sacTn «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OOmiee 4MCIIO YacoB, OTBEAEHHBIX JUIS M3Yy4CHHS XHMHUHU, HA 0a30BOM YPOBHE CpPEIHETO
obmiero oopazoBanus, cocraBiseT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Heneno), B 11 kimacce —
34 gaca (1 gac B HezemIo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XMMHUU: €€ BO3SHUKHOBEHME, Pa3BUTUE U 3HAYCHHUE B IIOJIY4CHUHU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpPyKTypHbIE (OPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COETUHEHUSIX — OJJMHAPHBIE U KPaTHbIE CBSI3U.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiaTypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpEeBaHUU (IIJIaBJICHHUE, OOYTTTUBAHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psa. MeTaH um 3TaH — mpocTeiiue
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuHu 3aMelleHus |
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHNUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — NPOCTEHUIINe
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3allun ), MOJydYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetwnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XMMUYECKHE CBOIMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M TpUMEHeHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOAOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u momnyTHble HEPTSIHBIE ra3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

DKCepUMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIIEHUE C
oOpa3iamu 1iacTMacc, KayuykoB U pe3uHbl, Koyutekun «HedTe» n «Yroasy», MonearpoBaHue
MOJIEKYJ YIJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE MNPAKTHYECKOW pPaOOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHrle 3agayn.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kanye opranHu4eckne coeJuHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHrne. BogopoiHele cBsI3u MEXAy MOJIEKYJIaMHu COUpPTOB. JlelficTBHE METaHoJIa U 3TaHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOrOaTOMHbIE cHupThl). JleficTBue Ha opraHu3Mm uesnoBeka. [lpumeHeHHe TriaulepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKUE CBOHCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHuEe, PU3NIECKIEC M XUMUYSCKHE CBOMCTBA (CBOMCTBA, OOIIHE JUTS KJTacca KUCIIOT, PEaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 3Qupbl KaKk MPOU3BOAHBIE KApOOHOBBIX KHUCIIOT. ['Maponu3 clIoXKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
IpoCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (pU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIn3, KaYeCTBEHHAs PeakIus C HOAO0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALIMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMaja Cc HOJOM), MHpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XUMHYECKHE CBOIICTBA aMUHOKMCIOT (Ha IpuMepe INIMLKHA). buonoruueckoe 3HaueHHE
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OeinkoB. XHMMHMUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, AEHATypauus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKclepUMEHTAlIbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpU3ALUU, CpeAHsAs MouieKyisipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U MTOJIMKOHCHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHUI: O3HAKOMIIEHUE C
00pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU /ISl OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHHTE3,
OMOJIOTHYEeCKH aKTUBHBIE BellleCTBa (O€IKH, YIIeBOIbl, )KUPbI, (HEpMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIIeBbIE MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMUYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTsl. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTANIIM B aTOMax AJIEMEHTOB IMEPBBIX YETBIPEX MEPHOIOB.
DneKTpOoHHAsE KOH(QUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepmoamueckoil CHCTEMBl XUMHUYECKHX
snemeHToB JI. Y. MenaeneeBa ¢ COBpEMEHHOW TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIICCTB
0 TPYIIaM U epuoaam. 3HaueHrue NepUoIUIECKOro 3aKOHa B Pa3BUTUH HAYKH.

CtpoeHue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBSI3M (KOBaJeHTHAas
HEMOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTaTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOW



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpoOTpULATENIbHOCTh. CTENEeHb OKUCIEHNS. VIOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. [HWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAIITMYECKON PEIIETKY.

[TonsiTve o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBasi 101
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpPraHUYECKON XMMHUHU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peakluy.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHE XHUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOpOB BEIIECTB: KUCIas, HEUTpallbHas, IIET0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCTepUMEHTAIbHBIE METO/bl M3YyUEHHUSl BEIIECTB U WX MPEBpAIllEHUN: JEeMOHCTPALUS
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJieJIe KPUCTAJUIMUECKUX pElETOK, HaOJII0JAEHHE M OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTaln3aTropa,
OIPECIIEHUE CPEBl PACTBOPOB BELIECTB C INOMOUIbI0 YHHUBEPCAIBHOIO MHAUKATOPA, pEaKkLUu
MOHHOTO OOMeEHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

Pacuérhl mo ypaBHEHUSM XMMHUYECKHUX PEAKIIHiA, B TOM YHCJIe TEPMOXUMHUYECKHE PACUETHI,
pacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «KMACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeramnsl. Ilonoxenne HemerauioB B Ilepuogumdeckoil cucreMe XMMHYECKUX
sanementoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpOoeHHMS aToMOB. (Du3nyeckue CBOWCTBA
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsbl, pocdopa u yriaepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUIA).

ITpuMeHeHre BaXXHENIINX HEMETAIOB U UX COETUHEHHH.

Meramisl. [lonoxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢u3nueckue cpoiicTBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN DSl HANpsHKEHUN
METAJIJIOB.

XWMHYECKHE CBOMCTBA BAXKHEWUIIUX METAIOB (HATPUH, KaJlWid, KajbI[MHd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O61me cnocoObl MoTyYeHHsI MeTaJUIOB. [IpiMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl H3Y4YEHHMsS BELIECTB M MX IPEBpALLEHUN: H3Yy4YEHHE
KOJUIeKIMU «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHUE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA ATOMUHUSA C PACTBOPAaMHM KHUCIOT U ILIEN0YEH, KauyeCTBEHHbIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMUECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenns 00 OOWIMX HAay4yHbBIX MPUHLUUIAX T[POMBIIUIEHHOIO IOJIy4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE yI00pEHUsI.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3EH IpU M3y4EHUU OOILEH U HeOPraHUYeCKOM XMMUHU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK U MOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4Hble IOHATHSA: HAay4HbIM (akT, rumoresa, 3aKOH, TEOpHUS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaTMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKUN YpOBEHb, BEILIECTBO, TEJIO, 00BbEM, arperaTHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MIPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHAJIOB, 3JEKTPOHHAS IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHHS OOY4YarOMIMMUCS
IporpaMM CpPeAHEro o0Iiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHHME O0YYAIOLUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIICHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTD )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIHHOW JIEATEIILHOCTH B COOTBETCTBHUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJ€aJaMU POCCHICKOro
IpaXXJIJaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpPaBUJIAMU IOBEJEHMUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATENbHOM M MPAKTHMUYECKOW JESATEIBbHOCTH OOYdYaloUIMXCs IO pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHNUS O COIUAIBHBIX HOpPMax M MPaBWJIAX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W PHHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY M apTYMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTCUYECTBEHHOM
XUMHUU;

YBaKEHHs K IIpoLecCy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOTO NPUMEHEHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yNbTaT JUINTENbHBIX HAOJIOJCHUA,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, MOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,



MHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUHU O TIEPETOBBIX TOCTUIKEHUSAX COBPEMEHHOM O0TEUECTBEHHOU XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalld, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTH OILIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKHM CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTEH 30pOBOr0 M 0e30MmacHoro oOpasza >KU3HU, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BelleCTBaMH B OBITY, NMOBCEAHEBHOMN
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUIYAJIBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JIEATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHME€ B pELIEHUU MPAKTHUYECKHX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBa)XEHHUS K TPYY, JIOASM TPyJla U pe3yibTataM TPYAO0BOMl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY WHIMBUIYaJbHOW TpaeKTOpUU OOpa3oBaHUS,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTMYECKH 1[€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYLIECTBOBAHMS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTUKEHUM XUMHH I PELIEHUS] BOIIPOCOB
PaLMOHATIBHOTO MPUPOI0NOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCIEICTBHS MPeaTPHHAMACMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, SKOJOTHYECKON KyJIbTYphl, OIBITA
NEeSITeIbHOCTH  OKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHpE KaK O €IUHCTBE INPUPOJBI U YEJIOBEKA, B INO3HAHWM IIPUPOJIHBIX 3aKOHOMEPHOCTEU U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
TYMaHHUCTUYECKOW HAIIPABIIEHHOCTH M Ba)XKHOH pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3BUTUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHHUsI Jie1aTh 000CHOBAaHHBIE 3aKJIIOUEHHUS] HA OCHOBE HAyYHBIX (PaKTOB M MMEIOIIMUXCS JAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIBCKOMN NEATENBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXTmpeaIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAOIINE [[EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOJIOICHNE, H3MEPEHNE, SKCTICPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBaronye (opmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yU€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1aieHHe YHHUBEPCAJIBHBIMU YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3aJaBasd MHapaMCETpbl W KPUTCPpUHU UX JOCTUKCHHA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C IMOCTABJICHHBIMU LICIISIMU



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PacCMaTPUBAEMBIX SIBICHHUAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XHMMHUYECKOH pEakUud — TpU PEleHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIUI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (popMyaupoBaTb O0O0OOILIEHHS UM BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 3a/1a4, TPUMEHEHHIO PA3IMYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTH4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOW TEMbI B XOJI€ JAUAIOra U/WIH JUCKYCCHH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OsJiaieHNe YHUBEPCAJIbHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaIaraeMblii aITOPUTM JEHCTBHI TPHU BBINOJHEHUH YyYEOHBIX M MCCIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBJISAITh CAaMOKOHTPOJIb CBOEH [ICSATENbHOCTH HAa OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs») OTpa)KaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTABIISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJABTYPHl JMYHOCTHU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOW st
PEIICHHA TPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaleHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHbIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpHUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHMIA, JICKAIIUC B OCHOBEC IMTOHUMAHUA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKUX SIBICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIb30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESTETHPHOCTH YEJIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKN HOHHTI/IfI, YCTaHAaBJIMBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTraHUYCCKUX BCIICCTB
AJI WITIOCTpalui UX XUMHUYCCKOT'O U IPOCTPAHCTBCHHOT' O CTpOCHI/IH;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICHKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB TI0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrneBomopoabl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh UM Ha3BaHUs Mo cuctemMatudeckoir HomeHkiatype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC HA3BAHHS OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHOJ, (OpMabAerHll, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KHCJIOTa, OJIEMHOBAsi KHCIIOTa, CTEApUHOBAsl KHUCIIOTa, TIIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeiecTB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPU30BaTh COCTaB, CTPOEHHE, (PHU3UUYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENCH Pa3IMUHbIX KIAaCCOB OPraHUYeCKUX BEIIECTB
(MeraH, 3TaH, ASTWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMai, [eIUII0I03a, aMHUHOYKCYCHAasi KHCIIOTa), WIUIIOCTPHPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI HMX MEPepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS M0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB WM MPOAYKTOB PEAKIHH);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHMS, WCIONb3YeMbIX B XWMHUU TIPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJISl IPUHSTHS PEIICHNH B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsIX, CBI3aHHBIX
C BEIL[ECTBAMU M UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYH0H U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU TI0 BBIITOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH JKCIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4eCTBEHHBIC pEAKIMM OPraHWYECKUX BEHIECTB, JCHATypalus OCIKOB MpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301TacCHOCTH
npu oOpallleHNH C BEIEeCTBAMU U JTAOOpaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIEepUMEHTa B (opMe 3alUCH YpPaBHEHUH COOTBETCTBYIOIIMX pPEAKIUNA H
(GbopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popmaruu, HTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COONIOAAaTh MpaBWiIa SKOJIOTMYECKH IIeJIECO00Pa3HOTO
MOBE/IEHNUA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPTaHU3MBI
OTIpeNIeNIEHHBIX OPTaHMYECKUX BELIeCTB, MOHMMAs cMmbicia mnokazatens IIJIK, moscHsATh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA  CJETbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XHUMHsD)
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEICTABICHUN: O XHMHYECKOM COCTaBIISIIOIIEH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT NPAaKTHUYECKUX 3a7ad M SKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOIb, MOJSPHBI O00BEM, BAJICHTHOCTb, AJIEKTPOOTPULIATEIHLHOCTb, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJCHTHAs, HWOHHAs, MeETa/NInyecKas, BOJOPOIHAA),
KpUCTAJUTMYECKasi  peméTka, THUIIBI ~XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJICKTPOJUTHYECKAS JUCCOLUUALMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOW  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHS W TPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3BIK XUMHU, MHPOBO33PEHUECKHE 3HAHMUS,
JeXalue B OCHOBE IMOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKHX SIBIICHUU,
dakTonornueckue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOIb30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOM IESITEIHHOCTH YEIIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEepPHBIC NMPU3HAKY TOHSATHH, YCTaHABINBATH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY JJISI COCTABJICHHS
dbopMya BEMIECTB W ypPaBHEHUH XHMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYH) HOMEHKJIATypy
(IUPAC) u TpuBManbHblE Ha3BaHHSA OTICIBHBIX HEOPraHWUYECKHX BEHIECTB (yrapHbId Tras,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTh, Heral€Has W3BECTb, NMUTHEBAs COJA, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHHU OTPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIUHEHUSX, TUIl KPUCTAIUIMYECKONW PEHIETKU KOHKPETHOIO
BeIeCTBAa (aTOMHAs, MOJEKYJSpHAs, MOHHAs, META/UIMYecKas), XapakTep cpeisl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHCHU;

c(hOpMUPOBAHHOCTh YMEHUHN yCTAHABIMBATH MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIACCy/TPYIIe COSTUHEHUN (TPOCThIC BEIIECTBA — METAJUIBI U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM(OTEpHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
POTHOCTUYECKYIO (DYHKIINY;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuuecKux 3nemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHMYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JMYHBIX KJIacCOB, IOATBEPKIATh CYILIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrollux BeIIECTB, TEMJIOBOMY 3(QeKxTy peakuuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKLUN PA3IUUYHBIX THUIIOB, MTOJIHBIE
U COKpalIEHHBbIC YPAaBHEHHS PEaKlMid MOHHOTO OOMEHA, YUMUTHIBAsl YCIOBHUS, MPU KOTOPBIX ITH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIUuu OT
pa3NIUYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aerictus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MPEACTABICHU 00 OOIMIMX HAYYHBIX MPUHIIUIAX W IKOJOTUYECKHUX MpoOIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peaxiusax, Macchbl BEIIeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIlECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hopMUPOBAHHOCTh YMEHHUH COOJIIOAATH MpaBUjia MOJIH30BAHUS XUMHUYECKON TMOCYAOH U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPpaBHUJia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOAOPOAAa B NPUCYTCTBUM KaTallM3aTopa, ONPEIENIEHHUE CpeJibl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau o TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30macHOCTH TIPH OOpAaICHUH C BEIIECTBAMH U J1ab0paTOPHBIM 000pYyI0BaHUEM, MPEICTABIATh
pe3yNnbTaThl XUMUYECKOTO JKCIEPUMEHTa B (OpMe 3aluCH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOJIO/IaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarolle NPUPOJHOM CpPEelbl, OCO3HABATH OIMACHOCTh BO3JCHCTBHUS HA KUBBIC OPraHU3MBI
onpeAenEHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHMUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MTO3HAHMS BEIIECTB M XUMUYECCKUX SIBJIICHUI;

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh pPelbeHO-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumMudeckux GopmyiL.



TEMATHYECKOE ITJNTAHUPOBAHHUE 10 KJIACC

KouanyectBo yacos DJIeKTPOHHBIE
HaunMeHoBaHue pa3jaeioB U TeM
Ne o/ Kontpoabubie  IlpakTuuyeckue (uudpossbie)
NpOorpaMMsbl Bcero
paboThI padoThI oOpa3oBaTe/ibHbIE
pecypchl
Paznen 1. TeopeTnyeckue 0CHOBbI OPraHNYeCcKOH XMMHHA
IIpenmeTt oprannyeckoil xumuu. Teopus
1.1 CTPOEHUSI OPTaHUUYECKUX COETMHEHUH A. 3
M. Bytneposa
HWroro mo paznemy 3
Paznea 2. YriaeBoaopoasl
2.1 IIpenenbHbIe yTIeBOIOPOIBI — aTKaHbI 2
29 HemnpenenbHbIe yTraeBogOPOIBI: alIKSHEL, 6 1
' aJIKaIUEHbI, AJIKHHBI
2.3 ApomaTudecKkue yriieBo0pO bl 2
24 [TpupoaHbIe UCTOYHHUKH YTIIEBOJOPOIOB U 3 1
' ux nepepaboTka
Hroro mo paznemy 13
Paznen 3. Kucioponcoaep:kauue opranndecKkue coeTuHEeHUsI
3.1 Criuptel. DeHon 3
39 Aunpaernzapl. KapOoHOBBIE KUCTIOTHIL. 7 1
' CroxHble 3QUpHI
3.3 VrieBoasl 3 1
HWroro mo paznemy 13
Pasnen 4. A3oTcoaep:kainyne opraHudecKue coeTuHeHus
4.1 ‘ AMUHBL. AMUHOKHCIIOTHL. benku 3
Hroro no pasaeny 3
Paszpnen S. BeicokoMoJieKy IsIpHbIE COCAMHEHUS
51 ‘ IInactmaccel. Kayuyku. Bonokna 2
HWroro mo pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2




11 KJIACC

KoJumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM
Ne n/nn Konrpoabubie Ipakruyeckue (uupposbie)
NMPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsbl
Pa3nen 1. TeopeTnueckue OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 3
anemenToB JI. 1. Menaeneena
19 Crpoenue Bemectsa. MHOroobpasue 4
' BELECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Htoro no paznemny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertasibl 6 1
2.2 Hemeramibt 9 1 1
23 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5
' BEIIECTB
Hroro no pazneny 17
Pasznen 3. Xumus v :Ku3Hb
3.1 ‘ XuMus U )KU3Hb 4
Htoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







INOYPOYHOE IINIAHUPOBAHMUE 10 KJIACC

KoandecTBo yacoB DJIeKTPOHHbIE
Ne JlaTa
Tema ypoka Konrpoabnsie IIpakruyeckue undposbie
n/n Bceero H3yYeHUs
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcbl
IIpenMeT opranudeckoi XUMUH, €€
1 p p ; 1 05.09
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHUs OPraHUuYECKUX
2 coenuHeHuit A. M. bytiepoBa, €€ OCHOBHBIE 1 12.09
MOJI0KEHUSI
[IpencraBnenue o KiaccCUPpUKALNH
3 opraHuyeckux Beuects. Homenkinartypa 1 19.09
(cucTemaTH4ecKasi) ¥ TPUBHAIbHBIC Ha3BaHUS '
OpPraHMYEeCKUX BEIIECTB
AJKaHBI: COCTaB U CTPOEHUE
4 g Tp > 1 26.09
TOMOJIOTUYECKHM pAJT
MertaH u 3TaH — OpoCTEeUIINe
5 1 03.10
MIPEICTABUTENH AJTKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 10.10
DTWIICH U TIPONMIIEH — MPOCTEHIINe
7 1 17.10
MIPEICTABUTENH AJTKEHOB
IIpaktuyeckasa padora Ne 1. «Ilonyuenue
8 P P o 1 1 24.10
ATUJIEHA U U3YYEHUE €r0 CBOMCTBY
Ankanuensl. byraauen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1 07.11
CHHTETUYECKOTO KayuyyKa U PE3UHBI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS,
10 1 14.11

TOMOJIOTUYECKHH psijl. AlleTUIIeH —




MPOCTEUILNN MPEICTABUTEIb AJIKUHOB

Brraucnenus no YpaBHCHHIO XHMHYCSCKOM

11 21.11
peaxkuuu

12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTD. 28.11

13 I'eneTnueckas CBS3b YIII€BOAOPOIOB, 05.12
MIPUHAJICKANINX K Pa3IMYHBIM KJIacCcaM '
[TpupoHBIC HCTOYHHUKH YTJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOMYTHHIE HEPTIHBIE Ta3bl, 12.12
HEe(Th U MPOIYKTHI € TiepepaboTKu
[TpupoHbIEC HCTOYHHUKH YTIIEBOAOPOIOB:

15 MPUPOJIHBIN ra3 U MOMYTHHIE HEPTIHBIE Ta3bl, 19.12
He(Th U MPOAYKTHI € nepepaboTKu
KonTpoabHasg padora 1mo pasjen

16 p p pasieity 26.12
«YTIIEeBOIOPOABD)
[IpenensHBIE OMHOATOMHBIE CIIUPTHI:

17 pelt A P 09.01
METaHOJI B 3TaHOJ. BoopoaHas cBs3b
MHOroaTOMHBIE CIIUPTHI: ITUICHTIUKONb U

18 16.01
TIIALIEPUH

19 ®DeHoJI: CTPOCHUE MOJIEKYJTBI, (PU3NYECKUE U 23.01
XUMHUYECKHE CBOMCTBA, MPUMCHCHHE )
Anpnerunsl: (opMabaeria U alleTaIbIeTHI.

20 $op AT 30.01
Auneron

21 OOHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE 06.02
KHUCITIOTHI: MypaBbUHAs M YKCYCHAS '

29 [IpakTuueckas padota Ne 2. «CBoiicTBa 13.00
pacTBOpa YKCYCHOM KMCIIOThD» '
CreapuHOBas U OJIEUHOBASI KMCIIOTHI, KaK

23 20.02

MNpEaACTAaBUTEIN BBICIIINX Kap6OHOBI)IX KHCIIOT




24 Mpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ACHCTBHE

27.02

CrnoxHuble 3(hUpbI KaK TPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. ' HAPOIN3 CIOKHBIX
3upoB

JXKupsl: TuAPONN3, TPUMEHEHNE,

26
Ouosiornyeckas posb KHPOB

VYTIIeBOIbI: COCTaB, KiTacCUpUKAITHSI.
27 Bakneiiime npeacTaBuTeIN: TIII0K03a,
bpykTo3a, caxaposa

05.03

12.03

19.03

28 Kpaxmai u nemirono3a kak npupoHbie

IIOJINMEPBI

02.04

KonTposbHas paboTa 1o paszeiy
29 «Kucnopoacoaepxaiine opraHHIecKue
COCIMHEHUS

30 AMUHEBI: METHJIAMUH ¥ aHWUJINH

09.04

16.04

AMHHOKHUCIOTHI Kak aM(pOTepHbIE
31 OpPTaHWYECKHUE COCTUHEHUS, X
Ouonorudeckoe 3Hadenue. [lentuap

23.04

32 benku xkak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEUHEHUS

33 OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COEIUHECHUI

30.04

07.05

OcHOBHBIE METOIbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUM.

HJ'IaCTMaCCBI, Kay41yKH, BOJIOKHA

14.05

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[HaH CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenn okucieHnus. Bemiectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHMYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. OOpaTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTta mo pazaery
«Teoperndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejie3a U BX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMuyeckue cBoKCTBa a3oTa, (hocodpa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATH3AIINS 3HAHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

08 KontpomnbHas pabora no remMam «MeTtamib» 1
u «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Poine xumMum B obecnieueHIH SKOJIOTUIECKOH,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAJIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
* Xumus / I'a6puensa O.C., Octpoymos WN.T'., CnankoB C.A., AKnmoHepHOE

obmectBo «M3naTenscTBO «IIpocBeienne»

METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
UHTEPHET

bu6morexa IIOK






