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MHNOACHUTEJBbHASA 3AIINCKA

[TporpammMa 1o XMMHHU Ha YPOBHE cpeiHero odriero oopazoBaHus pazpaboTaHa Ha ocHOBe DenepaabHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny», TpeboBaHUN K pe3ylbTraTam
OCBOCHHUS (enepalbHON 00pa3oBaTENbHON MporpaMMbl  cpenHero oomero ob6pazoanus (DPOIT COO),
MpeJICTaBICHHBIX B DelepalbHOM rocyIapCcTBEeHHOM oOpasoBarenbHoM cTannapre COO, ¢ yuérom Konnenmuu
npenoAaBaHus ydyeOHOro mpenMera «XuMus» B 0Opa3oBaTelbHBIX opranuzanusx Poccuiickoit denepanuu,
peaM3yIonMX OCHOBHBbIE 00pa3oBaTelIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJOXKEeHUH «CTpaTeruu pa3BUTHS
Bocniutanus B Poccutickoit deneparnuu Ha nmepuoa a0 2025 rona» (Pacnopspkenne [paButenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOZ0B K pa3pabOTKe MPOrpaMMbl IO XUMHUHU, K OMPEISICHUIO OOIIeH cTpareruu oO0ydeHHs,
BOCIIUTaHHUS W Pa3BUTHS OOydalOMIMXCS CpeacTBamMu ydeOHoro mpeamera «Xumus» it 10—11 kmaccoB Ha
0a30BOM ypOBHE cocTaBWIM KoHuentyanbHbie mojoxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEeH,
coJlepKaHusl, pe3yIbTaToB 00yueHUs U TPeOOBaHMIA K YPOBHIO MTOATOTOBKH BBHIITYCKHUKOB.

XuMHuecKoe oO0pazoBaHME, MOTydyaeMoe BBITYCKHHUKAaMH 00IIe00pa30BaTeIbHOW OpraHU3alliy, SBISIETCS
HEOTHEMJIEMOM YacThbl0 MX oOOpa3oBaHHOCTH. OHO CIYXXUT 3aBepLIAlOIIMM JTAaloOM pealu3aluu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPHUCYIIMX LIEJIOCTHOM CHCTEME XMMHYECKOTO
o0pa3oBaHus. DTH EHHOCTH KaCalOTCs MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUSI MUPOBO33PEHUS U OO0IIeH
KYJIbTYpbl YEJIOBEKA, a TAK)KE JKOJOTMYECKHM OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/10POBbIO M MPUPOJHOU
cpene. Peanmusyercs xumudeckoe oOpa3oBaHHE OOYYaIOUIMXCS HAa YPOBHE CPEAHErO OOIIEro o0pa3oBaHHS
CpeIcTBaMU y4eOHOro mpeameTa «XUMHUs», COIepKaHue U TIOCTPOEHHUE KOTOPOTO OMpE/IeNieHbl B IPOrpaMMe 10
XUMHUHM C y4€TOM crneuu(PuKu HAyKHM XMUMHH, €€ 3HAUYCHHs B MO3HAHHM MPUPOJBI M B MaTEPHUAIBHOM >KU3HU
oOuiecTBa, a Takke ¢ y4€ToM OOIIMX LeJIel U MPUHIIUIIOB, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpenHero obmiero oopazoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJb B COBPEMEHHON LIMBUIIU3AIIUH, B
CO3JIaHUM HOBOW 0a3bl MaTepHalbHON KyabTyphl. OHa BHOCHUT CBOH BKJaa B (hOpMHpOBAHHE PAIMOHATIHLHOTO
HAyYHOTO MBIIUIEHUS, B CO3JaHHE LIETIOCTHOTO MPEACTaBIECHUS 00 OKPYX AIOLIEM MUPE KaK O €IUHCTBE MPUPOIbI
U 4eJoBeKa, KoTopoe (popmupyeTcs B XMMHH Ha OCHOBE IOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPY’KAOILIEro
MHUpPA, OCO3HAHHS B3aUMOCBSI3U MEXIY CTPOEHHUEM BEIIECTB, MX CBOMCTBAMH M BO3MOXHBIMU OOJAacCTIMHU
MPUMEHEHHUS.

TecHO B3aUMOJAEWUCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XHMHUS CTaja HEOThEMJIEMOW YacThIO
MHUPOBON KYJIBTYpbl, HEOOXOJWMBIM YCIOBHEM YCIEIIHOTO TpyJda M >KM3HU KaXJ0ro ujeHa oOIIecTBa.
CoBpemeHHass XMMHsI Kak HayKa CO3MjarelbHasl, Kak HayKa BBICOKMX TEXHOJOTMI HamlpaBiieHa Ha pelleHue
r700aNnbHBIX MPOOJEM YCTOMUMBOrO pa3BUTHs YEIOBEUECTBA — CBHIPHEBOM, OSHEPreTHYEeCKOW, MHIIEBOH,
9KOJIOTUYECKOI 0€30MacHOCTH U OXPaHBI 3I0POBbS.

B cootBercTBMM C OOmMMMH LENSIMH W TMPUHIMIIAMH CPEAHETO OOIIETO 00pa3oBaHUs COJEpKaHUE
npeamera «Xumus» (10—-11 kmaccel, 6a30BbIi ypOBEHb H3Y4YEHMs]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIbTYpHYIO TOJATOTOBKY OOYyYalomMXcsi, HEOOXOAMMYIO MM JUIS BBIPAOOTKH MHPOBO33PEHUYECKHUX
OpPUEHTHUPOB, YCIIEUTHOTO BKIIOYCHHS B KHU3Hb COIIMYMa, IPOAOIKEHUS 00pa30BaHus B pa3IUYHBIX 00JIaCTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsitomiuMu mpeamMeTa « XuMUsS» ABIS0TCA 06a30Bble Kypehl — «Opranudeckas xumMus» U «O0mas u
HEOpPraHWYEeCKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBISIFOTCSI OCHOBBI 0a30BOM HAYKH:
CUCTEeMa 3HaHHI MO HEOPTraHMUYECKON XUMHUU (C BKIIOYCHHEM 3HAHHUM U3 OOIIeH XUMUN) U OPTaHUIECKONU XUMHUH.
dopMupoBaHUE TaHHOW CUCTEMBbl 3HAHUH MPU U3YYEHHUH IpeMeTa 00ecleunBaeT BO3MOKHOCTh PACCMOTPEHHUS
BCEro MHOT000Opa3us BEIIECTB HA OCHOBE OOIINX MOHATUN, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepxkaHusi KypcoB — «Opranumdeckas xumus» u «OOIIas U HeOpraHUYECKas XUMHSD»
chopMHpoBaHa B IpOrpamMMme 10 XMMHUHU Ha OCHOBE CHCTEMHOTO IMOJAXO0Ja K U3yYEHHIO Y4eOHOro MaTepuaia u
00yCIIOBJIEHAa HCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha ONpe/IeEHHBIX TEOPETUUECKUX YpoBHX. Tak,
B Kypce OpraHM4yecKol XHMHUHU BEUIECTBA pPAacCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPHHM CTPOCHHUS



OpPTaHMYECKUX COCTUHEHHI, a TAKXKE Ha YPOBHE CTEPEOXMUMHUSCKUX M SJEKTPOHHBIX MIPECTABICHUN O CTPOSHUHN
BemecTB. CBefieHUs1 00 M3ydaeMbIX B Kypce BEIIECTBax JAIOTCA B Pa3BUTHUU — OT YIJIEBOJAOPOJOB JIO CIIOMKHBIX
OMOJIOTMYECKH aKTHBHBIX COCIWHEHHU. B Kypce opraHmueckoil XMMHH MOJIYYarOT pa3BUTHE C(hOpMUPOBaAHHBIC
HA YpPOBHE OCHOBHOTO o00mmero oOpa3oBaHUs TEpPBOHAYAIBHBIC TIPEACTABICHUS O XUMHUYECKOW CBsI3H,
KJIACCU(PUKALMOHHBIX TPHU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX CTPOCHHS, O XUMHUYECCKOU
peaKIv.

[Tox HOBBIM yIJIOM 3peHHUs B IpeaMere «XuMus» 0a30BOr0 YpPOBHS pacCMaTpUBACTCS W3YYEHHBIH Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHUS TCOPETHUSCKUN MaTeprall B (aKTOJIOTHUECKUE CBEJICHUS O BEIIECTBAX
U XUMHYECKOW peakiuu. Tak, B yacTHOCTH, B Kypce «OOIIas W HeOpraHWYecKas XUMHUsS» OO0ydaromuMmcs
MPEJIOCTABIIACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPHOJWYECKOrO 3aKOHA C OOIIETCOPETHYECKUX |
METO/IOJIOTUYECKUX TIO3MIUH, TIIYyO)Ke IOHATh HMCTOPHUYECKOE H3MEHEHHE (YHKIMH OSTOro 3aKkoHa — OT
o0o0mIaromei 10 00BICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BaOXXHEMIIMX BELIECTBAX, UX COCTaBE, CTPOEHUHU, CBOMCTBAX U MPUMEHEHHH, a
TaK)Ke 0 XUMUYECKUX PEAKIMIX, X CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs JOMOIHsIeTCS B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAMHU COJIEP)KaHMS, UMCIOIIMMH KYJIbTYPOJIOTMYECKUH W TPHUKIAJAHONW XapakTep. DTH 3HAHM
CIOCOOCTBYIOT TIOHUMAHHUIO B3aMMOCBSI3H XUMHH C IPYTUMH HayKaMH, PaCKPBIBAIOT €€ poJib B MIO3HABATEIHLHON
U TMPAKTUYCCKOU JIEATEIHPHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKCHHS K IMPOIECCY TBOPUYECTBA B
o0JacTH TEOpPHH W TPAKTUYCCKUX TMPWIOKCHHH XWMHH, ITOMOTAIOT BBINYCKHUKY OPHUCHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TIpo0JieMaX, CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIHBATH
UHGOPMAIIMIO U IPUMEHSTh €€ sl TOMOJIHEHUSI 3HaHUHN, PEeLICHUS] MHTEJUICKTYAIbHBIX U SKCIIEPUMEHTAIBHBIX
UCCJICIOBATEeIILCKUX 337a4. B 1memom cojepkanue ydeOHoro mpeamera «XUMHsS» JaHHOTO YPOBHS U3YyUCHUS
OpUEHTHUPOBAaHO Ha (opmupoBaHWEe Yy OOYYAIOIMIUXCS MHPOBO33PEHUYCCKOH OCHOBBI I MMOHHUMAHHS
bunocopckux uaeH, TaKMX Kak: MaTepualbHOE EAMHCTBO HEOPraHWYECKOr0 M OPraHW4YecKOro MHpa,
00yCIIOBIIEHHOCTh CBOWCTB BEIIECTB UX COCTABOM M CTPOEHHUEM, IMO3HABAEMOCTb MPUPOIHBIX SBICHUN MyTEM
IKCIIEPUMEHTAa W PEIICHUS TPOTHBOPEYHA MEXITY HOBBIMH (DaKTaMH M TEOPETUYCCKHMH IPEIIOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEIICHUHU 3KOJOTUYCCKUX MPOOJIEM, a TaKkKe MpodieM cOepeKeHUS dHEPTeTUICCKIX
PECYPCOB, CBHIPBS, CO3/IaHUSI HOBBIX TEXHOJOTUI 1 MaTEPHUAJIOB.

B nane pemieHus 3amad BOCOUTAHUS, PA3BUTHUS M COIUANIM3AIMY O0YYaIOIIUXCsl IPUHATHIE TPOTPAMMOit
M0 XMMHU TIOJXOJIBI K ONPEACIICHUIO COMCPIKAHUS U IMOCTPOCHUS NpeaMeTa MpeyCMaTpUBaOT (JOPMUPOBAHHE
VHHBEPCATbHBIX YYCOHBIX JACHCTBHIA, MMEIOMIMX 0a30BO€ 3HAYCHHE I PA3IMYHBIX BUAOB JCSITEIHLHOCTH:
pelieHus: mpobiieM, MOWCKa, aHanu3a U 00paboTku HHpOpMAaIK, HEOOXOMUMBIX NJsi MPUOOPETEHUs OIMbITa
MPAKTUYECKON M HCCIIEI0BATENbCKON JeTENIbHOCTH, 3aHUMAIOIIEH BAYKHOE MECTO B TIO3HAHUH XUMUH.

B mpaktuke npernojgaBaHusi XUMHAM KaK Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHSs, TaK W Ha ypPOBHE
cpemHero oOImero oOpa3oBaHHS, TPU ONPEACICHUH COJEPKATSIBPHON XapaKTCPUCTUKU IeNeH W3yICHHS
npeaMeTa HalpaBiICHHEM NEPBOCTENEHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpHU3HAETCs (HOPMHUPOBAHHE OCHOB
XUMHYECKON HayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON eATeIbHOCTH YelIoBeKa U Kak
OJIHOTO W3 KOMITOHEHTOB MHUPOBOU KyIbTypbl. C METOIMYECKOW TOYKU 3PEHHUS TAKOW IMOAXOJ K OMPEACIICHUIO
eJIel U3YYCeHHUS TIPeIMeTa SBJISCTCS BIIOJTHE ONPABIAHHBIM.

CornacHo JaHHOU TOYKE 3peHUs TTIaBHBIMHU LIETISIMU H3y4eHUs TpeaMeTa « XuMusi» Ha 6azoBoM ypoBHe (10
—11 x7.) sBRSITOTCSA:

e (QopmupoBaHHE CHCTEMBl XMMHUYECKUX 3HAHMM KaK Ba)KHEHINEH COCTaBJISIONICH e€CTECTBEHHO-HAYyYHOU
KapTUHBI MUpPA, B OCHOBE KOTOPOW JIeKaT KIIIOYEeBBbIC MOHATHS, (pyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU
XUMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W TIOHHMMaHWE CYIIHOCTH JIOCTYITHBIX O000OIIeHUI
MHPOBO33PEHYCCKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHWE W pa3BHTHE MPEJICTABICHUH O HAYYHBIX METOAAaX ITO3HAHUS BEIIESCTB W XUMHUYCCKHUX
peaxiuii, HeOOXOIMMBIX JJISl TIPUOOPETCHHS] YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB M XUMHUYECKHX
SBIIEHUH, IMEIOIIUX MECTO B MPUPO/IE, B MPAKTUIECKON U TTOBCETHEBHOM KU3HU;

® pa3BHUTHE YMEHHI U CIIOCOOOB JIEATEIHHOCTH, CBA3aHHBIX C HAOMIOIEHUEM U OOBSICHEHHEM XUMHYECKOTO
OKCIIEPUMEHTA, COOIIOICHUEM TIPABHII O€30MaCHOTO OOpAIeHHsI C BEIIECTBAMH.



Hapsany ¢ atum, copepkatenpHas XapakTepUCTHKA LIEJIeH M 3a/ad U3Y4eHHUs MpeaMeTa B Mporpamme 1o
XMMHH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHU C HOBBIMH NPHOPUTETAMU B CHCTEME CPEIHEro OO0IIero
obpazoBanus. CeromHs B NPEMOAABAaHUM XUMHH B OOJNBIICH CTENEHM OTHAETCS MPEIOYTCHHE NMPAKTHYECKOU
KOMITOHEHTE CO/Iep)KaHUsl OOy4YeHMs, OpPUEHTHPOBAHHOW HA MOATOTOBKY BBITYCKHHMKA 00IE00pa3oBaTeNbHON
OpraHu3aliy, BIAJACIONIETO HE HAOOPOM 3HAHMIA, a ()YHKIMOHAJIBHOHW I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMHU U
YMEHHMSIMU aKTHBHOTO TIOJy4CHUS! 3HAHWH M NPUMEHEHHS MX B PEAIbHON KM3HU IUIS PEHICHUS MPAaKTHUECKHX
3a1ad.

B cBsi3u ¢ 3TUM npu H3y4eHUH IpeaMeTa « XUMHUS» TOMUHUPYIOIIEee 3HaUeHUE TPHOOPETAIOT TaKUE LIETH U
3a7aun, KakK:

ajanramys OOydaromuxcs K  YCIOBHSIM JIMHAMHUYHO  pa3BUBAIOLIETOCS MHpa, (HOpMHpOBaHHE
MHTEIJICKTYaIbHO PAa3BHTOW JIMYHOCTH, TOTOBOH K CaMOOOPa30BaHHUIO, COTPYAHUYECTBY, CaMOCTOSITEIbHOMY
IMPUHATUIO TPAMOTHBIX pemeHHﬁ B KOHKPCTHBIX JKHM3HCHHBIX CUTYyaAllUAX, CBA3AHHBIX C BCIICCTBAMH U HUX
MMPUMCHCHHUCM,

dopMupoBaHne y OOydYarOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIHMH), HMMEIOIINX
YHUBEpCAJIbHOE 3HAYEHUE Ul Pa3IMYHBIX BHUJIOB JEATEIBHOCTH: PELICHUS MpoOJjeM, IOHMCKA, aHalIu3a |
00paboTkn mHpOpMAHK, HEOOXOAUMBIX JJIsi IPHOOPETEHUS ONBITA JIEATEIBHOCTH, KOTOpas 3aHUMAaET BAKHOE
MECTO B IIO3HAHMWHU XHMMHH, a TAKXKE IJII OLICHKHU C HO3I/IIIHﬁ JKOJIOTMYECKOM 0€e30I1acHOCTH XapakTepa BIIMAHUA
BEIIECTB M XMMHYECKHX IPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOIAHYIO CPENY;

pa3BHUTHE MO3HABATEIHHBIX MHTEPECOB, HHTEIUIEKTYaATbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaroIuxcs:
CIIOCOOHOCTH CaMOCTOSATENIFHO MpUOOpeTaTh HOBBIE 3HAHUS MO XHMHUU B COOTBETCTBHU C YKM3HEHHBIMU
HOTp€6HOCT$IMI/I, HCII0JIb30BaTh COBPCMCHHBLIC I/IH(i)OpMaIII/IOHHI)IC TCXHOJIOIUU JIA IIOHNCKa U aHaJIu3a yqe6HOﬁ n
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMUIECKOTO COJICPIKAHUS;

dopMupoBaHne H pa3BUTHE Yy OOyYArOIIMXCS AaCCOLMATUBHOIO M  JIOTMUYECKOTO  MBIIUICHUS,
HaOJI0JaTeIEHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAWMBI, B YACTHOCTH, IIPH
IJIAaHUPOBAHUHN U TPOBCACHUN XUMHWYCCKOI'0O OKCIICPUMCHTA,

BOCIIUTAaHHE y OOyYarommxcs yOekJIEHHOCTH B T'yMAaHHCTUYCCKOW HAINPABICHHOCTH XUMHUH, ¢€ BAKHOM
pOJIM B PEUICHUH TJ00aJbHBIX MPOOJIEM pPAlMOHAIBHOTO MPHPOJONOIB30BAHMS, TTOTIOJIHEHNS SHEPreTHUSCKUX
pPECYPCOB M COXpaHEHHs IMPHUPOJHOIO PABHOBECHS, OCO3HAHMUS HEOOXOIUMOCTH OEpeX HOro OTHOLIEHHS K
IPUPOJIE UM CBOEMY 30pPOBbIO, a TaKK€ NPUOOPETEHUS OIbITa HCIOJIb30BAHMS IOJYYEHHBIX 3HAHUU s
MMPUHATHA T'PAMOTHBIX peHICHI/Iﬁ B CUTyallUsX, CBA3AHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B y4eOHOM mutaHe cpeqHero obiiero oopazoBaHMs NpeAMET «XUMHs 0a30BOr0 YPOBHS BXOJAUT B COCTaB
npeaMeTHoi o0nactu «EcTecTBEHHO-HayuHbIE PEAMETHI».

OOmiee yuciIO YacoB, OTBEAEHHBIX M M3YYEHHs] XUMHH, Ha 0a30BOM YpOBHE CpEIHEro oOIIero
oOpa3oBanus, coctaBisger 68 yacoB: B 10 kimacce — 34 yvaca (1 gac B Henemo), B 11 knacce — 34 yvaca (1 gac B
HEJIETIO).

OBECIIEYEHHME OGPA3OBATEJIbHOI'O [TPOLIECCA

bazossrii yposens / 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A. 10 xiacc AO "U3naTenscTBo
"[IpocBemenue"”
la6puensu O.C.-Xumus (6a3oBsiii ypoBens) 11 kmacc OO0 "IPODA"



COJEPKAHUE OBYYEHUA
10 KUIACC
OPITAHUYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

[TpenMeT opraHuyeCcKOil XUMUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B MOJIYYEHUH HOBBIX BELIECTB U
MarepuayioB. Teopus CTpPOECHHS OpraHuvecKkux coequHeHud A. M. byrtiepoBa, €€ OCHOBHBIE MOJIOXKEHHS.
CrtpykrypHble opMysbl OpraHndeckux BemiecTB. ['omosorus, uzomepus. XUMHUYECKasl CBSI3b B OPraHUYECKHUX
COEIMHEHUSX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBienue o Kiaccu(UKAMM OpraHUYECKHX BemlecTB. HoMeHKIaTypa OpraHHYeCKUX COCIMHEHUI
(cucremaTHyecKasl) M TPUBHAJIbHBIE HA3BaHUsI BAKHEHIINX IPEICTaBUTENEH KIacCOB OPraHUYECKUX BEILIECTB.

OKCHepUMEHTAIbHBIE METOJbl H3Y4YeHMsI BEIECTB M HUX IMPEBpAlllEHUH: O3HAKOMIIEHHE C oOpa3namu
OpraHMYECKUX BEIIECTB M MaTepHallaMd HAa MX OCHOBE, MOJEIIMPOBAHUE MOJIEKYJI OPraHMYECKUX BELIECTB,
HAOJIIOJICHUE W ONMCAHHWE JIEMOHCTPALMOHHBIX OIBITOB [0 NPEBPALICHUIO OPraHMYECKUX BELIECTB IIpU
HarpeBaHuu (TUIaBJIeHUE, OOYTIIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, OMOJOTMYECKHH psA. MeTraH W 3TaH — NpOCTEHIIUE NpPeCTaBUTENN
aNKaHoB: (M3MUYECKHE M XMMHUYECKUE CBOICTBa (peakuuH 3aMelIeHHs M TOPEHHs), HaXOXXICHHE B MPHUPOJE,
[OJIy4YEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUHN psill. DTUIIEH U NPOMWIEH — IPOCTEHIINe IpeICTaBUTeNn
QIKEHOB: (U3NYECKUE M XHUMHUYECKHE CBOMCTBa (peaklHH TUAPUPOBAHUS, TAIOT€HUPOBAHUS, THApATALHHU,
OKHCJICHUS U TIOTUMEPU3ALINHN ), TIOTyYeHHE U TPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u metminOyraaueH-1,3: ctpoeHne, BaKHEHIIINE XUMUYECKHUE CBOMCTBA (peaKius
noauMepusanuu). [Tomyyenne cMHTETHYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKUW psSA. ALETWIEH — MNpOCTeHIIni
NpeJCTaBUTENlb AJKUHOB: COCTaB, CTPOEHHE, (U3NYECKHEe M XUMHUYECKHE CBOWCTBA (peakiUH TUAPUPOBAHMS,
raJIOT€HUPOBAHUS, THIPATallUU, TOPEHHUS ), TOJTyUEHHE U TPUMEHEHHUE.

Apensl. beH3on: cocraB, cTpoeHue, pu3nueckue U XMMHUYECKUE CBOMICTBA (peakluy rajloreHUpOBAHUS U
HUTPOBAHUSA), MOJIyYeHHE U MpUMEHEHHe. Tonyon: cocmas, cmpoenue, usuueckue u XUmuueckue ceoucmea
(peakyuu 2anoceHuposanus U HUMPOBAHUs), NoyueHue u npumeHerue. TOKCHUYHOCTb apeHOB. I'eHeTHueckas
CBSI3b MEXKIY YIJI€BOJIOPOAAMHU, TPUHAICKAIIMMHU K Pa3IUNYHBIM KJIaccaM.

[TpuponHble MCTOUYHUKH YTriaeBoAOpoaoB. Ilpuponnelii ra3 u monmytHele HedTsHble razpl. Hedtp u eé
npoucxoxaeHue. CrocoObl mepepaboTKu HePTH: TEpPeroHKa, KPEKUHT (TePMHYECKHM, KaTaIUTUYECKUil),
nuponu3. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBII yrosib u
IPOIYKTHI €0 NepepadoTKH.

OKCHepUMEHTAJIbHBIE METO/bl M3Y4YEHMsI BELIECTB M HUX IPEBPALLEHUI: O3HAaKOMJIEHHE C 00pa3lamu
IUIaCTMACC, Kay4yKOB U pe3uHbl, Koyekuu «HedTe» u «Yroiby», MoJenupoBaHHe MOJIEKYJ YTIeBOJOPOJOB U
raJloreHONPON3BOIHBIX, TPOBEICHUE MPAKTUYECKONW PabOThI: MOyYeHHE ITUIICHA U U3yUEeHHE er0 CBOMCTB.

Pacuérnrle 3amaun.

Bbruncnenus no ypaBHEHHIO XMMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA
WIA TIPOAYKTa pEakiUH IO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX BELIECTB HIIU
IPOAYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs

[IpenenbHBIE OAHOATOMHBIE CIUPTHI. MeTaHOI U ATaHOI: CTpoeHue, GU3NYECKUue U XUMUYECKHE CBOICTBa
(peakiuy ¢ aKTUBHBIMU METaJlJIaMHU, TAJIOT€HOBOAOPOAAMH, FOPEHKE), IpUMEHEeHHe. Bo1opoiHbIe CBSA3U MEXay
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJIAa U ATaHOJIAa Ha OPraHU3M YeJIOBEKA.

MHoroaromMHble CIUPTHL. DTUIEHTIUKONIb U TJIMLIEPUH: CTPOCHHE, (PU3NYECKHEe U XUMHYECKHE CBOMCTBA
(B3auMoJIeliCTBUE CO LIEIOYHBIMU MeTallJIaMH, KaueCTBEHHAs! peaKiisl Ha MHOIOaTOMHbIE CIUPTHI). JleiicTBre Ha

OpTraHu3M 4YCJIOBCKaA. HpI/IMCHeHI/IG rmaepruHa U STUJICHIJIMKOJIA.



DeHO: CTPOCHHE MOJICKYIBI, PU3NYECKUE U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH ¢eHomNa. [IpumeHeHme
denomna.

Anpaeruibl U kemonsi. DopManbAeru, aleTalbAeTHa: CTPOeHHE, (PU3NUYEeCKHe U XUMUUYECKHUE CBOMCTBA
(peakuuy OKMCIIEHUSI U BOCCTAHOBIIEHUSI, KAUECTBEHHBIE PEAKIIMH ), TIOJTyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/eibHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAsh W YKCYCHasi KHUCIOTBI: CTPOCHHE,
dbusznuecknue M XMMHYECKHE CBOWCTBa (CBOMCTBaA, OOIIME s Kilacca KHUCIIOT, peakius STepu(HKaIum),
nojiyueHue U npumeHenue. CTeapuHOBasi M OJEMHOBAs KHUCIOTHI KaK MPEACTaBUTEIN BBICIIMX KapOOHOBBIX
KHUCIO0T. Mbla KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE AEHCTBHE.

CrnoxHble 3QHUPBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ 'MApOIN3 Cl0oXHBIX 3GupoB. XKupsl. I'nuaponus
#upoB. [Ipumenenue xupoB. buonoruueckas poss )KUPOB.

VYrneBoabl: cocTaB, KiaccuuKaius yriieBoAoB (MOHO-, TU- U mojucaxapujbl). ['oko3a — npocTteimuit
MOHOCaxXapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJBI, (hU3MYECKHe M XMMHUYECKHE CBOICTBa (B3aMMOJEiCTBHE C
ruapokcugoM menu(ll), okucienne ammmuadyHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHHE, OpoKeHUE
[IIOKO3bI), HAXOXKJEHUE B MPUPOIE, MPUMEHEHUe, ouonoruueckas poib. @orocunres. PpyKTo3a Kak H30MeEp
TJTFOKO3BI.

Kpaxman u nemnronosa kak npupojHble noaumepbl. CTpoeHre Kpaxmana U 1emnonao3sl. dusnueckue u
XUMHUYECKHE CBOIMCTBA KpaxMaia (T'MJIpojn3, KaYeCTBEHHAs PEAKIUS C HOAO0M).

DKcliepuMEeHTAbHBIE METOJbl M3Y4YCHHs BEIIECTB W HMX IPEBpAICHUI: NpoBeAeHUE, HaONIOJeHUE WU
OMKCAaHHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUECTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB
(okucnenue dTaHosa okcuaoM menu(ll)), MHOroaTOMHBIX CIIUPTOB (B3aMMOJICHCTBHE TIIUIIEPHUHA C THIPOKCHIOM
memu(ll)), ampiernzoB (OKHCICHHE aMMHA4HbIM pacTBopoM okcuzpa cepedpa(l) m ruapoxcumom wmemu(ll),
B3aUMOJICHCTBUE KpaxMmaja C HOJIOM), MPOBEICHUE MPAKTHYECKOW paldOThl: CBOMCTBA pPACTBOpPa YKCYCHOM
KHUCTIOTHI.

PacuérHrble 3a1aumn.

Brranciienust mo ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA
WIM OPOAYKTa pPEaKIUM IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOJHBIX BEILECTB WU
MPOIYKTOB PEAKIIUH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHN.

AMUHOKHCIOTBl Kak amM@oTepHble OopraHudeckue coefuHeHus. dusmueckne u XUMHUYECKHE CBOMCTBA
aMUHOKUCJIOT (Ha IpUMepe IMHMIMHA). bruonorndyeckoe 3HaueHNe aMUHOKUCIOT. [lenTubl.

benkn kak mnpupoaHBIE BBICOKOMOJIEKYJIApHbIE coeAuHeHus. [lepBuuHas, BTOpUYHAs M TPETHUYHAS
CTPYKTYpa 6€JIKOB. XUMHUECKUE CBOICTBA OEIIKOB: THAPOIIN3, IeHATypalysl, KAYeCTBEHHbIE PeaKIIui Ha OEJIKH.

OKCHepUMEHTAJIbHBIE METOAbl H3Y4YEHMs BEIIECTB M HX NpPEBpalleHU: HAONIOJACHHE U ONHCaHHE
JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus O€JIKOB IPU HarpeBaHUM, IBETHBIE PEaKLUU OEIKOB.

BbicokoMosIeKy IsIpHBIC COCTUHEHHSA

OcCHOBHBIE TOHATHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEAVMHEHUI: MOHOMEP, TIOJIMMED, CTPYKTYPHOE 3BEHO,
CTENEHb IMOJIMMEPHU3allu, CPEIHssI MOJIEKYJsipHas Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI — NOoJMMEpPU3aLIHs U MOJIMKOHCHCALINSL.

OKclepUMEeHTabHbIE METOJbl M3y4YeHHs BEILECTB W MX IPEBpAIlEHUIl: O3HAKOMJIEHHE C O00pa3laMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MexXnpeIMETHBIX CBSA3€H MPHU W3y4EHWH OpraHnyeckod xumuu B 10 Kitacce ocyuecTBisercs
yepe3 HMCIOJIb30BaHHE KaK OOILIMX €CTeCTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATHUH, SABISIOMIMXCS CUCTEMHBIMU
JUISL OTAETIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: SBJICHHE, HAay4HbIM (akT, TMIIOTe3a, 3aKOH, TEOpHsl, aHaIu3,
CUHTE3, KIaccu(uKaIus, nepuoJu4HOCTh, HaOII0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEJINPOBAHHE.

®usnka: MaTepus, dHEPIUs, Macca, aTOM, 3JEKTPOH, MOJIEKYJA, dSHEPreTUYEeCKUil ypOBEHb, BEILECTBO,
TeN0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKUE BETMUMHBI U €MHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMeH BelIeCTB B opraHusMme, (OTOCUHTE3, OHOJIOTHYECKH
aKTHBHBIC BelIecTBa (OCIKU, YTrIAEBOABI, KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOpHbIE TOPO/IBI, MTOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.



TexHomorus: IMATICBBIC TPOAYKTBI, OCHOBBI PAllTMOHAJIBHOT'O MMAUTAHW, MOIOIIHUE CPCACTBA, JICKAPCTBCHHLIC
N KOCMETHUYCCKUC MpeTIapaTbl, MaTCpUalibl U3 HCKYCCTBECHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0OCHOBbI XMMHH

XuMu4ecKkui 35eMeHT. AToM. SIIpo aToMa, U30TONBl. DIEKTPOHHAsT 000J0YKa. DHEPreTHYeCKUe YPOBHH,
HOypOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- aeMeHThl. OCOOCHHOCTH paclpeielieHUs 3JICKTPOHOB [0 OPOUTAIIM
B aTOMax 3JIEMEHTOB I1E€PBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTypalis aTOMOB.

[Tepuoauueckuii 3akoH u Ilepuoguueckast cucrema xumuueckux 3nemeHToB JI. M. MenneneeBa. CBs3b
[IepUoaUYecKoro 3akoHa U Ilepuonmueckol cucremsbl XUMHYeCKUX dieMeHTOB JI. M. Menneneea c
COBPEMEHHOM TEOpHUEH CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIECTB IO IPYMIaM U NepuoAaM. 3HaYeHHE NEePUONYECKOI0 3aKOHa B
Pa3BUTUHU HAYKHU.

Crpoenue BemiecTBa. XHUMUYECKass CBS3b. BHJbI XUMHUYECKOW CBs3M (KOBaJE€HTHAs HEMNOJISIpHAs W
NOJISIpHAs, MOHHAS, MeTaJuTHYecKas). MexaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOW CBsI3U (OOMEHHBIN 1
JIOHOPHO-aKLEeNTopHbIi). BomoponHas cBs3p. BaneHTHOCTh. DnekTpooTpuuaresbHOCTh. CTEleHb OKUCIICHUS.
MoHbI: KaTHOHBI U AHUOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa BellecTBa. THIIbI
KPUCTAIIMYECKHUX PEIETOK. 3aBUCMMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILIETKH.

[TonsiTe o aucnepcHbIX cucreMax. McTuHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBasi J0Js BEILECTBA B
pacTBope.

Knaccugukarus Heopranudeckux coeanHenuii. HoMmeHknatypa HeopraHu4eckux BemecTB. | eneTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, IPUHAMICKALIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccudukanuus XuMHYeCKUX peakliii B HEOPraHUYECKOM U OpraHn4ecKoi XUMHH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB, 3aKOH COXPAHEHUS U NPEBPAILEHUS PHEPIUH ITPH XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iMuHbIX (akTopoB. OOpaTumble peakiuu. XUMHUYECKOE
paBHOBecHe. PaKTOPBI, BIUAIONIME HA COCTOSTHUE XUMUYECKOT0 paBHoBecus. [Ipunnun JlelllaTense.

OnexTponuTnueckass auccouuanus. CuiibHble W cnabble 1eKTpoiuThl. Cpeaa BOAHBIX PacTBOPOB
BEIIECTB: KUCIIasl, HEUTpasbHas, LICI0OYHas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIUH.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHHs BEUIECTB M MX MpEeBpallleHui: JeMOHCTpauusl Taluil
«Ilepuoanyeckas cucremMa XUMUUECKUX dieMeHTOB [[. . MenaeneeBay, u3ydyeHue MOACIEed KPUCTAIIIMYECKUX
peweéToK, HaOMI0JeHUEe U ONMCAaHUE JEMOHCTPAMOHHBIX M JIAOOPAaTOPHBIX OMBITOB (pa3joXKeHHEe MEePOKCHAA
BOJZIOPO/IA B MPUCYTCTBUHU KaTaJInu3aTopa, ONPEAECICHUE CPEIBl PACTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAIBHOTO
MHAMKATOpa, peakllid MOHHOTO 0OMEHa), MpOBEIECHNE MPaKTHUeCKON padoThl «BiusHue pa3nuuHbIX (PaKTOPOB
Ha CKOPOCTb XUMUYECKOU PEAKLIUN.

PacuérHble 3anaum.

PacuéTel mo ypaBHEHMSIM XUMHYECKHX PEAKIMM, B TOM YHUCIIE TEPMOXUMHUYECKHE PACUETHI, PACUETHI C
WCITOJIb30BAHNEM ITOHSATHUS «MAcCOBas JOJIS BEIIECTBA.

Heoprannyeckasi Xumus

Hemeramnel. Ilonoxxenne HemeramnoB B Ilepuoandeckoil cucreme XUMHYECKUX dieMeHTtoB J[. M.
MenzeneeBa 1 0COOEHHOCTH CTpOeHUsi aTOMOB. DPU3NUYECKUE CBOICTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB
(Ha mpuMepe KuciIopoa, cepsl, pocdopa u yriaepoaa).

XUMHUECKHE CBOICTBa BaXHEUIIMX HEMETAJUIOB (TaJloreHOB, cephl, a3otTa, (ocdopa, yriepoga u
KPEMHHUS) U UX COETUHEHUH (OKCHI0B, KUCIOPOACOAEPIKAIIUX KUCIOT, BOJOPOJHBIX COCTUHEHUH ).

[IpruMeHeHrne BaKHEUIINX HEMETAUIOB U UX COCTMHEHUN.



Meramnsl. [lonoxxenne metaiuioB B Ilepuonnueckon cucreme xumudeckux siuemeHToB [l . Menneneesa.
OCc0OEHHOCTH CTPOCHHUSI AIEKTPOHHBIX 00O0JIOUYEK aTOMOB MeTayutioB. O0mme pu3nyeckue CBONCTBA METAIIOB.
CnuiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI Pl HANIPSIKEHUH METAIIIOB.

XUMHYECKUE CBOMCTBA BaXXKHEMIIMX METAUIOB (HATpUM, Kalud, KaJlblUM, MAarHud, aJlOMUHUHN, IUHK,
XPOM, KeJe30, MEJlb) U UX COCTUHEHHUN.

OO61me crocoObl oTyyeHust MeTaJlioB. [IpuMeHeHne MeTallIoB B ObITY M TEXHUKE.

OKCIEpUMEHTAJIBHBIE METOJbI M3yUEHUS BEIECTB U UX IIPEBPALICHUN: N3y4YeHUE KOUIEKIMH «MeTalsl 1
CIUIaBbI», OOpPa3lOB HEMETAJUIOB, pEIICHHWE OKCIIEPUMEHTANbHBIX 337ay, HaONIOJeHWE U  ONHCAHHE
JIEMOHCTPAIIMOHHBIX U JTa0OPAaTOPHBIX OIBITOB (B3aMMOJEHCTBHE THAPOKCHIA AIFOMUHHS C pAaCTBOPAMHU KUCIIOT
U 1IEeJI0YEeH, KaUeCTBEHHBIE PEAKLIMU Ha KATHOHBI METAJIIOB).

PacuérHble 3anaun.

Pacuérel Macchl BemiecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJHMUYECTBY BEILECTBA, MAacce WM 00BEMY
OJIHOTO M3 YYacTBYIOIIMX B pEaKLMU BELIECTB, pacd€Tbl Macchl (00bEMa, KOJMYECTBA BEILECTBA) MPOAYKTOB
peaxkuuu, eciIu OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHus H )KU3Hb

Ponp xumum B 0OECTIEYEHHUH HKOJIOTHYECKOW, SHEPreTHYeCKOW W IMUIIEBOM 0€30MacHOCTH, Pa3BUTHU
MeauLIMHbL. [[oHATHE 0 HAyYHBIX METOAAX NIO3HAHMS BEILIECTB U XUMUYECKUX PEaKUil.

[IpencraBienns 00 OOIMMX HAYYHBIX MPUHIUIIAX IPOMBIIUICHHOTO MOTYYCHUS BYKHEHIIINX BEIIECTB.

YenoBek B MHMpE BEILECTB M MAaTEPHANIOB: BaXHEWIINE CTPOUTENIBHBIE MAaTEpUAJIbl, KOHCTPYKLHOHHBIE
MaTepuaibl, KpPAacKW, CTEKJIO, KEepaMHMKa, MaTepualbl [Ulsl JJIEKTPOHUKH, HAHOMATEpUalbl, OPraHUYECKUE U
MUHEpaIbHBIE YA0OPEHUSI.

XuMHS M 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA HCIIOJIb30BAHMS JIEKAPCTBEHHBIX IPENApaToOB, IIpaBUia
0€30I1aCHOT0 MCII0JIb30BaHMS IPENapaToB ObITOBOM XUMUH B TOBCEJHEBHOM JKU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3anuss MEXNpeaIMETHBIX CBSI3€H NMpU M3y4YeHHWH OOIIeH W HeopraHmveckoil xummm B 11 Kiacce
OCYILIECTBIISIETCSl 4€pe3 MCIONb30BAaHUE KaK OOIIMX ECTECTBEHHO-HAY4YHBIX IOHATUH, TaKk W IOHATHUH,
ABJIAIOIUXCSI CACTEMHBIMH JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'0 IUKIIA.

OOue ecTecTBEHHO-HAyYHble MOHATHS: Hay4yHBIH (akT, TMIIOTE3a, 3aKOH, TEOpUs, aHAIMU3, CHHTE3,
KJIacCU(pUKaLUs, IePUOAUYHOCTD, HAOIIOCHUE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, U3MEPEHUE, SIBIICHUE.

®dusnka: MaTepusi, YHEPIUsl, Macca, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOH, U30TOI, PaJHMOAKTUBHOCTD,
MOJIeKyJ1a, SHEPreTHUeCKUil ypOBEHb, BEILECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHME BEIECTBa, (pU3NYECKHe
BEJIMYMHBI U €UHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, 3Kocucrema, Omocdepa, Makpo- U MHUKPOIJIEMEHThI, BUTAMHUHBI, OOMEH
BEILIECTB B OPTaHU3ME.

['eorpadus: MuHepaiibl, TOPHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XuMu4eckasl MPOMBIIUIEHHOCTb, METAJITYPTHs, IPOU3BOJICTBO CTPOUTENBHBIX MaTE€pPHAJIOB,
CEJIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, MHUIIEBAs MPOMBIIUIEHHOCTb, (papMaleBTHYecKas MPOMBIIUIEHHOCTD,
MPOU3BOJCTBO KOCMETUYECKUX IPENaparoB, IMPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTE€pPHAJIOB, AJIEKTPOHHAS
IIPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHUN HA BA30BOM VPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOSHHUS OOYYaAIOIIUMHUCS IPOTPAMM CPEIHETO
oOuiero oOpa3oBaHusl (JIMYHOCTHBIM, METANPEIMETHBIM U MpeAMeTHbIM). HayduHo-MeToanueckoit OCHOBOM st
pa3paboTKK IJIAHUPYEMBIX pE3YJIbTATOB OCBOCHHUS MPOrpaMM CpelHero oOmero oOpa3oBaHUS SIBIISETCS
CUCTEMHO-/IEATEIbHOCTHBII MOAXO0.

B cooTBeTcTBUM € CHCTEMHO-JEATEIbHOCTHBIM IOJXOJAOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB
OocBOEHHUsI TpenMmera «XHUMHS» Ha YpOBHE CpeaHero ooOmero oOpa3oBaHMs BbIAENIEHBl CIEIYIOIINE
COCTaBJISIOLIHE:

OCO3HaHHE OOYYAIOIMIMMHUCS POCCHHMCKON TPakIaHCKOH HIAEHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSTEJIBHOCTH U CaMOOIIPEIEIICHUIO;

HaJIMYUe MOTUBALUU K 00yUEHUIO;

L[EJICHAIIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHI JIMYHOCTHM HAa OCHOBE KIIIOUEBBIX LEHHOCTEH U
HMCTOPUYECKHUX TPAAUIINI 0a30BOM HAYKH XUMUU,

FOTOBHOCTb M CIOCOOHOCTh OOY4YaroOIIMXCSl PYKOBOJACTBOBAaThCS B CBOEM JAESITEIBHOCTH ILIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMU, IPUCYILIUMU IEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS IKOJIOTUYECKON KYIbTYPbl U CIOCOOHOCTH CTAaBUTH IIENIU U CTPOUTH >KU3HEHHBIE
IUTaHBI.

JIn4HOCTHBIE pE3yNabTaThl OCBOEHUS IMpeaMera «XUMUS» JOCTUTAOTCS B EIUHCTBE Y4eOHOM U
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUU C T'yMAaHUCTUYECKMMH, COLMOKYJIbTYPHBIMHU, JYXOBHO-
HPABCTBEHHBIMU ILIEHHOCTSIMH W HJ€ajaMH POCCUHUCKOrO TPakJaHCKOTO OOIeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMu M I[paBWJIAMU MOBEJAEHHUS, CIOCOOCTBYIOIIMMM IIpOLIECCAaM CAaMOIO3HAHMs, CaMOpPa3BUTHS U
HPABCTBEHHOI'O CTAHOBJIEHUS JINYHOCTU O0YYaIOLIUXCSL.

JImdHOCTHBIE pe3ynbTaThl OCBOCHHS TMpeaMeTa «XHUMHUS» OTpaxaroT CcHOPMHUPOBAHHOCTH OIBITA
MO3HABATENILHOM M MPaKTUYECKOW JESITeNbHOCTH OOyYaloluXcsl M0 pealu3aliil MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HAaHUS OOYYAIONIMMHKCS CBOMX KOHCTUTYIMOHHBIX TPaB M OOS3aHHOCTEH, YBaXE€HUS K 3aKOHY H
MPaBOMNOPAIKY;

IPEJICTaBICHUS O COLUAIbHBIX HOPMAaX M MpaBUIaxX MEKINYHOCTHBIX OTHOLIEHHUH B KOJUUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH IEATENbHOCTH INPH CO3JAaHUHM YUEOHBIX IMPOEKTOB, PEIIEHUU
yueOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJIHEHUH XUMUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX MPH aHAIIK3e
Pa3IUYHBIX BUJIOB Y4€OHO 1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCTINTAHMSA !

LIEHHOCTHOTO OTHOLLIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OT€YECTBEHHON XUMHUU;

YBaXKEHHSI K TIPOIIECCY TBOpUYECTBA B 00JACTU TEOPUU U MPAKTHUECKOTO MPUMEHEHUS XUMHH, OCO3HAHHUS
TOT0, YTO JOCTH)KEHMSI HAyKH €CThb Pe3yJbTaT JUIMTEIbHBIX HAONIOJAECHUN, KPOMOTIUBBIX IKCHEPUMEHTATbHBIX
MOMCKOB, ITOCTOSIHHOTO TPYy/a YYEHBIX U MPAKTUKOB;

WHTEpeca U MO3HaBaTEeIbHBIX MOTHBOB B TIOJyYE€HUH U TIOCIIEAYIOIIEM aHanu3e HH(OpMAIIUU O TIepeAOBhIX
JOCTHKEHUSAX COBPEMEHHOM OTEUECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO ITOBEACHMUS,;

CIIOCOOHOCTH OIICHHBATh CUTYAIlUH, CBS3aHHBIE C XUMUYECKUMH SIBICHUSMHU, U MPUHUMATh OCO3HAHHBIC
pELIeHUSs, OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHWBATh CBOE MOBEJEHHWE M IMOCTYNKH CBOMX TOBapHILNEW C MO3WLUN HPAaBCTBEHHBIX U
IIPABOBBIX HOPM U OCO3HAHUE MOCEICTBUN ITHX MOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:



MOHWMAHUS IIEHHOCTEH 3J0pOBOTO W 0Oe30macHOro oOpa3a >KH3HU, HEOOXOJAMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

cOOJTI0IeHHSI TIPABIIT 0€3011aCHOT0 0OpaIeHHs C BEIIECTBAMH B OBITY, ITOBCETHEBHOM KU3HU U B TPYIOBOM
JeSATEIbHOCTH;

MOHWMAHUS [IEHHOCTH MPABWJI MHIUBUAYATHHOTO U KOJUIEKTUBHOTO OE30MMaCHOTO TIOBE/ICHUS B CUTYAIUSX,
YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJEICTBUH U HENPHUSATHS BPEAHBIX NpPUBBIYEK (YMOTpeOJIeHUs alKOrois, HapKOTHUKOB,
KYpEHHUs);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JIEATEIBHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOH U IPYTHX BUJAX JESITEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE y4YacTHE B PEUICHUU MPAKTUYECKUX 3a/lay COLMAIbHOM HampaBiIeHHOCTH (B
paMKax CBOETo Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3y4eHUIO Mpodeccuil pa3inyHoro pojia, B TOM YHCJIe Ha OCHOBE MPUMEHEHHUS
MpEeIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3ysibTataM TPYI0BOH ACSATEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHIYyaJILHON TpaeKTOpHH 0Opa3oBaHUs, Oymaymiei nmpodeccun u
peanu3anuu COOCTBEHHBIX >KM3HEHHBIX IIJIAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XHWMUH,
MHTEPECOB U MOTpeOHOCTEeH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKU IIEIECO00Pa3HOr0 OTHOIICHHS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHHUS >KU3HU Ha
3emie;

MOHUMAaHHUA TJI00aTBPHOTO XapakTepa SKOJOTHYECKHX MpoOsieM, BIMSHUS YKOHOMUYECKUX IPOLIECCOB Ha
COCTOSTHUE MPUPOTHON U COLUATBHOMN CPEeIbl;

OCO3HAHUs HEOOXOIUMOCTH MCIOJIb30BAaHUS JTOCTUKEHUN XUMUHU ISl PEIICHHS] BOIIPOCOB PallMOHAIBHOTO
MPUPOOTIOTB30BAHMS;

AKTUBHOTO HEMpUATUS JIEUCTBUN, NPUHOCSIIUX Bpel OKpYXalolled MNpUpOAHON cpene, yMEHHUS
MPOTHO3UPOBATh  HEOJArOMPUATHBIE  SKOJOTHYECKHE TMOCIEACTBUS  NPEANPUHUMAEMbIX  JCHCTBHI U
MpeaoTBpaniaTh ux;

HaJUYMsl PA3BUTOTO DKOJIOTMUYECKOTO MBIIUICHUS, 3KOJIOTMUYECKOW KYJIbTYPHI, OMbITA ACATEIHHOCTH
SKOJIOTUYECKOW HAIMpPAaBIEHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS UMHU B IO3HABATEIbHON, KOMMYHUKATUBHOU M
COLIMATILHOM MPAaKTHKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO MPOTHUBOCTOSATH UACOJIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH WU
00IIeCTBEHHON TIPAKTHUKH;

MOHMMAaHUS CleUU(UKH XUMUU KaK HayKd, OCO3HaHHMS €€ poilu B (HOPMHUPOBAHHH PAIUOHATIHLHOTO
HAyYHOT'O MBIIIUICHUSI, CO3/IaHHUH 1IEJIOCTHOTO MPEICTABIICHUS 00 OKPYXKAIOIEM MUPE KaK O €UHCTBE MPUPOJIBI 1
YEeJIOBEeKa, B TIO3HAHWHM MPUPOJHBIX 3aKOHOMEPHOCTEM M pEHIeHUH TPOoOJIeM COXpaHEHHUs MPUPOTHOTO
paBHOBECHS,

yOexAEHHOCTH B 0Cc000M 3HAUMMOCTH XMUMHH JUIsl COBPEMEHHOU IHMBIIM3AIMHN: B €€ TYMaHUCTHYECKON
HaIPaBJIECHHOCTH W BAXKHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTEPHAIBHOW KYyJIbTYpPBHI, PEIICHUH TJIOOATBHBIX
mpoOJIeM YCTOMYMBOTO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, DSHEPTETHUECKOW, MHIINEBOM M HKOJOTHYECKON
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECTICYCHUH YCIOBHM YCIEUTHOTO TPY/Aa U SKOJIOTHYECKH KOMGOPTHOM
JKU3HU KaXKIO0TO 4JieHa O0IIecTBa;

€CTECTBCHHO-HAYYHONW TPAaMOTHOCTH: ITOHUMAHHUSA CYIIHOCTH METOJOB TIO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKaX, CMIOCOOHOCTH HCIIOIB30BaTh MOJydaeMble 3HAHUS JIJIS aHAM3a U OOBSICHEHUsI SIBIICHUN
OKPYKAIOIIET0 MUpa M TMPOUCXOIANINX B HEM HM3MEHEHH, yMEHUS JelaTh OOOCHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIUXCS TAHHBIX C [IEJIbI0 MOy4eHUs JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITENIBHO HCIIOJh30BaTh XMUMHUUYECKHE 3HAHWS I PEIIeHUs] MpoOJieM B pPeaIbHBIX
JKU3HEHHBIX CUTYaIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM IS TEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMPEephIBHOMY OOpa30BaHUIO W CaMOOOPa30BaHHMIO, K AaKTHBHOMY
TIOJTYYCHHUIO HOBBIX 3HAHHH IO XMMHHU B COOTBETCTBHH C )KU3HEHHBIMH MTOTPEOHOCTSIMU;
WHTEpeca K 0COOEHHOCTSIM TPYJa B Pa3IuvHbIX chepax npodhecCHoHATBHOU AeATeTLHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIE Pe3yNbTaThl OCBOCHHUS Y4EOHOTO IpeaMera «XUMHs» Ha YPOBHE CPEJHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:

3HaYuMbIe JUIsl (POPMUPOBAHUS MHPOBO33PEHUS O0YUAIOIIMXCS MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHbIE)
oOIIeHayYHbIC TOHATHUS, OTPAXKAIOIINE 1IEJIOCTHOCTh HAYYHON KapTUHBI MHUpa U CHEHU(PHUKY METOIOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILIECTBO, SHEPIrUs, SABJICHHUE, MPOLIECC, CUCTEMA, HAYUHBIN
dakT, OPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIelOBaHUe, HaONIO/eHue, H3MEpEeHUe,
SKCIIEPUMEHT U JpyTHUe);

yYHUBEpCaJbHbIE  yueOHBbIE  JeHcTBHA  (TIO3HABaTeNbHbIE, KOMMYHHUKATUBHBIC,  PETYJSTHUBHBIC),
obecneunBaromue GopMupoBaHue (pyHKIMOHATEHON IPAaMOTHOCTH U COLMATBHON KOMIIETCHIIUN 00YYarOIIUXCS;

CIIOCOOHOCTh OOYYaIOIIMXCSl HUCHOJb30BaTh OCBOEHHBIE MEXKIUCIHUIUIMHAPHBIE, MHPOBO33PEHUYECKHE
3HAHUS U YHUBEpCAIbHbIC Y4eOHbIE IEHCTBUS B TO3HABATENILHOMN U COIIMAILHOM MPaKTUKE.

MeTtanpeaMeTHbIE pPe3yNbTaThl OTPAXAIOT OBJIAJCHHWE YHUBEPCAIBbHBIMH Y4eOHBIMU TMO3HABATEIbHBIMHU,
KOMMYHHKATHBHBIMH U PETYJIITUBHBIMU JICHCTBHSIMHU.

Osgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH A€ CTBUSIMMU:

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITENILHO (JOPMYITUPOBATH U aKTyaJIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeNATh 1NN JEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU MX JIOCTHIKEHHUS, COOTHOCHUTD
pe3yJIbTaThl JEATEIBHOCTH C IOCTABIEHHBIMU LIETISIMU;

UCIIONIb30BaTh IMPU OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIACIATH XapaKTEpHbIE
NpU3HAKK TOHSATHH W YCTaHABIMBAaTh MX B3aUMOCBSI3b, HCIIOJIF30BATh COOTBETCTBYIOLIWE TMOHSATHS JUIS
00BsICHEHUS OTJENIbHBIX (PAKTOB U SIBJICHMIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU JUIs KJIACCU(UKALIMY BEUIECTB U XMMHUUECKUX PEaKIIMA;

yCTaHaBJIMBATh MPUUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE pacCyXIeHHs (MHIYKTUBHBIC, JEAYKTHBHbIE, II0 AaHAJOIMH), BBIABIATH
3aKOHOMEPHOCTH U IIPOTUBOPEYUS B paCCMaTPUBAEMBbIX SIBJIICHUSAX, (OPMYIHPOBATH BBIBOJbI U 3aKIIIOUCHMUS;

IPUMEHSTh B IIpolLlecCe€ TMO3HAHMSI, HCIOJb3yeMble B XHMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOJENH,
npeoOpa3oBbIBaTh MOJIENIbHBIE NPECTABICHNU — XMMUYECKHI 3HaK (CHMBOJI) 3JI€MEHTa, XUMudeckas Gopmyia,
ypaBHEHHE XMMUYECKOH peaKkIuK — P peIIeHNH yUeOHbIX TO3HABATENIBbHBIX M MPAKTUYECKHX 3a/1a4, TPUMEHSTh
Ha3BaHHbBIE MOJIEJIbHbIE NPEJICTABICHUS [UIsl BBIABICHUS XapaKTEPHBIX NPU3HAKOB HM3y4aeMbIX BEIIECTB U
XUMHYECKHUX PEaKIUM.

2) 0a30BbIe HCCIeI0BATEIbCKHE 1eCTBHUS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKLIUI;

dbopMynupoBaTh €M M 3aJa4d HUCCIIEJOBaHMs, HCIOJIb30BaTh IIOCTaBJIEHHbIE U CAMOCTOSATEIbHO
c(hopMyJIMpPOBaHHbBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3BI 1O
IIPOBEPKE NPABUIIBHOCTH BBICKA3bIBAEMBIX CYXACHMUI;

BJIA/IETh HABBIKAMU CAaMOCTOSITEJIBHOTO IUIAHMPOBAHMS M TNPOBEACHHUS YYEHHUYECKUX SKCIEPHMEHTOB,
COBEpIIEHCTBOBATh YMEHHUSI HaOJI0/IaTh 3a XOJO0M IPOIIecca, CaMOCTOSITENIbHO MPOTrHO3UPOBATh €ro pe3ysbTarT,
bopMynupoBaTh 0000LIEHHS U BBIBOJBl OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIEOBAHUS, COCTABISATh
00OCHOBaHHBIN OTUET O MPOJIeNaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIeOBAaTENbCKO M NPOEKTHOH  JEesTeIbHOCTH, MPOSIBIATH
CIIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB pPEHIeHHs MPAaKTUYECKUX 3a7a4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB MO3HAHUS.

3) padora ¢ nHpopmManmeii:



OpUEHTUPOBAThCA B  Pa3NUYHBIX HCTOYHWKAX HWHPOpMAIMK (HAyYHO-TIOMYJSpHAs — JUTepaTypa
XUMHYECKOTO COJIep’KaHus, CIpaBOYHbIe MocoOus, pecypchl HHTepHeTra), aHaIM3UpOBaTh HHEOOPMALIUIO
Pa3IUYHBIX BUJIOB U (POPM MpeACTaBICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampoCchl M MPHUMEHSTH pa3IMYHbIE METOJbI TpH TOoUCKe M oTOope wuHpoOpmanuw,
HEOO0XOIMMOM ISl BBIITOJTHEHUS y4eOHBIX 3a/1a4 ONPEeAEIEHHOTO TUIIA,

NpUOOpeTaTh OIBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U Pa3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (opMy NpeAcTaBieHus WHPopManuu (CXembl, Trpaduku,
JUarpamMmbl, TaOJIHIII, PUCYHKH U IPYTHE);

MCIIOJIb30BaTh HAyUHBIH S3bIK B KaYECTBE CPEJCTBA MPH padOTe ¢ XMMHUUYECKOM MH(pOpMalueii: MPUMEHSTh
MEXIpeaAMeTHbIe ((PU3MYecCKne W MaTeMaTHYeCKHWE) 3HAaKM H  CHMBOJBI, (Qopmyinbl, abOpeBHATYpHI,
HOMEHKJIATYpY;

UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJjaBaTh BOMPOCHI IO CYLIECTBY 00CYX/IaeMOil TeMbl B XOJ€ AHalora W/WIM JUCKYCCHUHU, BBICKA3bIBATh
uzied, GopMyIMpoBaTh CBOM MPEJIOKEHUSI OTHOCUTEIILHO BBIIOJIHEHHS ITPEIOKEHHON 3a/1a4u;

BBICTYIIAaTh C MPE3CHTAIMEeH Pe3yIbTaTOB MMO3HABATEIBHON JESTEIBHOCTH, MONYYECHHBIX CaMOCTOSTEIHHO
WIA COBMECTHO CO CBEPCTHHKAMH NPU BBHITOJHEHHH XMMHUYECKOTO SKCIIEPUMEHTa, MPAaKTUYECKOH paboThl 1Mo
HCCJIEIOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, peaqu3alliid y4eOHOro mpoekTa u (popMymupoBaTh BHIBOJBI IO
pe3ynbTaTaM MPOBENEHHBIX HCCIEAOBAaHUNA MYTEM COTJIACOBAHMs IMO3UIMH B XOoJe OOCYXIeHHUS U OOMeHa
MHEHUSMHU.

OgJiaieHne YHUBEPCAIbLHBIMH PeryissTHBHBIMH el CTBUSIMU:

CaMOCTOSITENILHO TIAHUPOBATH U OCYIIECTBISATH CBOIO MO3HABATENBHYIO ACSITENbHOCTD, OMPELIss €€ enu
U 3aJ1a4d, KOHTPOJIUPOBATH U IO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH MpeiaraeMblii AITOPUTM IEUCTBUN TTPU
BBITIOJTHCHUH YYCOHBIX M UCCIICOBATEILCKUX 33134, BRIOMpaTh Harbosee 3 (HEeKTHBHBIN CIIOCO0 UX PEIICHUS C
y4€TOM MOTYYEHHUSI HOBBIX 3HAHUW O BEIIECTBAX U XUMHUECKUX PEAKIIUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH AESITEILHOCTA HA OCHOBE CaMOAHAIIN3a U CAMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

ITpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudecKasl XUMHUs» OTPaXKaroT:

c(OpMUPOBAHHOCTh NPEJCTABICHUN O XUMUYECKOW COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOU KapTHHBI MUPA,
pOJIM XUMHUM B TIO3HAHUU SBJIEHUI OpUPOIbI, B (OPMUPOBAHMM MBIIUIEHUS U KYJIbTYPbl JUYHOCTH, €€
(YHKLIMOHAIBHON TIPaMOTHOCTH, HEOOXOAMMOM JUIsl peIHIeHUs MPaKTHMYECKUX 3aJad U HKOJOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpeIe;

BJIa/ICHHE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpask BKIIOYAET: OCHOBOIIOJIAratoIIfe MOHATHS (XUMUYECKUMA
3JIEMEHT, aTOM, 3JIEKTPOHHas 000J0YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTh, AJIEKTPOOTPULATENIbHOCT, XUMUYECKast
CBsI3b, CTPYKTypHasi Qopmyina (pa3BEpHyTass U COKpall€HHas), MOJIb, MOJISIpHAs Macca, MOJSPHBIA OO0BEM,
YIJIEPOJHBIN CKeNeT, pyHKIMOHANbHAS TpyIa, paJAuKall, U30MepHUs, H30MEpbl, TOMOJIOTUYECKUNA Psijl, TOMOJIOTH,
YIIIEBOAOPOABI, KHUCIOPOA M a30TCOACpIKAIUE COCAUHEHUs, MOHOMEp, IIOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS); TEOPUU M 3aKOHBI (TEOpHsl CTPOEHHS OpraHMYecKux BemecTB A. M.
bytnepoBa, 3akoH CcOXpaHEHHMS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3BIK XHUMUU;
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE IMOHMMAHUS NPUUYMHHOCTU M CHUCTEMHOCTH XHMHYECKHUX
SABJICHUH, (DaKTONIOTMYEeCKHE CBEICHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHMH U O€30MaCHOM HCIIOJIb30BAHUU
BaXHEHMIIINX OPraHNYeCKUX BELIECTB B ObITY M MPAKTUYECKON I€ATEIHHOCTH YEIO0BEKa;

c(OpMHUPOBAHHOCTh YMEHUM BBISBIIATH XapaKTEpHbIE MPU3HAKH MOHATUH, YCTAaHABIUBATh UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME TOHATHSA IPU OMMCAHMM COCTaBa, CTPOEHUS M NPEBPALLEHUN OpPraHUYEeCKUX
COCJIMHEHM;



c(OPMHPOBAHHOCTh YMEHUI HCIIOIB30BaTh XMMUYECKYI0 CUMBOJIMKY JJISI COCTABICHHS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOH) (OpPMYJ OpPraHMYECKUX BEIIECTB W YPABHEHUH XMMHUYECKHX
peakuuii, M3roTaBIMBAaTh MOJAEIN MOJIEKYJ] OPIaHMYECKHUX BEUIECTB ISl MJUIIOCTPALMM MX XUMHUYECKOTO H
IIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHUI yCTaHABJIMBATh NMPUHAUICKHOCTh N3YUYECHHBIX OPraHUYECKUX BEUIECTB MO MX
COCTaBy M CTPOEHHIO K ONpPENeNEHHOMY KIJAcCy/Tpylie COeIUHEHUH (YIJIEBOJOPOIbl, KHUCIOPOJL U
a30Tco/ieprKalllie COeIUHEHNs, BBICOKOMOJIEKYIISIPHbIE COSIMHEHMS]), JaBaTh UM Ha3BaHUs IO CHCTEMAaTUYEeCKON
nomenkiarype (IUPAC), a Taxke NPUBOAUTH TPUBHAJIbHBIC Ha3BaHHS OT/ACIbHBIX OPraHMYCCKHX BEIIECTB
(9THIIEH, TIPOIMIICH, alleTHIICH, STHJICHIIIMKOIb, TIUIepuH, heHomn, GpopManbaeruy, aneTaabaerul, MypaBbuHas
KHCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBas KHCIOTa, CTEapuHOBas KHCIOTa, IJIIOKO3a, (QPYKTO3a, Kpaxmal,
LEJUTI0JI03a, [VINIUH);

c(OPMHPOBAHHOCTh yMEHUS OIPEICNATh BUAbI XUMHUYECKOW CBS3M B OPTraHUYECKUX COCITUHEHMAX
(oguHapHBIE U KpaTHBIE);

c(OPMHUPOBAHHOCTh YMEHMSI IPUMEHSTH MOJIOKEHUSI TEOPUM CTPOEHUS OPraHMYecKUX BemiecTB A. M.
BytnepoBa [u1s1 00bSCHEHUS 3aBUCMMOCTH CBOMCTB BELIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXpaHEHHUs
Macchl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh COCTaB, CTPOEHHE, (PU3MUECKUE U XUMUYECKHE CBOWCTBA
TUIIUYHBIX TPEACTaBUTEIEH Ppa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIMIIEH,
anieTuieH, Oyranuen-1,3, metunOyraguen-1,3, 6eH30i, METaHOJ, 3TAHOJ, FTHIEHIJIMKOJb, TNIMLUEPUH, (EeHO,
aleTanbJeru];, MypaBbiHas U YKCYCHasi KHCIIOTBI, IJIFOKO3a, Kpaxmaj, LeJUII0JI03a, aMUHOYKCYCHasl KHCJIOTa),
WUTIOCTPUPOBATh TE€HETUUECKYIO CBSI3b MEX/Y HUMHU YPaBHEHHUSIMH COOTBETCTBYIOLIUX XUMHUYECKUX PEaKIUil C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (OPMYT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOUYHUKHU YIIIEBOJOPOIHOTO ChIpbs (HE(PTb, MPUPOIHBIN
ras, yrojip), CocoObl UX epepaboTKU U MPAKTUUYECKOE IPUMEHEHHUE IPOTyKTOB IIepepadoTKH;

c(OpMHUPOBAHHOCTh YMEHUW IMPOBOJUTH BBIUMCICHUS [0 XUMHYECKUM YPaBHEHMSIM (Macchl, 00bEMa,
KOJIMYECTBA MCXOAHOI0 BELIECTBA UM IPOAYKTA PEaKMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJITHOTO U3
UCXOJIHBIX BEILECTB WM IPOAYKTOB PEAKIIUHN);

c(OPMHPOBAHHOCTh YMEHUHN BIIAJETh CUCTEMOH 3HaHMH OO0 OCHOBHBIX METO/JaX HAYYHOTO IO3HAHMA,
UCIIONB3YEMBIX B XMMHMM NpU HM3YyYEHUM BELIECTB M XHUMHUYECKUX SBICHHUH (HaOmoJeHue, H3MEpeHue,
JKCIIEPUMEHT, MOJEIUPOBAHUE), UCIIOJIb30BaTh CUCTEMHBIE XMMUYECKHE 3HAHUS JJI NPUHATHS pPELIeHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYalUAX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHHEM,;

c(OpPMHPOBAHHOCTh YMEHHMH COOIOAATh MpaBUiia MOJb30BaHUS XUMHUYECKOM MOCYION U J1aOOpaTOPHBIM
o0opy/soBaHUEM, a TakKe IpaBHja OOpalleHHs C BEIIeCTBAMHU B COOTBETCTBUHM C HWHCTPYKUUSMHU IO
BBITMOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBAaTh M BBHIMOJHATE XUMHUYECKUM HKCHEPUMEHT (IIpeBpalleHust
OpPraHMYECKUX BEUIECTB IPU HAIrPEBAHUH, MTOJyUYEHUE ITHIIEHA U N3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIUU
OpraHMYECKUX BEILIECTB, JACHATypalus OEJIKOB MPH HarpeBaHWH, LIBETHHIE PEAaKIIMU OEJIKOB) B COOTBETCTBUHU C
IpaBWJIaMd TEXHUKH O€30IaCHOCTH Npu OOpallleHuu C BEIIeCTBaMU U J1a0OpaTOPHBIM 00OPYIOBAHHUEM,
OpPEACTaBIATh PE3YyNbTaThl XUMHYECKOTO JKCIEpUMEHTa B (OpMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyITUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHMH KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POpPMAIHUIO, MOJYy4aeMyl0 U3
Pa3HbIX HCTOYHUKOB (cpeacTBa MaccoBoi nHpopmanuu, TaTepHeT u 1pyrux);

c(OpMHPOBAHHOCTh YMEHUHN COOJIIOJIATh MpaBUJIa SKOJOTHUECKH 11e1eCO00pa3HOro MOBEIEHUS B OBITY U
TPYAOBOM JIEATENBHOCTH B IIENISAX COXPAHEHMsI CBOETO 3/I0POBbSl U OKPY)KAIOIIEH MPUPOJHON Cpezibl, OCO3HABATh
OMACHOCTh BO3JCHCTBHSI HAa >KUBbIE OPraHU3MbI OINpPEAETIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs CMBICI
noka3zarens [1JIK, mosicHATs Ha mpuMepax crocoObl YMEHbBILIEHUS U MPEIOTBPALIEHUS UX BPEIHOTO BO3/AEHCTBUS
Ha OpPTraHu3M YEJIOBEKa;

Ul O0YyYarolMXcs C OrpPaHMYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBbS: yYMEHHE MPUMEHSTHh 3HAHHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHUIA;

JUISL CenlbIX M CIaOOBUISAIIMX OOy4arolMXCs: YMEHHE HCIOJIb30BaTh PeNbe(HO-TOYEUHYIO0 CHCTEMY
o0o3HaueHwuii JI. bpaiims 11 3anucu XuMHYECKUX (GOpMyIIL.



11 KUIIACC

[TpeameTHbIe pe3ynbTaThl OCBOCHHUS Kypca «O0miast 1 HeopraHuuecKasi XUMHsD OTPaxaroT:

c(OPMUPOBAHHOCTh MPEICTABICHHUI: O XMMHUYECKOW COCTaBISIONICH E€CTECTBEHHO-HAYYHOW KApTHHBI
MHUpPA, POJIM XUMHHM B MO3HAHUM SBICHUN NMPUPOABI, B (OPMUPOBAHUYU MBIILIICHUS U KYJIbTYPbl JINYHOCTH, €€
(GYHKIIMOHAIBHOW TIpPaMOTHOCTH, HEOOXOIMMOM MJisi peHIeHHs MPAaKTUYECKUX 3aJad M DKOJOTUYECKU
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpenE;

BJIa/ICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIIOJIAratoII1e MOHATHS (XUMUYECKHUN
9JIEMEHT, aTOM, M30TOI, S-, P-, O- 3JIEKTPOHHBIC OPOUTAIM ATOMOB, MOH, MOJICKYJa, MOJIb, MOJISIPHBIH 00BEM,
BaJICHTHOCTh, JJIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCICHHUS, XHMHUYEeCKas CBA3b (KOBaJCHTHAs, WOHHAs,
METAJIIIMYECKasl, BOJOPOAHAs), KpUCTAININYECKasl PeIIETKA, TUIIbI XUMUUYECKUX PEAKLUM, pacTBOpP, AIEKTPOJIUTHI,
HERJIEKTPOJIUTHL, AJIEKTPOJIUTUYECKAs] AUCCOLMALMS, OKUCIMTEIb, BOCCTAHOBHUTENb, CKOPOCTh XHMHUYECKOU
peakiuu, XUMHYECKOE paBHOBECHE); TEOpPUM U 3aKOHBI (T€OpUs AJIEKTPOIUTUYECKOW IUCCOLUAIUH,
nepuoanueckuii 3akon JI. WM. MengeneeBa, 3aKOH COXpaHEHHs MacChl BELIECTB, 3aKOH COXPAaHEHUS U
IpEBpaLeHUs] HHEPruM IpPU XHUMUYECKUX PpEaKLMsIX), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE IOHMMAHUS NPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKHX
ABJICHUH, (PAKTOJIOTMUECKHUE CBEJIEHUS O CBOICTBaX, COCTaBe, IOJIYYEHMM M O€30M1aCHOM HCIOIb30BAaHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM IeATETbHOCTH YEIOBEKa,

c(OpMUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHbIE MPU3HAKK MMOHSATUH, YCTAaHABIUBATH UX B3aUMOCBSI3b,
MCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATUS IIPU OMMCAHUN HEOPTaHUUYECKUX BEILECTB U UX IIPEBPALLCHHUI;

c(OPMHPOBAHHOCTh YMEHUI HCIOIB30BAaTh XMMHYECKYIO CHMBOJIHKY JJISi COCTaBICHHsS (POPMYIT BEIIECTB
U YpaBHEHHH XUMHUYECKHX peakiuii, cuctemarnueckyro HoMmeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJICIbHBIX HEOPraHUYECKUX BelIecTB (YrapHbIi ras3, yriaeKuCHbIi ra3, aMMUak, rainéHas U3BeCTb, HeraméHas
U3BECTb, NUTHEBAS COJA, IUPUT U JPYTUeE);

c(OpMUPOBAHHOCTh YMEHHUI ONpEENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XMMHUYECKUX IJIEMEHTOB B
COCIMHEHUSX PA3UYHOTO COCTaBa, BHUJ XHUMHUYECKOW CBSI3U (KOBaJeHTHAs, WOHHAs, MeETaJUIMYecKas,
BOJIOPOJIHAsl) B COCIMHEHMSX, THUIN KPUCTAIMYECKOM pEImETKH KOHKPETHOro BellecTBa (aToMHasd,
MOJIEKYJISIpHAs, HOHHAs, METAJUIMYECKasi), XapaKTep CPelbl B BOJHBIX pacTBOPAaX HEOPraHUYECKUX COCTUHEHU;

c(OpMHUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAAJIEKHOCTh HEOPIraHUUECKUX BEIIECTB 110 UX COCTaBY K
OTIpeIeNIEHHOMY KJIacCy/TpyTIe COeMHEHUH (TPOCThIE BEIECTBAa — METAIJIbl U HEMETAJLIbI, OKCHIbI, OCHOBAHMUS,
KUCIIOTHI, aM()OTEpPHBIE TUAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH mepuoandeckoro 3akona J[. WM. MenzaeneeBa wu
JEMOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLIYI0, OObSICHUTEIbHYIO U IPOrHOCTUYECKYIO (PYHKIINH;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BATh AJIEKTPOHHOE CTPOCHUE aTOMOB XMMHYECKHX AJIEMEHTOB 1—
4 nepuonos Ilepuognueckoit cucreMsl XUMHUYECKUX 31eMeHTOB [[. Y. MeHeneeBa, ucnonb3ys NOHATHS «S-, P-,
d-aneKTpOHHBIE OpOUTANIM», «IHEPreTHUSCKHE YPOBHM», OOBSICHATh 3aKOHOMEPHOCTH HM3MEHCHHUS CBOWCTB
XUMHYECKHUX AJIEMEHTOB M MX COE€IUHEHHWH mo mepuogam M rpynnam lleproanueckoil cucTeMbl XMUMHUYECKUX
sneMeHToB [. 1. Menneneena;

c(OPMHPOBAHHOCTh ~ yYMEHHUIl  XapakTepu3oBaTh  (ONMUCBHIBATH)  OOLIME  XMUMHUYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KIACCOB, MOJATBEP)KIAaTh CYIIECTBOBAaHHE T'€HETUYECKOM CBA3U MEXAY
HEOPraHMYECKMMH BEIIECTBAMHU C TIOMOIIIbIO YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEaKIIN;

c(OPMHPOBAHHOCTh YMEHMS KJIACCU(PHUIMPOBATh XMMUYECKHE PEAKIMH 110 PA3JIMYHBIM IpU3HAKaM (YUCITY
U COCTaBY pPearupyrouix BelIeCTB, TEIUIOBOMY 3(pPeKTy peaklnu, U3MEHEHHUIO CTEeNICHEeH OKUCIICHHS 3JIEMEHTOB,
00paTUMOCTH peaklliy, yYacTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUN COCTABJIATH YPaBHEHUSI pEaKIIMN pa3IMYHbIX TUIIOB, TIOJHBIE U COKpAILIEHHBIE
YpaBHEHMsI peaKkIIMii HOHHOTO 0OMEHa, YYUTHIBas YCIIOBHS, IPU KOTOPHIX 3TH PEAKLIMU YT A0 KOHILIA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH PEaKIUH, MOATBEPXKIAIOIINE KaYeCTBEHHBIH COCTAaB Pa3IMYHBIX
HEOPraHMYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, MPHUCYTCTBYIOIIME B BOAHBIX pacTBOpax
HEOPraHMYECKUX BEIIECTB;



c(OPMHPOBAHHOCTh yYMEHHH pPAaCKphIBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTENBHBIX —PEaKIMA
HIOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOIO OallaHCa ITUX peaKkLuii;

C(OPMHUPOBAHHOCTE YMEHUI OOBACHATH 3aBHCUMOCTb CKOPOCTH XUMHUYECKOW PEAaKIHMU OT PA3IUYHBIX
(bakTOpOB; XapaKkTep CMEIICHUS XMMUYECKOTO PABHOBECHSI B 3aBUCUMOCTH OT BHEIIIHETr0 BO3ACUCTBUS (MPUHIIUII
Jlelllarense);

cOPMHPOBAHHOCTh ~ YMEHHUH  XapaKTepu30BaTh XHUMHUYECKHE IIPOLIECCHI, JIeKALIME B  OCHOBE
IPOMBIIIJICHHOTO IOJIY4YEHUSI CEpHOM KHMCIOThl, aMMMaKa, a Takke c(hOpMHUPOBAHHOCTh IpEeACTaBIEHUN 00
OOIIMX HAyYHBIX MPUHLIUIAX U SKOJIOTUYECKHUX MPodiIieMaX XMMUYECKOTO IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYMCICHUS C HCIOJB30BAHHEM IOHATHS «MAaccoBas OIS
BEILIECTBA B PacTBOPE», 00BEMHBIX OTHOILIEHUH ra30B MPU XUMUYECKUX PEaKLUAX, MacChl BEIIECTBA WM 00bEMa
ra3oB I10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCe WIM 00bEMY OJJHOTO U3 YYACTBYIOUIMX B PEaKLUU BEIIECTB,
TETUIOBOTO 3(PQeKTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChl BEIECTB, MPEBPAILCHUS U COXPAaHCHUS
SHEPIuy;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUJIa MOJb30BaHUS XUMHUYECKOM MOCYION U JIaOOPaTOPHBIM
o0opyJOBaHMEM, a TaKXKe IpaBuia OOpalleHUs C BEIIECTBAMM B COOTBETCTBUUM C MHCTPYKLHUSAMH I10
BBITNIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBAaTh M BBIIOJHATH XHUMUYECKUN SKCIEPUMEHT (pa3iiokKeHHe
IIEPOKCUIA BOAOPOJA B NPUCYTCTBUM KaTaJIM3aTOpa, OIPEIEICHUE CPEAbl PACTBOPOB BEIIECTB € ITOMOILBIO
YHHUBEPCAJIBHOIO MHIMKATOPA, BIUSHHE PA3IUYHBIX (DAKTOPOB HAa CKOPOCTb XMMUYECKOH pEaKIMU, peakiuu
MOHHOr0 OOMEHa, KaueCTBEHHbIE peakLuu Ha cyiab(aT-, KapOoHAT- M XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHMS,
pelleHre IKCIEPUMEHTaIbHBIX 33hau o Temam «Metamas» 1 «HemeTramnel») B COOTBETCTBUU € IpaBUIIaMU
TEXHUKU O€30IaCHOCTH IpU OOpalIeHUH C BEIIECTBAMU M JaOOpaTOpPHBIM O0OpPYJOBaHUEM, HPEJICTABISTH
pe3yibTaThl XMMHUYECKOIO SKClepUMeHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOUIMX peakuuil u
(bopMynHpOBaTh BHIBO/IbI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHMH KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POpPMAIHUIO, MOJYy4aeMyl0 M3
Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHMKAIUKU, IHTEpHET U ApYyrux);

c(OpPMHPOBAHHOCTh YMEHUHN COOJIIOJIaTh MpaBUJla SKOJOTHMUECKH 11e1ecO00pa3HOro NoBeACHUs B OBITY U
TPYIOBOM IEATEIBLHOCTH B LEISAX COXPAHEHUs CBOETO 30POBbA U OKPYKAIOLIEH NIPUPOIHOMN Cpelbl, OCO3HABATH
ONAaCHOCTh BO3JCHCTBHS Ha >KMBBIE OpraHU3MBbI OIPENEIEHHBIX BEUIECTB, NOHMMAas cMbIca nokasarens [IJIK,
NOSICHATh Ha MpUMepax CIOCOObl YMEHBIICHHS M NPEJOTBPAIICHUS MX BPEIHOTO BO3ACHCTBUS HA OPraHU3M
YEJI0BEKa;

JUIs O0y4arolmuXcs C OrpPaHUYEHHBIMH BO3MOXKHOCTSIMHM 3[I0POBbS: yYMEHHE MPUMEHATHh 3HaHHUS 00
OCHOBHBIX JOCTYIIHBIX METO/AaX [MO3HAHUS BEIIECTB U XUMHYECKUX SBJICHUI;

JUISL CIenlbIX M CIa0OBUASAIIMX OOYYarOIIMXCSA: YMEHHME HCIOJIb30BaTh PEIbe(HO-TOYEUHYIO CHUCTEMY
o0o3Hauenuii JI. bpaiimns 11 3anucu XuMuueckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KonuyecrBouacos DJIEeKTPOHHBIE
Ne HaumenoBanuepasae/ioB u
w/n TeMIpOrpaMMBL Beero Kontpoabnbsie  Ilpakruueckue  (uuppoBbie)
padoThI paboThI o0pa3oBaTebHbIepecypchl
Pa3nen 1.TeopeTuyeckue 0OCHOBBI OPraHNYECKOH XUMUH
[Ipenmer opranunyeckoit xumuu. Teopust
1.1 CTPOCHHUSI OPTaHMYECKUX coearHeHu A. M. 3
byrneposa
CrapToBas KOHTpOJbHas paboTa 3 1
Hroro no pazneny
Pa3nes 2.YrieBoaopoabl
2.1 [IpenenbHBICYTIEBOIOPOABI — AIKAHbI 2
29 HenpenenbHble yraeBOJOPOIBI: AIKEHBI, 5 1
QJTKa/TMCHBI, ATKUHBI
2.3 ApomMaTHYeCKUEYTIEBOI0POIbI 2
54 [IpupoaHbie HCTOYHUKHU YTIIEBOAOPOIOB U UX 3 1
nepepaboTka
Hroromnopasznery 13
Paznen 3.Kuciopoacoaep:kanmeoprannieckuecoeTHHeHUs
3.1 Cnuptsl. @enon 3
39 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 YrireBoas! 3 1
Hroro no pazneny 13
Pa3nes 4.A30TcoaepkamueopraHn4ecKHecoeINHeHu st
41 AMUHBI. AMUHOKHUCIOTHL. benku 3
Hroro mo pazngeny 3




Pa3znen S5.BbicokoMoJIeKyJIIPHbIECOETUHEHUS

5.1 ILmactmaccel. Kayuyku. Bonokna
HtoroBast koHTpoJIbHAs paboTa

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KUIIACC

KosaunuyecTBoyacoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHuepasaejioB U (mudpoBbie)
TEMIIPOrpaMMbl Bcero Kontpoububiepadorsl  [IpakTnuecknepadoThl B mp——
Pa3zgean 1.TeopeTnyecKueoCHOBBLIXMMHUM
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB JI. 1. MenaeneeBa
12 CrpoeHueseniecTna. 4
MHoOroo0pa3nueBenecTs
1.3 XHUMHYECKUEPCAKITUH 6 1 1
Hroronopaszneny 13
Pa3nen 2.HeoprannueckassxumMusi
2.1 Meramibt
2.2 Hewmeramibl 1
53 CBsi3b HEOPTAHUYECKUX U OPTAHHICCKHUX )
BEIICCTB
Hroronopazneny 17
Paznen 3.Xumus u )Ku3Hb
3.1 ‘ XHUMUS U )KU3Hb 4
Wrorosas koHTposibHas paboTa 4 1
Hroronopazneny
OBIIEE KOJIMYECTBO YACOB I10 34 3 3

[NPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jlara nu¢ppoBbIe
Tema ypoka KonrTpoabsubie IIpakTuueckue bp
n/n Bcero U3y4eHst o0pa3oBaTejIbHbIE
padoThI padoTshI
pecypcsl
[Ipenmer opraHn4eckoi Xumuu, €
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHUE.
1 Teopust CTpOCHUST OPTaHUYECKUX 1 6.09.2023
coenuHeHuil A. M. bytiepoBa, €€ 0OCHOBHbIE
M0JIO’KEHUS
2 CraproBast KOHTpOJIbHas paboTa 1 13.09.2023
[IpencraBnenue o knaccudukanum
opranuyeckux Beuects. Homenkmnarypa
3 P t P 1 20.09.2023
(cucremaruyeckas) ¥ TpUBHAJIbHbIC Ha3BAHUSA
OpPraHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOEHHE,
4 e 1 27.09.2023
TOMOJIOTHYECKUH psifl
MeraH 1 5TaH — IpocTenIne
5 P 1 4.10.2023
MPEJICTAaBUTENIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 11.10.2023
OTWIIEH U IPOINMIIEH — MPOCTEMIINE
7 P P 1 18.10.2023
MPEJICTAaBUTENN ATKEHOB
IIpakTuueckas padora Ne 1. «ITonyuenne
8 P P ooy 1 1 25.10.2023
STHJIEHA U U3yYEHHUE €TO CBONCTBY
Anxanuensl. byraguen-1,3 n
9 metunoyraauen-1,3. [lomyuenue 1 8.11.2023
CHUHTETHYECKOT0 KaydyKa 1 Pe3HUHbI
AJKHUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTUYECKUH psiji. ALIETUIICH — 1 15.11.2023

IIPOCTEUILINN NTPEACTABUTENb AIIKUHOB




Brluncnenns no ypaBHEHUIO XUMHAYECKOM

11 22.11.2023
peakuuu

12 ApeHsl: 6eH301 U TOIY0J. TOKCHYHOCTh 99.11.2023
apeHoB

13 I'enernueckas cBsi3b YII€BOJOPOIOB, 6.12.2023
MPUHAJICKANINX K Pa3IMYHBIM KJIacCaM
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB:

14 MIPUPOIHBIN ra3 U MOMYyTHbIC He(PTSIHBIC ra3kl, 13.12.2023
He(Th U POYKTHI €€ nepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U MOMYTHBIE HEPTIHBIE Ta3bl, 20.12.2023
He(Th U POYKTHI €€ nepepaboTKu
K

16 OHTpOJIbHAsS padoTa Mo pa3aerny 97 12.2023
«YTIIEeBOIOPOABD)

17 [IpenenbHbIE 0OIHOATOMHBIE CITUPTHI: 10.01.2024
METaHOJI ¥ dTaHOJI. BomopoiHas cBsi3b

18 MHOTroaToOMHBIE CIUPTHI: ITUICHTITUKONb U 17.01.2024
TJIALEPUH

19 ®deHom: CTpOGHI/Ifj MOJIEKYJIbI, PU3HUECKUE U 24.01.2024
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE

20 Anpaeruapl: GopMaIbAETUA U alleTAIbICTH/I. 31.01.2024
AuietoH

21 OOHOOCHOBHEIE TpeieNbHbIE KApOOHOBEIE 202.2024
KHUCTIOTHI: MypaBbHHAs M YKCYCHAS

99 IIpakTrueckas pa600Ta Ne 2. «CpoiicTBa 14.02.2024
pacTBopa yKCYCHON KHUCIIOTEI»

93 CreapuHOBas U OJIEUHOBASI KUCIIOTHI, KaK 91.02.2024
MPEJICTABUTENN BBICIINX KAPOOHOBBIX KHCIIOT

24 Mpina Kak conu Bmcmni( KapOOHOBBIX 98.02.2024
KHCTIOT, UX MOIOIIIEEe JeHCTBHE

o5 CrnosxHble 3(hUpbl KaK MPOU3BOJAHBIE 6.03.2024

KapOOHOBBIX KUCIOT. [ HAPOIU3 CIOKHBIX




3¢hupoB

JKupsl: Tunponns, NpUMEHEHHUE,

26 1 13.03.2024
Ouosornyeckas posb KHPOB
YTIeBobl: cocTaB, KilacCH(pUKAIIS.

27 Bakneiimue npencraBuTeNn: II0K03a, 1 20.03.2024
dpykTO3a, caxapo3a

28 Kpaxmait v 1esuios03a Kak IpupoIHbIe 1 3.04.2024
TIOJTUMEPBI
KoHnTpoapHas padboTa 1o pazaeny

29 «Kucnopopacoaepxaiine opraHuIecKue 1 10.04.2024
COCIMHEHUS

30 AMWHBI: METWJIAMUH U aHWJIUH 1 17.04.2024
AMUHOKHCIIOTBI KaK aM(pOTEpHBIC

31 OPTraHUYECKHUE COCAMHEHUS, UX 1 24.04.2024
Ouosiornyeckoe 3HaueHue. [lentumapt

32 benku kak npupoHbIe 1 8.05.2024
BBICOKOMOJIEKYJISIPHBIE COETUHEHHUSI

33 Hrorosast KoHTpOJIbHAS paboTa 15.05.2024
OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETUHEHUH.

34 [InacTmaccsl, kaydyku, BoJOKHA. OCHOBHBIE 1 22.05.2024
TIOHSATHUS] XUMHH BBICOKOMOJIEKYIISIPHBIX
COECTMHEHUN

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne KoaudecTBo4acon

B Kontpoans IIpakTnue
ce  HblepadoOT  CKHe
ro bl padoThI

n Tema ypoka

~

XUMUYECKUI
3JIEMEHT. ATOM.
DIIeKTpOHHAs 1
KOHpUryparus
aTOMOB
Ilepuonnueckuii
3aKOH U
[Tepnonuueckas
cucreMa

XUMUYECKHX
anemenTtoB [l. U. 1
MenpaeneeBa, ux

CBSI3b C

COBPEMEHHOMN

Teopuein

CTPOEHHUS aTOMOB

Jlara
usyue
HUSA

1.09.2
023

8.09.2
023

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH
U3MEHEHUS
CBOICTB
XUMHUYECKHX
AJIEMEHTOB M UX
COE€IUHEHMH I10
rpynmnam u
MepPHOJIaM.
3Hauenue
MEePUOIUYECKOTO
3aKOHA U
CHCTEMBI
XUMHUYECKHX
snemeHToB JI.11.
Menneneena B
pPa3BUTUU HAYKH

Ctpoenue
BEIIIECTBA.
XuMu4decKas
CBSI3b, €€ BU/IBI;

15.00.
2023

22.00.
2023




MEXaHU3MBbI
o0pazoBaHus
KOBaJICHTHOM
CBSI3H.
Bonopoanascss3
b

BaneHTHOCTD.
DNeKTpoOoTpULaT
€JIbHOCTb.
CreneHb
OKHCJICHHS.
BemectBa
MOJIEKYJIIPHOTO
51
HEMOJICKYJISIPHOT
0 CTpOCHUS

Ilonstue o
JIACTIEPCHBIX
CHCTEMaX.
Uctunnsie n
KOJIJIOUTHEIC
PacTBOPHI.
MaccoBas mons
BEIIECTBA B
pacTBope

29.00.
2023

6.10.2
023

Knaccudukarus
Y HOMEHKJIaTypa
HEOPraHUYECKHUX
CO€IUHEHMI.
I'eneTnueckas
CBSI3b
HEOPTraHUYECKHUX
BECIIIECTB,
Ppa3IUYHBIX
KJIacCOB

13.10.
2023

Knaccudukarms
XUMHUYECKHUX
peakuuii B
HEOPraHUYeCKOM
Y OPraHUYECKOU
XUMHUU. 3aKOH
COXpaHEHUs
MaccChl BEIIECTB;

20.10.
2023




3aKOH
COXpaHEHUs U
MpeBpallCHUS
SHEPIUM Npu
XUMHYECKHX
peakumsx

10

11

12

CxkopocTh
peaKkiuu.
O6patumbie
peaxIuu.
XuMH4YecKoe
paBHOBecHE

IIpakTrueckas
pabota Ne 1.
«BnusiHue
pa3IMYHBIX
(dakTOpoB Ha
CKOPOCTH
XUMHUYECKOU
peaKuum»

DJIEKTPOIUTHYEC
Kast
JIACCOIMAIIHS.
ITonsarue o
BOJIOPOTHOM
nokazarese (pH)
pacTtBopa.
PeakimnuoHHOrO
oOMeHa.
'maponuzopranu
YECKHUX U
HEOPraHHYECKUX
BEIIECTB

OKHUCIIMTENIHLHO-
BOCCTaHOBUTEIb
HBIE PEaKIuu.
ITonsTHe 00
AJIEKTPOJIU3E
pacrjiaBoB U
pacTBOPOB coJiei

27.10.
2023

10.11.
2023

17.11.
2023

24.11.
2023

13

KoHTtponbHas
pabora mo

pazaeny

1.12.2
023




14

15

«Teopernueckue
OCHOBBI XUMUU»

MeTtamiel, ux
MOJIO)KCHHUE B
Ileproanueckon
CHCTEME
XHUMUYCCKHX
anemenTtoB /. U.
Meuneneesa u
0COOEHHOCTH
CTPOECHUSA
aTOMOB.
Oo6muedu3ngeck
HECBOMCTBaAMETa
JIJIOB

CmuiaBbl
METAaJJIOB.
DIEKTPOXUMHUYE
CKUH psil
HaIpsHKEHUN
METaJIJIOB

8.12.2
023

15.12.
2023

16

17

XUMHYECKHE
CBOMCTBaA
Ba)KHEHIITNX
METAaJLIOB
(HaTpwuii, kanui,
KaJIbIIUH,
Mar"ui,
ATIOMHUHUI) U UX
COE€IUHEHHUI

XuMHU4ecKre
CBOMCTBA XpOMa,
MEIU U UX
COEIMHEHUH

22.12.
2023

29.12.
2023

18

XuMuyeckue
CBOMCTBA IIMHKA,
JKeJie3a U ux
COE€IUHEHHI

12.01.
2024

19

[TpakTnueckas
pabota Ne 2.
"Pemenue
HKCIIEPUMEHTAIIb

13.01.
2024




HBIX 3aJ1a4 110
TEME
«Metamas»"

20

21

Hewmeramiel, ux
MOJIOKCHHUE B
Ileproanueckon
crucTemMe
XHUMUYCCKHX
snemenTtoB . U.
Meuneneesa u
0COOCHHOCTH
CTPOEHUS aTOMOB

dusnyeckue
CBOMCTBa
HEMETAIJIOB.
AunnoTponust
HEeMeTaJuIoB (Ha
npuMepe
KHCII0pO/ia,
cepsl, pocdopa u
yriepojia)

19.01.
2024

26.01.
2024

22

23

24

25

26

XUMHYECKHE
CBOMCTBaA
rajoreHoB, CEpbl
1 UX COCTMHESHUH

XHUMHYECKHUE
CBOICTBA a30Ta,
dbocodpa u ux
COeTMHEHNN

XUMHYECKHe
CBOMCTBa
yriiepona,
KPEMHUS 1 UX
COeTMHEHNN

IIpumeHeHune
Ba)KHEHIIINX
HEMETAJLJIOB U MX
COEeTUHEHNN

O06o06mIeHNE U
cucTeMaTu3aIus
3HAHUM I10 TEMe
«Hemeranmby.

2.02.2
024

9.02.2
024

16.02.
2024

1.03.2
024

15.03.
2024




Breraucnenus mo
YpaBHEHUSAM
XUMHYECKHUX
peakuuii u
TEPMOXHUMHYECK
H€ pacyEThI

27

28

29

30

IIpakTrueckas
paborta Ne 3.
«Pemenune
3KCHEPUMEHTAIIb
HBIX 33/1a4 110
TEMeE
"Hemertanmbi"»

KonTponbHas
pabora 1o Temam
«MerTanne» U
«HemeTtannbny

Heoprannueckue
Y OpraHUYEeCKUe
KHUCJIOTBI.
Heoprannueckue
Y OpraHUYeCcKUe
OCHOBaHMS

AmdoTtepHbie
HEOpPraHUYECKUe
U OpraHUYeCcKue
COETUHEHMUSI.
I'enetnueckas
CBSI3b
HEOPTaHUYECKUX
U OPTaHUYECKUX
BEIIIECTB

22.03.
2024

5.04.2
024

12.04.
2024

19.04.
2024

31

32

Pois xumun B
obecrneueHnn
3KOJIOTHYCCKOMH,
AHEPreTUYECKON
U IUIIEBO
0e30IacHOCTH,
pa3BUTUU
MEIUIIMHBI

[IpencraBnenus
00 00mmx

26.04.
2024

3.05.2
024




Hay4HbIX
MPUHIUIIAX
MPOMBIIIIEHHOTO
MOJTYYCHUS
BaKHEHIIINX
BEIECTB

Hrorosas
33 = KOHTpOJbHas
pabora

17.05.
2024

XuMus U
3710pOBbE
YeJIoBeKa.

34
YenoBek B MUpE
BEIIECTB U

MaTCpHraIoB

24.05.
2024

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME




