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HOACHUMTEJIBHASA 3AIITMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpazoBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoii deneparumny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DeneparbHOM TrOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTenbHbIX opranu3anusax Poccuiickoii @enepannu, peann3yonnux OCHOBHbIE
o0pa3oBaTesIbHbIE IPOIPAMMBbl, 1 OCHOBHBIX IMOJIOXKEHUM «CTpaTerun pa3BUTHsI BOCIMTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0A0B K pa3paboTKe MpOorpaMMbl [0 XUMUH, K OTIPEACIICHUIO 00I1Iel cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUS O0YYAIOMIMXCS CPEICTBAMH YYeOHOTO Mpeamera «XuMHUsD
s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIENTyasibHbIE Monoxkenus GI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH II€JIeH, COZep KaHus, Pe3yJIbTaTOB 00y4YeHHUsI U TPeOOBAHUH K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpINAIONIMM JTAallOM pPEANM3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOYEBBIX
[EHHOCTEH, MPUCYIIUX LIEJIOCTHON CUCTEME XUMUYECKOT0 00pa3oBaHusl. DTH LIEGHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YEJIOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U MPUPOIHOU cpeje.
Peammsyercs xumudeckoe oOpa3oBaHuMe OOydYalOUIMXCS Ha YpOBHE CpeaHero oOmIero
o0pa3oBaHUs cpeCTBAMU y4eOHOro mpeamera «XUMHUs», COAepkKaHUe U MOCTPOSHUE KOTOPOTO
OINpefiesieHbl B MPOrpaMMe MO XUMHUHM C y4€TOM creuu(UKU HAayKd XUMHUU, €€ 3HAueHus B
MO3HAHUM TPUPOJIBI U B MAaTEPUAIBHON XKU3HU OOIIECTBA, a TAaKXKe ¢ YYETOM OOIIUX IENel u
NPUHIUIIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE COCTOSIHHE€ CHUCTEMBI CpEeIHEero o0Imero
obpazoBanus B Poccuiickoii @enepamuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOYI0 pOJib B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYKaIoIleM MUPE KaK O €JMHCTBE MIPUPOJIBI U YeJIOBEKa, KOTOpoe (POPMUPYETCS B XMMUHU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHO B3auUMOIEHCTBYsI € IPYTUMH €CTECTBEHHBIMU HAYKaMU, XUMUS cTajla HEOThbEMIIEMON
YacThl0 MHUPOBOW KYJIBTYphl, HECOOXOJUMBIM YCIOBHEM YCIIEHIHOTO TPYyJa U >KU3HHU KaXKIAO0Tro
wieHa oOumiectBa. CoBpeMeHHass XMMHs KaKk Hayka coO3uJaTelibHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aJbHBIX MpPOoOJeM YCTOMUMBOIO pa3BUTHUA
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, TUIIEBOH, SKOJIOTMYECKON 0€30MMaCHOCTH U OXPaHbI
3/10pOBBA.

B coorBercTBUM ¢ OOmIMMHM LENSIMM M HPUHLMIAMHU CpeIHEro oOIero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4€HUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY OOy4aroumuxcs, HEOOXOIUMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOIO BKIIOUEHHUS B KHM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBnsiomuMu  npeaMera «XUMUS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKU: CUCTEMa 3HaHUI MO HEOPraHMYECKOW XMMHUU (C BKIIOUECHHEM
3HaHUU U3 00LIe XMMHH) U OpraHnyeckoi XuMuu. @opMUpOBaHKE TAHHOM CUCTEMbI 3HAHUN MpU
U3y4EHHH IpeaMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3usl BEIIECTB
Ha OCHOBE OOMINX MOHSATHN, 3aKOHOB M TEOPUI XUMHUH.



CrpykTypa coaepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuuecKkas
XUMHA» chopMUpOBaHa B NMPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IMOJX0Ja K M3YUYECHHUIO
y4yeOHOro Martepuasia M OOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOM TEOPUM CTPOCHHS OPraHUYECKHX COCIUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaxX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 10
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHHA. B Kypce OpraHM4eckoil XUMHH MOJY4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOHN CBS3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

ITon HOBBIM YIJIOM 3peHHUs B NpeAMeETe «XUMHUs» 0a30BOro ypoOBHSI paccMaTpUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIEero o0pa3oBaHMs TEOPETHUYECKUM Marepuan u
(haKTOJIOTHUECKUE CBEJCHHS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUsS» OO0y4yaroIUMCs MPEeI0CTaBIsETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX TMO3UILIMM,
riy0Xke MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEMILNX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUUYECKUX PEAKLMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononsserca B Kypcax 10 m 11 kimaccoB 2neMEHTaMM  COIEp)KaHUSA, HMMEIOIINUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT IOHHMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B II03HABaTCIIBHOM U
NPAaKTUYECKON JIEATEIIEHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBAKEHHS K IIPOLIECCY
TBOpYECTBA B 00JACTU TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBSI3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO M MPUMEHSATh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIIE0OBATEIbCKUX 3a7ad. B 1ienom coaepxaHue
y4eOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHs OPUEHTHUPOBAHO Ha (hOpMUpPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QUIOCOPCKUX UAEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh PUPOIHBIX SBJICHHUM IMyTEM 3KCIIEpUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MEeXIy HOBBIMH (akTaMH M TEOPETHUYECKUMH MPEINOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
DHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTHH U MaTepUaJIOB.

B nutane pemenus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLIMATIM3ALINN 00yYarOIINXCs PUHSATHIE
IPOrpaMMOl MO XUMHHM TNOAXOABI K ONPEIEICHHUIO COJAEP)KAaHUS M IIOCTPOEHUs IpenMera
pelycCMaTpUBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX YUYEOHBIX JEHCTBUM, MMEIOLUMX 0a30Boe
3HaYeHHE JUId PaA3IMYHBIX BUIOB JIEATENBHOCTH: pEUIeHHs MpoOsieM, TOUCKAa, aHalu3a WU
0o0paboTkn HHPOpMaIMK, HEOOXOOUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
HCCJIEI0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B IO3HAHUU XUMHHU.

B nmpakTtuke npenosaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOTO 00IlIero 0Opa3oBaHus, Tak U
Ha YpOBHE CpEAHEro o01ero oopa3zoBaHus, Py ONPEIEICHUN COIEPKATENbHON XapaKTepUCTUKU
Hene W3ydeHHs IMpelMeTa HalpaBiIeHHEM IE€PBOCTEIIEHHOM 3HAUYMMOCTH TPAJULUOHHO
npu3Haércst (OPMHpPOBAHHWE OCHOB XHMMHUYECKOW HayKM Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHMS, PAKTUYECKON JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOI'0 U3 KOMIIOHEHTOB MUPOBOI
KyJIbTypbl. C METOAMYECKON TOYKHM 3pPEHMsI TaKOM IOJAXOJ K OINPEIEICHHIO LEJel U3ydeHHs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs IVIABHBIMHM LEJIAMHM HM3y4eHHUs IpeaMera «XHMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



e (QopMmMHupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, B OCHOBE KOTOPOH JieKaT KIIOUYEBHIE MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHbI M TEOPHUH XHMHUH, OCBOEHHUE $3bIKa HAayKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHUX pPeaKlnid, HeOOXOIUMBIX JJIsl MPHOOPETEHUs YMEHUI OpUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBJICHUI, UMEIOIIUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHA M CHOCOOOB JESATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOIIOJACHHEM TMpaBuil 0e301acHOro
oOpaleHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3a/Ja4y U3ydyeHus IMpeamMera B
nporpamMme Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAHa B COOTBETCTBUU C HOBBIMU IMTPUOPUTETAMU B
cucteme cpeaHero oduiero oopazoBanusi. CeroqHs B MpenoiaBaHuy XUMHUH B OOJIBIIEH CTETIeHU
OTHAETCS MPEANOYTCHUE TPAKTUUECKOW KOMIIOHEHTE COJIEp KaHusl 00yUeHUsI, OPUCHTUPOBAHHON
Ha TOJATOTOBKY BBITYCKHHKA OOIIE00pa30BaTEIbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIMOHAILHON TI'PaMOTHOCTHIO, TO €CTh CIIOCO0AMU W yMCHHUSMH AKTHBHOTO
MOJTyYEHUs 3HAHUN U IPUMEHEHHS X B PEaTbHOU KU3HU JJISl PeLICHUS MPAKTUYECKUX 3a/1a4.

B cBs3m ¢ »TUM TpH H3ydYeHMHM TpeaMera «XUMHUS» JOMUHHUPYIOIIEEC 3HAYCHHUE
PUOOPETAIOT TaKue 1IeNU U 33/1a4H, KakK:

aJanTanys 00yJaroIuXcs K YCIOBHSIM TMHAMUYHO Pa3BUBAKOIIETOCS MUPa, POPMUPOBAHHE
MHTEJJICKTYaJTbHO Pa3BUTONM JUMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MIPUMEHEHHEM;

(dopMupoBaHHE Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
MMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS IPOoOIieM,
MOMCKA, aHaimu3a W o00paboTku WHGOpPMAIUU, HEOOXOMUMBIX ISl MPUOOpPETEHUs OIbITa
JIeATEIbHOCTH, KOTOpasi 3aHMMAET BaXHOE MECTO B MO3HAHMM XUMHUH, a TAKXKE JUIsl OLEHKH C
MO3UIIMIA IKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUUECKHUX MPOIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJHYIO CPENLY;

pa3BUTHE MO3HABATEIIHHBIX WHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00y4aromuxcs: CImoCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOJIH30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIONMYIIpHOU WH(DOpMALIUKA XUMHYECKOTO
COJIEpKAHUS;

dbopMUpOBaHUE U pa3BUTHE Y OOYUYAIOUINXCS ACCOIMATHBHOTO U IOTHYECKOTO MBIIIIICHUS,
HaOJIOATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMHUUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHUE Y 00yUaroImuxcs yOekIEHHOCTH B TYMaHUCTUYECKON HAMPABIEHHOCTH XUMUH,
e€ BaXHOW pONM B PEIICHHH TJIO00ANBbHBIX MPOOJIEM pPAMOHAIBHOTO MPHPOJONOIL30BAHUS,
MOTIOJIHEHUSI YHEPIeTHYECKUX PECypCOB W COXPAHEHHUS TMPHUPOJIHOTO PABHOBECHS, OCO3HAHUS
HEO0OXO0IUMOCTH OEPEKHOTO OTHOIIICHUS K IPUPOJIE U CBOEMY 3/IOPOBBIO, a TAKXKE MIPHOOPETEHUS
OTIBITA WCITOJIb30BAHUS TTOJIYYCHHBIX 3HAHWM ISl IPUHATHSI TPAMOTHBIX PEIICHUH B CUTYaIUAX,
CBSI3aHHBIX C XMMHUYECKUMU SIBICHUSMHU.

B yueOHOM maHe cpegHero oOmiero oOpa3oBaHUs MpeaMeT «XuUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO0miee 9nCIIO Y4acoB, OTBEACHHBIX [IJISI M3yUYEHUS XUMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmrero oopazoBanusi, cocTaBiser 68 yacos: B 10 kimacce — 34 gaca (1 yac B Hegento), B 11 kimacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[IpenMer opraHuYecKOl XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHbIE (DOPMYINIBI OpPraHWYECKHX BEIIECTB. [ omoiorus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienue o KIaccupUKaIMKM OPraHUIecKUX BetlecTB. HoMeHkiaTypa opraHn4eckux
coeMHEeHUH (cucTeMaTu4ecKasi) U TPUBHAJIbHBIC Ha3BAaHUS BaKHEHIIIMX [TPE/ICTaBUTENIEH KI1acCOB
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYEHUS BEIIECTB U UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEILECTB, HAONIOJCHHE U ONHCAHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IIPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alIKaHOB: (PU3NUECKHe U XMMUYECKHE CBOMCTBA (peaKIK 3aMEeIIeHHs U TOPEHHUS ),
HaXO0X/IEHNE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIEH U MPONWIEH — MpOCTeHIne
MPEJICTAaBUTENIA AJIKCHOB: (DM3MYECKHE M XUMHYECKHE CBOWCTBA (pEakuu THAPUPOBAHUS,
raJIOrTeHUPOBAHMUS, THAPATAIIMH, OKUCIICHUS U TIOJMMEPHU3allu1 ), OTYyYeHHE U TPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTmiOyraaueH-1,3: CTpoeHHE, BAOKHEUIINE XUMHUYCCKHE
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTHYECKUH psA. ALETUICH —
MPOCTEHININI MPeCTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3UUYECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTYUCHHE U IPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, (U3MYECKME M XUMUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYYEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAUISKALIMMHU K pa3InYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB. [IpupoaHbIii Ta3 U MOMYyTHBIE HE(PTSHBIC Ta3bl.
Hedts u e€ npoucxoxnenue. CriocoOsl mepepaboTKu He(TU: TeperoHka, KpeKUHT (TEPMUYECKUH,
KaTaJuTHuueckui), muponu3. Ilpoaykrel mnepepa®oTku HepTH, UX TPUMEHEHHE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOyKTHI €ro nepepaboTKu.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KoJuteKuu «HedTs» u «YTombsy», MoeIrnpoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEIECHHUE NPAKTUYECKOW pPalOoThI:
MOJIy4YeHHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Boluricnenuss 1o ypaBHEHHIO XUMHYECKOW peakimuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJIHOTO BEIIECTBA WIIM MIPOAYKTA PEAKIIMH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJHOTO
13 UCXOAHBIX BEUIECTB WM MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHBIE OMHOATOMHBIE CHHUPTHL. METaHON W OJTaHON: CTpoeHue, (U3UYECKUEe |
XUMUYECKHE CBOMCTBA (pEakiWy C aKTUBHBIMH METaJlJIaMH, TaJIOT€HOBOJIOPOJAaMHU, TOPEHHE),




npuMeHeHrue. BogopoaHsie cBsI3u Mexay MoJIeKyJaMHu cUpToB. JlelicTBUe MeTaHoJIa U 3TaHOoJIa
Ha OpraHu3M YeJIOBEKa.

MHoroaromMHbie CHUPTHI. ODTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO IIEIOYHBIMU META/UIAMH, KAYECTBEHHAs peaKIus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBMEe Ha opraHu3Mm uesioBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJIS.

@DeHOoJI: CTPOEHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTH (heHona.
[Tpumenenue ¢penona.

Anpaerunpl U kemouwvl. DopManbAeruj, aueTaIbIeru]l: CTpOeHUe, (QU3nUYecKkue Hu
XMMUYECKHE CBOMCTBA (pEaklMM OKHUCJICHUS M BOCCTAHOBIICHUS, KaYECTBEHHBIC PEAKIIMH),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNeIbHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYCHAsl KHCIIOTHI:
cTpoeHHe, PU3nYecKre 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME ISl Kilacca KUCIOT, peaKus
sTepuduKanym), ToNydyeHue U npuMmeHeHue. CTeapwHOBas W OJICMHOBAs KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblia KaK COJIM BHICIIUX KApOOHOBBIX KUCIOT, UX
MOIOLIEE IEUCTBHE.

CrnosxxHble 2Gupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(HUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

YrneBoabl: coctas, KiaccupuKalus yrieBo10B (MOHO-, TU- U Moiucaxapuisl). [ mroko3a —
IPOCTEHIINA MOHOCaXapua: OCOOEHHOCTHU CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XMMHUYECKHE
cBoiicTBa (B3aumoiericTBue ¢ ruapokcuaoM meau(ll), okucnenue aMMuadHbIM PACTBOPOM OKCHIA
cepebpa(l), BoccraHoBneHue, OpoKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
ouonoruueckas poib. otocunrtes. PpyKTO3a KaK U30MEp IITFOKO3BI.

Kpaxman u nemionosa kak npupojaHbie noaumepbl. CTpoeHne kpaxmaia U LEUII0I03BL.
Ou3nyecKkue U XUMUUECKHE CBOMCTBA KpaxMaia (THIpOIn3, KaYeCTBEHHAs PEaKIus C HOAO0M).

DKCIEepUMEHTAIbHBIE METOJIbI M3Y4YEHHUs BEIIECTB W UX IMPEBpAIICHUI: MPOBEICHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHBIC
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CUpTOB (B3auMojeilicTBUE TinilepuHa ¢ ruapokcugoM Mmeau(ll)), ampaerumoB (okucieHue
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoeiicteue kpaxmana
C MOJIOM), TIPOBEICHHE MTPAKTUIECKON PabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnurie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOIHUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOTYKTa PEAKIIUU IO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO
13 UCXOAHBIX BEUIECTB WM MPOIYKTOB PEAKIUN).

A3oTconepikalie OpraHn4eckie CoeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHndeckue coequHeHus. Du3nyecknue U XUMHUECKHe
CBOMCTBa AaMHUHOKHCIOT (Ha TpUMEpe TJIMIMHA). buonormyeckoe 3HAYECHUE AMHUHOKHCIIOT.
Ilentuasl.

benku kak npupoNHBIE BBICOKOMOJEKYISIpHBIE coeauHEeHUs. llepBuuHas, BTOpUYHAs U
TpeTH4YHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBa OENMKOB: TUIPONM3, ICHATYpaIlus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKCTepUMEHTAIbHBIE METOJIbI U3YUEHHUs BEIIECTB M WX MpPEeBpalleHUil: HaONIOJCHUE U
OTMCaHWEe JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OEJIKOB TpPHU HarpeBaHWHU, I[BETHHIC
peaxiuu OEIKOoB.

BroicokoMosieKkyJIsIpHBIE COeTHHEHUS

OCHOBHbIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aluu, CpelHss MoJjeKylspHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNUN — OJIMMEPU3ALUS U MOJTUKOHICHCAIUS.

DKCIepUMEHTaIbHbIE METOAbl M3YUYCHHS BEIIECTB M WX MPEBPAIEHUN: 03HAKOMIICHUE C
oOpa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.



MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBSI3€ NPU M3Y4YEeHHMU opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC IOHATHS: SIBIEHHE, HAy4yHbIH (akT, TUIoTe3a, 3aKoH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®du3uka: Marepus, SHEPIUs, Macca, aTOM, dJIEKTPOH, MOJIEKYJla, SHEPreTUYECKUI YPOBEHD,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BeleCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, )KUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThl, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHMHU

XvUMUYEeCKUN dleMeHT. AToM. Sapo aroma, H30TONBL. JEKTPOHHAs OOOJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, pP-, d- anemeHTbl. OCOOCHHOCTH
pacrpeziefieHusl 3JEKTPOHOB MO0 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHUOIOB.
DJeKTpoHHas! KOH(DUTYpaLKs aTOMOB.

[lepuonnueckuii 3akoH u Ilepumoanueckas cucrtema xumudeckux sseMmeHtoB JI. U.
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBI XUMHYECKHX
sanemeHToB JI. V1. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS ATOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOXKHBIX BEIIECTB
0 TPYIIaM U Nepruoaam. 3HauYeHUe NEepUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BeliecTBa. XUMHUYECKass CBSA3b. BHIbl XUMUYECKOM CBSI3M (KOBaJEHTHAs
HEeMNoJsipHasl W TOJSpHas, MOHHAs, MeTajndyeckas). MexaHu3mbl 00pa30BaHHs KOBaJCHTHOMN
XUMHUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTH.
DIEeKTpOOTpULIATENbHOCTh. CTeneHb OKHUcIIeHUs. VIOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKyISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPbI. MaccoBas 10Jist
BEIL[ECTBA B paCTBOPE.

Knaccudukanus HeopraHu4eckux coeiMHeHniH. HoMeHK1aTypa HeopraHu4ecKux BEIIecTB.
I'eneTndeckas CBA3b HEOPraHNYECKHUX BEIIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX PEaKIUi B HEOPraHMYeCKOW u
OpraHNYECKOM XMMHUU. 3aKOH COXPAaHEHHsI MACCHI BEUIECTB, 3aKOH COXPAHEHHMs U MPEBpALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IM4YHbIX (akTopoB. OOpaTUMble peakKlUu.
Xumuueckoe paBHOBecHe. DaKTOpPBI, BIMSIOIIME HA COCTOSHUE XUMHUUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlatense.

DnekrponuTnyueckas auccoruanus. CunbHble U cialdble 31eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEIECTB: KHUCIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.



OKCMEePUMEHTAIIbHBIE METO/bl U3YYEHUS BEIIECTB M MX MNPEBPALICHUN: AEMOHCTpALMS
tabmun «llepuoanueckas cucrema xumudeckux snmemeHToB JI. M. MenneneeBa», u3ydeHue
MoJeNIed KPUCTAUIMYECKHX PEmETOK, HAOMI0JIeHHe | ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
omnpeesieHue Cpeabl PacCTBOPOB BEMIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEaKIIMHU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMUYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuétsl Mo ypaBHEHUSM XUMUYECKUX PEAKIIHI, B TOM YUCIIE TEPMOXUMUUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MAcCCOBast J10JIs BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannst. [Tonoxenue HemetawioB B [lepronueckoi cucteMe XMMHUYECKUX 3JIEMEHTOB
. U. MeHneneeBa U OCOOCHHOCTH CTpOEHUsS aToMOB. (DU3MYECKHME CBOWCTBA HEMETAJIOB.
AJToTponusl HEMETaUIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XHUMHYECKHUE CBOMCTBA BAaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUI).

IIpuMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertamnel. [lonoxenue metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢usznueckue cpoiicTBa MeTauioB. CIIaBbl METAUIOB. DJICKTPOXUMHUUYSCKHH Pl HANPSHKEHUN
METaJIJIOB.

XWMHYECKHE CBOWCTBA BAKHECHUINIMX METAUIOB (HATPWH, KaJIWid, KajabIlMid, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, MEJ/Ib) U UX COCIMHECHUMN.

O6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHneHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3y4YeHHUs BEHIECTB M UX MPEBPAIICHUN: HW3YYCHUE
KOJUIEKIIMU «MeTaJlJIbl U CIIaBBI», 00pa3I[0OB HEMETAILIOB, PEIICHHUE IKCIICPUMEHTAIIbHBIX 3a/1a4,
HaOJIOZICHUE W OIMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBUE
TUAPOKCHUIA ATFOMUHHUS C pACTBOPaMH KUCJIOT M LIENOYEH, KAUeCTBEHHbIE PEAaKIIMM Ha KaTHOHBI
METaJlIoB).

Pacuérnble 3agadu.

Pacuérer Mmacchl BenecTBa mwin 00bEMa ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIINH BEIIECTB, pacyEThl Macchl (00bEMaA, KOMMYECTBA
BEII[ECTBA) MTPOJIYKTOB PEAKIIMH, €CITU OJIHO U3 BEIIECTB UMEET MPHUMECH.

XuMHS 4 KM3Hb

Ponps xuMuu B oGecriedeHI SKOJOTUYECKON, SHEPTETUUECKOM U MUIEBON 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB M1 XUMHUECKUX PEAKIIUM.

[IpencraBnenust 06 0OMIMX HAYYHBIX TPUHITUTIAX TPOMBITIUIEHHOTO TTOTYYSHUS BAXKHEHIIINX
BEIIIECTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAKHEHIIHNE CTPOUTEIbHBICE MaTepHaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XUMHUS U 3]I0POBbE YEJIOBEKA: MpPaBWJIA HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpeaMeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpH W3YyYEHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xmacce ocyImiecTBIsSeTCA Yepe3 MCMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.



OO0mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHs, aHATH3,
CUHTE3, KIacCHU(pUKalUs, MEePHUOJUIHOCTh, HAONIOACHHUE, SKCIEPUMEHT, MOJCINPOBAHUE,
HU3MEpPEHHE, SBJICHHE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKHI YPOBEHb, BEIIECTBO, TEIO0, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, PU3NUYECKUE BEIIMUYUHBI U €IMHULIBI HX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, Makpo- M MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuUHEpasIbI, TOPHBIE MIOPOJIBI, MOJIE3HBIE UCKOIIAEMBIE, TOILJIUBO, PECYPCHI.

TexHoMoTHsI: XUMUYECKAas MPOMBIIIJIEHHOCTh, METAJUTYPTUsl, TPOU3BOJICTBO CTPOUTEIBHBIX

MaTCpHaJIoOB, CENBCKOXO03SIHCTBEHHOE IIpOU3BOJCTBO, numeBast IMPOMBIINIJICHHOCTD,
@apMaHGBTquCKaH IMPOMBIIIJICHHOCTD, IIPOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTc€puraiosB, OJICKTpOHHAA IMPOMBIIIJIICHHOCTD,

HaHOTCXHOJIOTHH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IporpaMM CpeaHero oOIiero oopazoBaHusl (JIMYHOCTHBIM, METAIIPEIMETHBIM U NPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i1 pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cootBeTrcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOAXOJOM B CTPYKTYPE JUYHOCTHBIX
pEe3yIbTaTOB OCBOEHHUS NPeIMeTa « X UMUs» Ha YPOBHE CpPEeIHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CJIEIYIOIINE COCTABIIAIOILNUE:

OCO3HaHME O0YYaIOUIMMMCA POCCUHCKOM Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEAEIECHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOYEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKU XMMUHU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBATbCSI B CBOEH JESITEIBbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYIIMMHU LEJIOCTHON CHCTeMEe XMMHUYECKOIro
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYpbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE PE3YNIbTAThl OCBOCHMS IPEIMETa « XUMHUSI» JOCTUTAIOTCS B €IMHCTBE y4eOHOU
U BOCIIUTATEIIHLHOHN JIEATEIILHOCTH B COOTBETCTBUU C TYMAaHUCTHYECKHUMH, COLMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJ€ajJaMHU POCCUICKOr0 TIpa)<IaHCKOro OOILEeCTBa,
INPUHATHIMU B OOLIECTBE HOPMaMM M NpaBUJIaMU IMOBEAECHMS, CIIOCOOCTBYIOIIMMU IpoLEeccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XHUMHUS» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliy MPUHSTHIX
B 0OLIECTBE LIEHHOCTEW, B TOM YHCJIE B YACTH!

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

IPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITEIbHOCTH IPU CO3/IaHUU YYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33/1a4, BBHIMOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOH NesATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHNS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMHU;

yYBa)KEHHsI K IpoIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHUH, OCO3HAHMs TOTO, YTO JIOCTH)KEHHUS HAyKU €CTh Pe3yJbTaT JJIUTENbHBIX HaOII0JEHHUI,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;

UHTEpeca M TI03HABaTeNIbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(OPMAIIUHU O TIEPEIOBBIX TOCTH)KEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUM;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHUBAThH CUTYAITUH, CB3aHHBIE C XHMUYECKUMU SIBICHUSIMH, U IPHHAMATh
OCO3HAHHBIE PEIICHHsI, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;



TOTOBHOCTH OLICHMBATh CBOE IOBEJCHUE M IOCTYNKHA CBOMX TOBApHLICH € MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOoBOro M Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXHMUYECKOMY 3/10POBbIO;

COOIIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHusi ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYZOBOU I€ATENBHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI WHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30IacHOTO
IIOBEJICHUS B CUTYallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MNPUBBIUEK (YHMOTPEOJICHUS alKOToJIs,
HapKOTHKOB, KypEHHUSI);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JESTEIbHOCTH,
OOLIECTBEHHO I0JIE3HOM, TBOPUYECKOMN U JPYTUX BUAAX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELIEHUM IPAKTUYECKUX 3aJad COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJacca, LIKOJbI);

UHTEepeca K MPaKTUYECKOMY M3YYEHHUIO Mpodeccuil pa3iMyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XCHHUs K TPYLy, JTHOISAM TPya U pe3yibTaTaM TPYAOBOM N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHTyaTbHON TPACKTOPHH 00pa3oBaHus, Oyayiei
npodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIeCcTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMUYECKHU 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAHHU TJ100aJIbHOTO XapaKkTepa 3KOJIOTMYECKUX MpoOJieM, BIMSHUS SKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN Cpebl;

OCO3HaHHS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH Ul PELIEHUS] BOIIPOCOB
paloOHaIBHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHUI, MPUHOCSIIMX BpEe OKpYXarollel HmpupoaHOMl cpene,
YMEHUSI TMPOTHO3UPOBATh HEOJArONpPUATHBIE 3KOJIOTMYECKHE IMOCIEICTBUS MpPEeANPUHUMAEMBIX
JIEUCTBUN U NPEAOTBPALLATh UX;

HaJIMYUS PAa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAIBHOMN MPAKTUKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
MPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMSA:

c(OpPMUPOBAHHOCTH  MHPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAaKTUKH;

NOHMMAaHUS CHEIU(PUKA XHMHUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PalMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTaBICHUsI 00 OKpyKarolieM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YeNOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHny mpooIeM CoOXpaHeHHs! TPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJI COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHMHM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpbI, PEHIEHUH TI00ANbHBIX MPO0JIEM YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHMYECKOW O€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPYAa M SKOJIOTHYecKd KOM(GOPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOH TPAMOTHOCTH: TIOHUMaHMsI CYIIHOCTH METOJIOB IO3HAHUA,
UCTIOJIb3YeMBIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HCIIOJIb30BaTh MOJydyaeMble 3HAHUS IS



aHaJIM3a W OOBSICHEHHs SIBICHUH OKPYXAIOUIETO0 MHUpPAa W MPOMCXOAAMIMX B HEM HM3MEHEHUH,
yMEHHS JieTIaTh 00OCHOBAHHBIC 3aKIFOUCHHUSI HA OCHOBE HAYYHBIX (PaKTOB M UMEFOIIMXCS JAHHBIX
C LIEJIBIO TIOJTYYCHHUS JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOIb30BaTh XUMUYCCKUE 3HAHUS JUIS PELICHUS TIPOOIIeM
B peaJIbHBIX )KU3HEHHBIX CUTYaINsX;

MHTEpeca K MO3HAHHIO U UCCIIEIOBATEIILCKON IS TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPA30BAHUIO, K
AKTHBHOMY TMOJYYCHUIO HOBBIX 3HAaHMH 10 XHMHH B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHbIX cepax mpodecCHOHANTbHOMN AeATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS ydeOHOro mnpeamera «XuUMHUS» Ha YpOBHE
CpeIHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYuMbIe IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYHYAIOIMIMXCS MEXIUCHUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJI0B TTO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), oOecneunBaromue (GopmMupoBaHHE (QPYHKIHOHAIBHOH TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh  OOy4arolIUMXCsl  HMCIOJb30BaTh  OCBOCHHBIE  MEXAMCUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJIbHbIC y4deOHBIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHble pe3ynbTaThl OTPAXKAIOT OBJIAJICHHME YHHUBEPCAIbHBIMU y4E€OHBIMU
MO3HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMHU.

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /I€/iCTBUSIMH:

1) 6a3oBble JIOTHYeCKHE 1eCTBUSA:

CaMOCTOSITENIbHO (OPMYJIHPOBATh U aKTyalM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIEeTIATh 1NN JEATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU WX JIOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh MpHU OCBOCHUU 3HAHUI HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUSA — BBIACISATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBSA3b, HCIIOJIB30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u fIBJ'IGHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIACCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABJIMBATH MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMBIMU SABJICHUSMU,

CTPOUTH JJOTHUECKHUE PACCYXKACHUsI (HHIYKTUBHBIC, IETYKTUBHBIE, TI0 AHATIOTUH ), BBISABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJIIOUEHUS;

IMPUMCHATE B IMPOLECCEC MO3HAHHA, MCIIOJIB3YCEMBIC B XUMHUHN CHUMBOJIMYCCKUC (3HaKOBBIe)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIMA — TPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U MPAKTUYECKUX 33724, IPUMEHATh Ha3BaHHBIC MOJACIbLHBIC TIPEICTABICHUS IS
BBIABJICHUSA XaPaKTCPHBIX IMTPU3HAKOB U3y4aCMbIX BEIICCTB U XUMHUYCCKUX peaKum‘/'I.

2) 0a30BbIe HccCeI0BaTEIbCKHE 1eCTBHS:

BJIaACTh OCHOBAMHU METOJI0B HAYUYHOT'O IMMO3HAHHNA BCUICCTB U XUMHYCCKUX peaKum‘/'I;

dbopMynupoBaTh 1LEAM W 33JaYd  HUCCIEJOBAHMS, WCIIOJIB30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKIEHUIA;



BJIQJIETh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IMPOBEIACHUS YYEHUUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHUS, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOJICIIAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUECKON HCCIIEN0BATEIbCKOM M IPOEKTHOM JESITENbHOCTH,
MPOSBISATHE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpMaLUU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHeTa),
aHaATU3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM IPEACTABICHUS, KPHTUIECKH OIICHUBATh
€€ J0CTOBEPHOCTh U HEMPOTUBOPEUYUBOCTb;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI IMPH IOHCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

IpUOOpPETaTh OMBIT HUCIOJb30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUss HHPopManuu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa Npu paboTe € XUMHUYECKOU
uH(popMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nyecKkue M MaTeMaTHYeCKHue) 3HaKu U
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMbI B XOJI¢ AMANIOra W/WIH TUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIbHO BBITOJHEHUS
MPEeAJIOKEHHOM 3a1a4u;

BBICTYNIaTh C IPE3EHTAIMEel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIINOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTa, MPaKTU4YECKOM paboOThl IO HCCIEJOBAHHIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3aly y4eOHOro mpoekta U (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM NPOBEAEHHBIX
MCCJIEIOBAaHUM IMyTEM COTJIACOBAHUS ITO3ULIUHN B X0/€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OsiajeHNe YHHBEPCAJIBLHBIMHU PeryIsiTHBHBIMY ACHCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraéMplii alropuT™M JAEUCTBUN NPU BHIOJHEHUM Y4e€OHBIX M HCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs C YYETOM IMOJy4YeHHs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMHUUYECKUX PEaKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESTEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyecKas XUMHUs OTPaXKaloT:

c(hOopMUPOBAHHOCTD MPEACTABICHUN 0 XUMUYECKON COCTABIISIIONIEH €CTECTBEHHO-HAYIHON
KapTUHBI MHpA, POJIH XMUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOW Il PEIICHUS
MPAKTUYECKUX 3a7ad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;



BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
HOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JICKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BaICHTHOCTb,
JNEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YITIEpOIHBIA  CKEJeT,
GbyHKIMOHAIbHAS TPYMMa, pajuKai, H30MEpHusi, W30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJEPIKAIIUE COCIMHEHUSI, MOHOMEp, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHUUYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU; MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIHE B OCHOBE MOHHUMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30aCHOM UCIOJIb30BaHUHU BAXKHEUIIUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JeITEeIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHSATHUI, yCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIHE IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIHKY JJISI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOpPMYIl OPraHUYECKUX BEIECTB
U ypaBHEHUH XMMHYECKHX PEAKIMH, N3TOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH yCTAaHABIUBATh MPUHAIICKHOCTh H3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YriaeBoopoabl, KHCIOPOJI W a30TCOJACpPXKAIIUE  COCIWHEHHs, BBICOKOMOJICKYISPHBIC
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cuctematudeckoid Homenknatype (IUPAC), a takxke
NPUBOJIUTh TPHUBHAJBHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIMJICH,
aleTHJICH, STWICHIVIUKOJb, TIULEPUH, (QeHoJ, (opManbAerui, aleTaablerui, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TITUIUH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUAbI XUMHUYECKOH CBS3M B OPTaHUYECKHX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byrnepoBa a1 00bsCHEHHs 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UYECKUE U
XMMHYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENCH PA3IMYHBIX KJIIACCOB OPTaHMYECKHX BEIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, aleTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH3omn,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHCJIOTBI, TJIOKO3a, KpaxMals, LeJUI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEXKAY HHUMH yYPaBHEHHSMH COOTBETCTBYIOUIMX XHMHYECKUX PEAKIHHA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMyT;

c(OPMHPOBAHHOCTh yMEHHUS XapaKTE€PHU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEPepadOTKM M MPAKTUUYECKOE MNPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIUUCIEHHUS 110 XUMHYECKUM YPAaBHEHUSIM
(Macchl, 00BEMa, KOJTHMYECTBA HCXOTHOTO BEIIECTBA MITH IIPOIYKTA PEaKIIMH MO N3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, MCIONB3YEMbIX B XHMHUU TPH M3YYEHUH BEIIECTB M XHMHUYECKHX SBJICHUH
(HaOmoieHre, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUUIs IPUHATHUS PELICHNH B KOHKPETHBIX )KU3HEHHBIX CUTYaIUSIX, CBI3aHHBIX
C BEIIECTBAMH H UX IMPHUMEHEHHEM;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBHUJIA MOJB30BAHUS XUMHUUYECKON MOCYAOH U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIICHA U HU3YYCHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMN OPIraHUUYECKUX BEIIECTB, IEHAaTypalus OEJIKOB IIpU HArPEBAHUH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C IIPaBUIAMH TEXHUKU 0€30MaCHOCTH MPH 00pallieHuu
C BEIIECTBAMH M JIAOOPAaTOPHBIM O0OpPYIOBaHHMEM, MNPEICTABIATH PE3yJIbTaThl XMUMUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucH YpaBHEHHH COOTBETCTBYIOIIMX peakiuid u (OopMyIupoBaTh
BBIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmarun, UHTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOJaTh MpaBWJIa JKOJIOTHMYECKU IIeJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH JEATETBPHOCTH B LENAX COXPAHEHHS CBOErO 370POBbS U
OKpY’Karollled MPUPOIHON cpelbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
ONpeAeNEHHBIX OPraHMYeCKUX BELIECTB, NMOHMMas cMbici mnokaszartens I[IJIK, moscusaTe Ha
npuMepax crnocoObl YMEHBIICHHUS U MPEJOTBPAIICHHUS X BPEAHOTO BO3JCHCTBUS HA OPraHHU3M
YEJI0BEKa;

JUIsi 00y4YarolUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHSATH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUIA;

JUTSL CTICTIBIX U C1a00BUISIINX O0YYAIONIMXCS: YMEHHUE UCTIONIb30BaTh PeIbeHO-TOUCUHYIO
cucrteMy o6o3Hauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KJIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(OPMHPOBAHHOCTD ITPECTABICHUN: 0 XUMUYECKOH COCTABIIAIOLIEH €CTECTBEHHO-HAYyYHOH
KapTUHBI MHMpA, POJIM XMMHM B TMO3HAHUU SIBICHUN MPUPOJBI, B (OPMUPOBAHUM MBILUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOJUMON Ui pelIeHus
NPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHOMN Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKOYAECT: OCHOBOIOJIATAOIINE
HOHSTHS (XMMHUYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AIEKTPOHHBIE OPOUTATIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0OBEM, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTENEHb
OKHCIICHMs, XMMHUYeCKas CBs3b (KOBaJICHTHas, WMOHHAs, METaUINYecKas, BOJOpOJHAs),
KpUCTAJTIMYECKass ~ pelETKa, TUIBI XMUMHWYECKHUX  peakluil, pacTBOp, DIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIMUTUYECKAS JUCCOLMALMUSA, OKUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peakliiy, XUMUYECKOE pPABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHUS JIEKTPOIUTHUECKON
quccounuanuy, nepuoandueckuil 3akol Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAHEHHUs M NPEBpAllleHUs SHEPTUU NPU XUMHUYECKHX PEaKlMAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHH, MHPOBO33PEHUECKHE 3HAHHWSA, JIEXKAIIUE B OCHOBE MOHHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOrHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH M 0e30MacHOM HCIIOJIb30BAaHUM BAKHEHIIMX HEOPraHMYECKHUX BELIECTB B
OBITY U IPAKTUYECKOMN JAEATEIbHOCTH YeIOBEKa;

c(OpPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC MPU3HAKH MOHATUH, yCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS MPHU OMNHUCAHUU HEOPTaHMYECKUX
BELIECTB U UX MPEBPAILEHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUJISI COCTaBIJICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIii ras,



YIJIEKUCIIBIA Ta3, aMMHUaK, ranéHasi W3BECTh, HETall€Has W3BECTh, NMUTHEBAs COJA, HMUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAEINATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
3JIEMEHTOB B COEJUHEHUIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJINYeCcKasi, BOJOPOJHASA) B COCAMHEHMSIX, TUN KPUCTAIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COETHHEHU;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPraHMYECKHX BEIIECTB
[0 MX COCTaBY K OINpeAeNEHHOMY KIIacCy/TpyIIe CoeTuHEeHUN (IPOCThIe BEIIECTBA — METAJUIBI U
HEMETaJUIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE TUAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mnepuoanyeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTEepPHU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaoB Ileprnonnyeckoit cucteMbl XUMHUECKUX 31eMeHToB 1. U.
MeHeneeBa, HMCHOJNB3Ysl TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHMHYECKHUX OJIIEMEHTOB M HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucTeMbl XUMHAYECKUX 1eMeHToB /1. M.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOIINE XUMUIECKIE CBOHCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHUE M'€HETUYECKOU
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IIOMOILBIO YpPaBHEHUIl COOTBETCTBYIOILUX
XUMUYECKUX PEaKLUid;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATh XUMHUYECKHE PEAKUUU 110 Pa3InYHbIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluX BelIeCTB, TEMI0BOMY 3(PQeKTy peakiuu,
M3MEHEHUIO CTEIICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YYaCTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN pa3NUYHBIX TUIIOB, MOJHBIC
U COKpAall€HHbIE YpPaBHEHUs peakliii HOHHOIO OOMEHA, YyUWThIBasl YCIIOBHUS, MIPU KOTOPBIX 3TU
peaklMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH pPEAKLUH, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii HoCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHBIX (AKTOPOB; XapakTep CMELIEHUS XMMHMUYECKOIO DPABHOBECHS B 3aBUCUMOCTH OT
BHeIlIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MTPOLIECCHI, JIEKAIIIE B OCHOBE
MPOMBINIJICHHOTO TOJYYEeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke CGHOPMUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAyyHBIX NPHUHIMIIAX M 3KOJOTHYECKHX IMPOOJIeMax XMUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAMUTH BBIYMCIEHUS C HCIOIb30BAHUEM TOHSATHUS
«MaccoBasi JIONsl BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIECHUH Ta30B MPU XHUMHYECKUX
peaxIusx, Macchl BelIecTBa WK 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe WIIN
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOrO 3¢ (eKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHHUSI MacChl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COONIO/ATh MpaBUjia MOJB30BaHUS XUMUYECKOW TOCYI0N U
nabopaTOpHBIM 000PYIOBAaHHEM, a TAK)KE MPpaBUiia 0OpaIeHUs C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNW OSKCIIEPUMEHT
(pa3nokeHue TMepoKCHIa BOJOPOJa B MPHCYTCTBUM KaTallM3aTopa, OINpPE/AEICHUE Cpeabl



pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peaklMd HMOHHOTO OOMEHAa, KAa4eCTBEHHBIC peakluu Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUS, PEIlIeHUEe SKCIePUMEHTAIbHBIX
3ajgady I10 TEMaM «MeTtanael» Hu «HeMeTaJIJIBI») B COOTBCTCTBHHU C IIpaBUJIaMU TCXHUKU
0e30MacHOCTH MpU 00pallleHUH ¢ BELIECTBAMH U JIA0OpaTOPHBIM 000PYJOBaHUEM, MIPEACTABIATh
pe3ybTaThl XMMHYECKOTO SKCIIepHUMEHTa B (opMe 3amucH YPaBHEHHUH COOTBETCTBYIOIIUX
peakuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKaLUU, IHTEpHET U IpYTUX);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh TPaBMJIa SKOJIOTMYECKH I1e1ecO00pa3HOro
MOBE/IEHUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIoIlle MPUPOJIHON Cpeibl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeaenéHHBIX BEUIECTB, MOHUMAas cMbIch nokasarens [1JIK, moscHATh Ha mpuMepax CrnocoObl
YMCHBIICHUSA U MTPEAOTBpAICHUSA UX BPECAHOI'O B03H€I>'ICTBH$I Ha OpraHuiM 4CJIOBCKA,

JUIsi 0Oy4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHSATH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaXx MO3HAaHHA BEIIECTB U XUMHUYCCKUX HBH@HHﬁ;

JUTSL CTICTIBIX U Ca00BUASIINX O0YYAIOIIMXCS: YMEHHUE UCTIOTb30BaTh PeIbeHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaitns mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ugposbie
Ne ni/n NporpaMMEI pas Beero KonTpoabubie IIpakTnueckue f)]gpg) OBAT e.l)'lbl-lbl e
padoTshI padoTshI pecypee
Pa3nea 1. TeopeTruueckue 0CHOBBI OPraHNYeCKOi XUMHUH
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo paszneny 3
Paznea 2. Yraesogopoasbl
2.1 [IpenenbHbIC YTIEBOAOPOABI — AJTKAHBI 2
29 HenpenenbHble yriieBOAOPOIbI: alKEHBI, 5 1
QJTKA/TMCHBI, ATKUHBI
2.3 ApomaTH4ecKue yriaeBog0pO bl 2
24 [TpupoaHbIe HCTOYHHUKH YTIIEBOJIOPOIOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepixamme opranndecKue coenHeHust
3.1 Crupter. @enon 3
39 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYriaeBoasl 3 1
Hroro no paszneny 13
Pa3neu 4. Aszorcoaepskanue OpraHu4ecKue coeJUHEeHHUs
4.1 AmMuHBI. AMUHOKHCIIOTHI. benku 3
Hroro mo pasueny 3

Pasznes 5. BbicokoMOJIeKYJJISIPHBbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 2




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m I;;;?;::f;::me PAACITOB M TEM Beero Kontposbubie IIpakTnueckue E,Ig;;? OOBBaLTI;?IbHH e
padoThI padoThI pecypebi
Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH
Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crtpoenue BemniecTBa. MHOrooopasue 4
BEIIICCTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro mo pazaeny 13
Paznen 2. Heoprannyeckasi XuMusi
2.1 Mertanasl 6 1
2.2 Hemeramnsr 9 1 1
23 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX 5
BEIIIECTB
Hroro no paszneny 17
Pa3gen 3. XuMus u :XKU3Hb
3.1 XuMHS U )KU3Hb 4
Hroro no pazaeny 4
OBHIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara u@posBbIe
/o Tema ypoxka Beero Kontpoabusbie IIpakTuueckue 121[3yqeﬂnﬂ gﬁ[()l;I;OBaTeJILHLIe
padoTbI padoThbI pecype
1 [Ipeamer opranM4ecKor XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHust OpraHMuecKux
2 coequHenuit A. M. Bytneposa, eé 1
OCHOBHBIE 10JIOKEHUS
[IpencraBnenue o kaaccuukanuu
3 opraHuueckux BemiectB. HomeHkiatypa 1
(cuctemaruyeckasl) U TPUBHUAJIbHbIE
Ha3BaHUS OPTaHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTHUYECKHUH psifg
5 Meran u 3TaH — npocTenIre 1
MIPEJCTAaBUTENN AJIKAHOB
6 AJKeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTHIIEeH U NPONMIEH — NpocTenIne 1
MIPEICTaBUTENH aJIKEHOB
8 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 1
STUJICHA U U3yYEHHE ero CBOMCTB»
Ankanuensl. byranuen-1,3 u
9 metmnOyranuen-1,3. [lomyuenne 1
CHHTETHYECKOT0 KayuyKa U Pe3HHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHUSI, TOMOJIOTUYECKUHN PAI. 1

AneTniieH — npocTenmmn
[IPEACTABUTEND AJIKUHOB




Beluncnenus no ypaBHEHHUIO XUMHYECKOU

11
peaxkuuu

12 Apenbl: 6eH301 U TOIyoJ. TOKCHYHOCTh
apeHOB

13 I'enernyeckas CBS3b yII€BOIOPOAOB,
IPUHAIJIEKALIMX K Pa3IMYHBIM KJIaccam
[IpupoHBIE MCTOUHUKY YTIIEBOJOPOJIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu
[IpupoHBIE HCTOUHUKH YTIIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

16 Kontposnbnas pabota mo pazaery
«YTIeBOIOPOIBI»

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BosopoaHas cBs3b

18 MHoOroaTroMHble€ CIUPTHI: TUIICHTIIUKOJIb
U TIIULEPUH
@DeHOI: CTPOEHNE MOJIEKYJIBI,

19 ¢u3nyuecKkrue 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHNE

20 Anpnerupl: GopmManbaerua u
areTanpaerua. AeToH

21 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

29 [IpakTnueckas pa6v0Ta Ne 2. «CBoiicTBa
pacTBopa YKCYCHOW KHCIIOTBI»
CreapuHOBas U 0JIEMHOBAs KUCIIOTHI, KaK

23 MIPEICTaBUTENHN BBICIIUX KapOOHOBBIX
KHCJIOT

24 MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX

KHCJIOT, NX MOIOIIEE ASHCTBHIE




CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIN3 CIIOKHBIX 1
3¢upoB

26 Kupsl: THIpOIN3, MPUMEHEHHE, 1
OMOJIOTHYECKast POJIb KHPOB
VYTaeBopl: COCTaB, Kiaccudukanusi.

27 Baxueiiiue npeacTaBuTeNN: TIOK03a, 1
bpykTO3a, caxaposa

28 Kpaxmai u 11eioi1o3a Kak mpupoTHbIe 1
MTOJINMEPBI
Kontposnbnas paboTta mo pazaery

29 «Kucnopoacoaepkaiye opraHnuecKme 1
COCITUHEHUS

30 AMWHBI: METHJIAMUH U aHUJIUH 1
AMUHOKHCIIOTHI KaKk aM(OTEpHBIC

31 OpPraHWYECKUE COCTUHEHUS, HX 1
ouosnoruueckoe 3Hadenue. [lenTuabt

32 benku kak mpupoHbIe 1
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS

33 OCHOBHBIE TIOHATHS XUMHH ) 1
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUHN
OcHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTHHECHUM. 1
[TnacTMacchl, KayqyKH, BOJTOKHA

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




11 KJIACC

Ne

n/n

Tema ypoka

XHUMHAYECKUM 3JIeMEHT. ATOM.
DJeKTpoHHAs: KOH(PUTYpalrsi aTOMOB

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Memnzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHYSCKHX 3JIEMEHTOB M UX COCAUHCHUH
0 TPYIIAaM U Iepuoaam. 3HaueHue
MEPUOJNYECKOT0 3aKOHA U CHCTEMBI
XUMHYeCKHX 31eMeHToB /.. MeHaeneeBa
B Pa3BUTHU HAYKHU

CrpoeHnue BelecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUs
KOBAJIEHTHOM CBsI3U. BonopoaHas CBsA3b

BasieHTHOCTB. DIIEKTPOOTPULIATENBHOCTD.
Crenenb okucneHus. Beliectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

IMTonarue o JUCIICPCHBIX CUCTEMAX.
VcTrHHBIC U KOJUIOUIHBIC PACTBOPBI.
MaccoBasi 107151 BEIIeCTBa B pacTBOpE

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHECHUM.
['eneTn4eckas CBA3b HEOPTaHUYECKHUX
BEILECTB, Pa3JIUYHBIX KJIACCOB




Knaccudukanus XuMHYeCKUX pPEeaKIuii B
HEOPraHWYEeCKON U OPraHUYECKON XHUMUH.
3aK0oH COXpaHEHUsI MAaCChl BEIIECTB; 3aKOH
COXPAHEHHUs U MPEBPAICHUS SHEPTUU IPU
XUMUYECKHUX PEaKIUsIx

10

11

12

13

14

15

CkopocTtb peakiuu. OOpaTuMbie peakuu.
XUMHUYECKOE PaBHOBECHE

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKInm»

DEeKTPOIUTHYECKAS TUCCOLIMAITHS.
[Moustue o BogopoaHOM mokasarese (PH)
pacTBopa. Peakiinu HOHHOTO OOMEHa.
I'maponu3s opraHnyeckux u
HEOPraHUYECKUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peaxuuu. [TonsaTre 00 anexrponuse
pacIuIaBoOB U pacTBOPOB COJIEN

KontponbHas padoTa mo pazaeny
«TeopeTndyeckue OCHOBBI XUMHID)

MerTansl, uX MOJIOKEHHE B
Ilepronnueckoit cucreMe XMMUYECKUX
sneMenToB . 1. Menneneera u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
dbuznyecKre CBOMCTBa METAIIIOB

CnnaBbl METAIIOB. DJIEKTPOXUMHUUYECKUIN
A HAIIPSKEHUN METAJIOB

16

XHUMHUYeCKHe CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPH, Kaluil, KalbIui,
MarHui, aJTfOMUHHI) U UX COeTMHEHUI

17

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHU I




18

19

20

XUMHYEeCKHE CBOMCTBA IIMHKA, JKele3a U uX
COCIMHEHUN

[TpakTrueckas padota Ne 2. "Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Mertamab»"

HemeTamiel, ux MoJIOKEHUE B
[Tepuoanueckoii cucreMe XUMHUECKUX
sneMenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

dusnyeckre CBOMCTBA HEMETAILIOB.
AJIOTpOINS HEMETAIJIOB (Ha IPUMeEpe
KHCII0pOJ1a, cephl, hocdopa u yriepoaa)

22

23

24

XHUMHUYECKUE CBOMCTBA FAJIOT€HOB, CEPBI U
UX COEOUHEHUN

XuMHYecKue CBOWCTBa a30Ta, hocdopa u
HUX COeOUHEHUU

XUMUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
1 UX COCTMHEHUN

25

26

IIprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COeIUHEHUU

O00011eHNEe U cUCTEMATH3AIlN 3HAHUH 110
TEME ((HeMeTaJ'IJ'II)I». BI)I‘II/ICJ'IGHI/I?I 10
YPaBHEHHSIM XUMUYECKHX PEaKIUi U
TepMOXI/IMI/I‘—IeCKI/Ie paC‘IéTBI

27

[TpakTrueckas padota Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
"Hemeramnsl"»

28

KonTponpHas pabora o Temam
«Mertamae» n «Hemetamisi»

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue n
OpPraHUYECKHE OCHOBAHUS




AmpoTepHbIe HEOPTaHUYECKUE U
OopraHnyeckue coequHeHus. I eHeTnueckas

30 CBSI3b HEOPTaHMYECKUX U OPTaHHUUECKUX 1
BEIIIECTB
Poine xumuu B obecrieueHnu
31 JKOJIOTUYECKOM, IHEPIeTUYECKON U 1
MUIIEBOH OE30MACHOCTH, Pa3BUTUU
MEIUIIHBI
[IpencraBnenust 06 0OMIMX HAYIHBIX
32 MIPUHIIUIIAX POMBIIIIEHHOTO MMOTY4YEeHUS 1
BAKHEMIIMX BEILIECTB
33 UYenoBek B MUpE BEIIECTB M MAaTEPHAIIOB 1
34 XuMHs ¥ 30POBbE YEIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VUEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






		2023-11-25T09:49:37+0300
	Мартынов Сергей Александрович




