rocylapcTBEeHHOE OI0/KEeTHOE 001eo0pa3zoBaTesibHOE yupexkaenne CaMapckoit 00acTu
cpennsis oOmeodpazoBarenbHast mkojia «O0pazoBatenbHbIN EHTP «HOXKHBIM TOpoI»
noc. [IpunopoxkHbIil MyHUITUIIANTBHOTO paiiona Bomxkckuii Camapckoii obmactu

«[TPOBEPEHO» «YTBEPXIAIO»
3amectutens aupexkropa no HMP Hupexrop '6OY COILL «OL]
/ E.1. ®engopeeBa «tOxHbII ropoa» nioc. [IpuaopoxHbIii
«31» aBrycra 2023r. / B.M. Knipnromkug

npuka3z Ne 1236-y ot 31.08.2023r.

PABOYAA ITPOTPAMMA

HanmMeHnoBanue npeamera Xumus (6a30BbIN YPOBEHD )

YpoBens, kitacc Cpennee obmiee oopazoBanue, 10-11 kiraccer

KonuyecTBo yacoB 1o 10 kmacc 11 knace

yueOHOMY IUIaHy

- B HEJIEIIIO 1 gac 1 gac

- BTOJ 34 gaca 34 gaca

[Tporpamma CocraBnena B cooTBeTcTBUH ¢ DefepanbHON padoueil mporpaMMoii cpeiHero 001ero oopa3oBaHus Mo
yaeOHOMY mpenMeTy «Xumus» (0a30BbIi ypoBeHB) (TIpeameTHast 00macTs «EcTecTBeHHO-HAYYHBIE
MIPEIMETHI)

YueOHUK lNabpuensua O MoB W.I'., Cnankos C.A.//Xumusi. bazosiii ypoBens. 10 kmacc. M.:

[Ipoceemenfic

Ta6puensyQ b U.I" CERIREBEOA GO Basosbiii yposens. 11 kmacc. M.
«HOXHBIN ropoa» noc.

MpraopoXxHbIN,
CN=KunbgtowikuH B.M.,
E=ugsch@samara.edu.ru
00df320ac216521497
2024.01.29 12:36:54+04'00'



«PACCMOTPEHO»

Ha 3aceaHuu Kadeapbl
€CTECTBEHHO-HAYYHOT'O LIMKJIa
PykoBoaurenn / T.C. SIxumosa/
[Tpotokon Nel ot 28 aBrycra 2023 .



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUHM Ha YpOBHE CpeaHEro odiero odpa3zoBaHus moarorosiieHa Ha ocHoBe PI'OC COO, OOIT COO, OPIT COO mno
yueOHOMY MpeameTy «Xumus (0a30BbId YPOBEHD)», deaepanbHON paboyeil mporpaMMbl BOCIUTAHUS, C YUYETOM pacipeneiEHHbIX M0 Kiaccam
IIPOBEPSIEMBIX TPEOOBAHUI K pe3yJibTaTaM OCBOCHUSI OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMbl CpeIHEro o01iero oopa3oBaHus.

[TosicauTenbHAs 3aITUCKA OTpakaeT OOMIME LENH U 33aJa4d W3YYCHHS XUMHUHU, MECTO B CTPYKTYpe Y4eOHOTO IUIaHa, a TaKXKe MOIAXOIBI K
0TOOpY CoZep KaHus M ONPEACTICHUIO IUTAHUPYEMBIX PE3yIbTaTOB.

CopnepxaHue 00ydeHHUs PACKPBIBAET COJIEP KATEIbHBIE JIMHUN, KOTOPbIE MPEJIaratoTcs JUIsl 00s13aTEIbHOIO U3yUEHUsS B KaXKJIOM KJlacce
Ha YpOBHE cpeaHero obmiero oOpa3oBaHusi.

[Tnanupyemble pe3ynbTaThl OCBOEHUS MPOTPaMMBbl 10 XMMHUHU BKJIIOYAIOT JHUYHOCTHBIE, METAMPEIMETHBIE PE3YNIbTaThl 32 BECh MEPHOJ]
00y4eHHs Ha YPOBHE CpeIHEro 00IIero o0pa3oBaHusl, a TAaKKe MPEAMETHbIE TOCTUKEHUS 00yUaroIerocs 3a Kax/ablil roa 00ydeHus.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «XUMUS (BA30OBBI YPOBEHbB)»

Xumudeckoe oOpa3oBaHHe, MOJIy4aeMO€ BBIMTYCKHHKAMHU 00111e00pa30oBaTeNIbHON OpraHu3aluy, SBISETCS HEOTHEMIIEMOM 4YacThiO HMX
00pa30BaHHOCTH U CIY)KUT 3aBEPIIAIOLIMM ITAIIOM pealu3allid Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIFOUEBBIX I[EHHOCTEH, MPHUCYLIUX
LIEJIOCTHOM CUCTeMEe XUMHUYecKoro oOpa3oBaHusi. KiltoueBble IIEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB MPHUPOJBL, (OPMHUPOBAHUS
MHUPOBO33PEHUS U OOLIECH KyIbTyphl YEJIOBEKA, a TAKXKE IKOJOTHUYECKH 0OOCHOBAHHOI'O OTHOIIEHUS! K CBOEMY 3/I0POBBIO M MPUPOTHOMN cpelie.
Peanuzyercs xumudeckoe oOpa3zoBaHre 00yUYaIOIMMUXCA HA YPOBHE CPEIHETO O0IIEro 00pa3oBaHus CPeACTBAMU YIEOHOTO TIPEeIMETa « X UMHUSI»,
COJIEpKaHUE W MOCTPOEHUE KOTOPOTO OMpPENETIEHBl B MPOrpaMMe MO XUMHUHU C YUETOM CNEeNM(PUKH HAYKH XUMHH, €€ 3HAUCHUSI B TIO3HAHUU
MPUPOJIBI U B MaTEPUATBHOM JKU3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOIIMX IEJIe U MPUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSTHUE
CHCTEMBI cpesiHero oo1iero oopazoBanus B Poccuiickoit depepanuu.

[Ipu popmupoBanuu coaepxaHus npeamera « XUMHUs YUTEHBI CIeIYIOIHNE MTOJI0KEHUS O Cieln(UKe U 3HAUEHUU HAYKU XUMHUH.

XUMUS KaK 3JI€MEHT CHCTEMBbI €CTeCTBEHHBIX HayK MIpaeT ocoOyi0 poJib B CO3JAaHUU HOBOM 0a3bl MarepHanbHON KyJIbTYpbl, BHOCHT
CBOM BKJIaJ B (pOPMUPOBAHHE PAllMOHAILHOIO HAYYHOTO MBIIIJICHHUS, B CO3JIaHHE LEIOCTHOTO MPEICTaBIECHUs 00 OKPYXKAIOIEM MHUpE Kak O
€IMHCTBE TPUPOABI U YeloBeKa, KOoTopoe (opMupyeTcs B XMMHUM Ha OCHOBE NMOHHMMAaHMs BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHUpa,
OCO3HAHMSI B3aUMOCBSI3U MEX/1y CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BOZMOKHBIMU OOJIACTSIMH ITPUMEHEHHS.

CoBpeMeHHass XUMHsS KaKk HayKa cCO3HJaTelbHas, HayKa BBICOKMX TEXHOJOTMHM HampaBlieHa Ha pelIeHHE TII00aJbHBIX HpobiieM
YCTOMYMBOTO PA3BUTHUS UEIOBEUYECTBA — CHIPHEBOM, YHEPreTUUYECKOM, MUILIEBOM, SKOJIOIMUECKON 0€30MacHOCTH M OXpaHbl 3/I0pOBbs. TecHo



B3aMMOJICHCTBYSI C APYITMMHU €CTECTBEHHBIMU HayKaMH, XUMHs CTajga HEOThEMJIEMOW 4acTbiO MUPOBOH KyJbTYpbl, HEOOXOAUMBIM YCIOBHEM
YCIICIIHOTO TPYAA U JKU3HU KaXJI0TO 4YiieHa 001IecTBa.

B cooTtBeTcTBHM ¢ 0OLIMMH LETSIMH M IPUHIMAIIAME CpEIHEro o0riero odpa3zoBaHus coaepkanue npeamera «Xumus» (10—11 xmaccl,
0a30BbIif ypOBEHb M3YYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOATOTOBKY OOYYaromuXcs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHS B KU3Hb COLMYMA, MPOJODKEHUS 00pa30BaHuUs B Pa3IMUHBIX 00JIACTSIX,
HE CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMHEM.

CocTraBisromyuMu npeaMera «XuMus» ABISOTCS 0a30Bble Kypehl — «Opranndeckas Xumus» 1 «OO1as 1 HeopraHudyeckas XuMus»,
OCHOBHBIM KOMIIOHEHTOM COJEp>KaHUSl KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTeMa 3HAaHUH 10 HEOPraHMYECKOH XUMHM (C
BKJIIOYEHHUEM 3HAHMHA W3 oOlied XUMHMM) M OpraHuyeckod xumuu. DOpMUpOBaHHE IAaHHOM CHCTEMBbl 3HAHUM NpU H3YyYEHHUU HpeaMeTra
o0ecrieyrBaeT BO3SMOXXHOCTh PACCMOTPEHHSI BCEIr0 MHOT000pa3Hs BEIIECTB HA OCHOBE OOIINX MOHSATHI, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa comepkanusi KypcoB — «Opranmdeckas xumus» u «OOmast 1 Heopranudeckass XuMus» chopMUpOBaHa B IPOTrpaMMe IO
XMWY Ha OCHOBE CHCTEMHOTO MOAX0/1a K M3y4YECHHUI0 y4eOHOro MaTepralia 1 00ycIoBlIeHa HCTOPHYECKH 0OOOCHOBAHHBIM Pa3BUTHEM 3HAHUN HA
ONpeAeNEéHHBIX TEOPETUYECKUX YPOBHSAX. B Kypce opraHnyeckoil XMMHM BEILECTBAa pacCMaTpUBAIOTCS HA YPOBHE KJIACCHUYECKON Teopuu
CTPOCHHUSI OPraHMYECKHX COCIMHEHUM, a TAaKKE Ha YPOBHE CTEPEOXMMMUYECKHX U DIJICKTPOHHBIX IIPEICTaBICHUM O CTPOCHHUH BEILECTB.
CeeneHus 00 U3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTUU — OT YIJVIEBOJOPOJIOB /10 CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeAMHEHUH. B
Kypce OpraHMYeCKOW XUMHM IOJy4aroT pPa3BUTHE C(HOPMUPOBAHHBIE Ha YPOBHE OCHOBHOIO OOIIEro 0oO0pa3oBaHMs MEpBOHAYaJIbHBIE
NPEJCTAaBICHUS O XUMHUYECKOW CBS3M, KIACCU(PHUKAIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT WX CTPOEHUS, O
XUMHYECKOW PEaKIUU.

B npenmere «Xumus» 6a30BOro ypoBHsI paccMaTpUBAaeTCs M3yYEHHBIH Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS TEOPETHUECKHM
MaTepuai U (pakTOJIOTHUYECKHE CBEIEHUS O BELIECTBAX U XUMHUECKOH peakunu. Tak, B yacTHOCTH, B Kypce «O0111ast U HeopraHuueckas XUuMUs»
0o0yyaromuMcsl PeIoCTaBIAETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE MEPUOAMYECKOTO 3aKOHA C OOUIETEOPETUYECKUX M METOA0JIOTMYECKHUX
MO3ULUH, TITy0Xe MOHATh UCTOPUYECKOe U3MEHEHUE (PYHKIMI 3TOro 3aKoHa — OT 060011aro1el 10 00BACHSIOMIEN 1 TPOrHO3UPYIOILEH.

Envnasg cucrema 3HaHMM O BaKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHMM, CBOWCTBAX M NPUMEHEHUH, a TAKKE O XHMHUYECKUX
peakuusax, UX CyIIHOCTH M 3aKOHOMEPHOCTSAX IPOTEKaHUs NomojHseTcs B Kypcax 10 m 11 ximaccoB aneMeHTaMu coaepkaHHsl, UMEIOLIMMU
KYJBTYPOJOTMYECKHI M TNPUKIATHOW XapakTep. ODTH 3HAHHMS CIIOCOOCTBYIOT MOHHUMAHMIO B3aMMOCBSI3M XMMHUU C JAPYTUMHM HayKaMH,
pPacKphIBalOT €€ poJib B IO3HABATEIBHOM M NPAKTHUECKOW JAEATENbHOCTU YEJNIOBEKa, CIOCOOCTBYIOT BOCIHTAHHMIO YBaKEHHSI K MPOLECCY
TBOPYECTBA B 00JIACTH TEOPUH U MPAKTUYECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U IMYHOCTHO
3HaYUMBIX NMpoOIeMax, CBA3aHHBIX ¢ XMMHEW, KPUTHUECKH OCMBICINBATh MH(OPMALIMIO U MIPUMEHSTH €€ JJIsl NOMOJIHEHNs 3HAHUW, PeLIeHUs
MHTEJJIEKTYaJIbHBIX M DKCIEPUMEHTANbHBIX HCcleaoBaTenbckux 3anad. ConepkaHue ydeOHOro mnpeamera «XHMHs) JT@HHOTO YpPOBHS
W3YYEHUS OPUEHTHPOBAHO Ha (OPMUPOBAHKE Y 00YUAIOMIUXCS MUPOBO33PEHUYECKON OCHOBBI AJIs MOHUMaHUsS PUiocohCKux UaeH, Takux Kak:



MaTepHaIbHOE €IWHCTBO HEOPTAaHMYECKOTO W OPraHUYECKOrO MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIECTB HMX COCTAaBOM M CTPOCHHUEM,
MO3HABAEMOCTh MPHUPOJHBIX SBICHUH IyTEM SKCIEPUMEHTA M PEIICHUS TPOTHBOPEYHA MEXTY HOBBIMU (aKTaMU U TEOPETUYCCKUMU
MPEIMOCHUTKAMHU, OCO3HAHUE POJM XMMHU B PEUICHUH YKOJOTUYSCKUX MPOOIIeM, a TakkKe MpodsieM cOEpeKeHUs] IHEPTrEeTHIECKUX PECYPCOB,
CBIPbS, CO3/IaHUSI HOBBIX TEXHOJIOTUI U MATEPHUAJIOB.

B mrane pemieHus 3amad BOCHUTAHUS, Pa3BUTHS M CONMAIU3ALMU OOYYAIOMIMXCS TPUHATHIC MPOrPaMMONM MO XUMHH MOIXOIBI K
OTIPENICTICHUIO COJIEPKAHMsI M TIOCTPOCHUS MPeAMETa IPETyCMaTPUBAIOT (POPMHUPOBAHUE Y O0YJIAOITUXCSl YHUBEPCAIBHBIX YUSOHBIX JIEHCTBHM,
UMEIIMX 0a30BO€ 3HAYCHUE JUIS PA3JUYHBIX BHJIOB JICATECIBHOCTH: pEIICHUs MpoOJieM, MOWCKa, aHanu3a u o0paboTku WHOOpMaIuu,
HEOOXOAMMBIX JJII TMPHOOPETCHHS OIbITa MPAKTHYECKOW W HMCCIENOBAaTEIbCKONW ACATEIHHOCTH, 3aHUMAOIICH Ba)XKHOE MECTO B TO3HAHUU
XHMUH.

B npakTrke npenogaBaHus XMMUW KaKk Ha yPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs TaK M HA YPOBHE CPEIHEro 0OIero oOpa3oBaHus,
MIPY ONPEACIICHUU COJECP/KATEIIbHON XapaKTEPUCTUKU LEIEH U3YUYEHHUs MPEIMETa HAIPABICHUEM MTEPBOCTENEHHON 3HAYMMOCTH TPAAULIMOHHO
npu3HaETcst JOPMUPOBAHUE OCHOB XMMHYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTI'O €CTECTBO3ZHAHMS, MPAKTUICCKOM JISATEIIHHOCTH YEJIOBEKA U
KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. C METOAMUYECKOM TOUKH 3PEHHS TaKOW MOAXO K OMPEIEICHUIO 1eIe N3yueHus mpeIMeTa
SIBJISIETCSI BIIOJTHE OMPaBJaHHbBIM.

['maBHBIMM LIETISIMU U3yUEHUS TIpeaMeTa « XUMUS» Ha YPOBHE CpeAHero oo1iero oopazoBaHus Ha 0a30BOM YPOBHE SIBIISIOTCS:

(GhopMUpOBaHHE CHUCTEMBl XUMHYECKHX 3HAHUN KaK BaKHEWINEH COCTaBISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MHpPa, B OCHOBE
KOTOPOI JiexKaT KIIF0UeBbIe MOHATHSA, (DyHIaMeHTaIbHbIE 3aKOHBI M TEOPHH XUMHUHU, OCBOSHHUE S3bIKa HAYKH, YCBOCHHE U TIOHUMAHUE CYITHOCTH
JIOCTYITHBIX 0000IIIEHNI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHHU S,

(dhopMHUpOBaHHE W Pa3BUTHE MPEACTABICHUN O HAYyYHBIX METOJ/IaX IMO3HAHMS BEIIECTB M XUMHUYECKUX PEaKIUid, HEOOXOIUMBIX MIJIs
npuoOpeTeHUsT YMEHUNW OPUEHTUPOBATHCS B MHUPE BEIICCTB M XUMUUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B MPHUPOJIC, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUI U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U O0BSICHEHHEM XUMUYECKOT0 SKCIIEPUMEHTA, COOTI0ACHUEM
MpaBHII OE30MACHOTO OOPAIIEHHS C BEIIECTBAMH.

ConepxarenbHas XapaKTEpHUCTHKaA 1€ M 3aJady M3y4YeHHUs NpeIMeTa B MporpaMme Mo XMMHUU YTOUYHEHA UM CKOPPEKTHpPOBaHA B
COOTBETCTBUU C HOBBIMU MPHUOPUTETAMU B CHCTEME CpelHero oomiero oopazoBanus. CeroiHs B MPENOJaBaHUN XUMUHM B OOJBIICH CTEIEHU
oTnaéTcsl TMPEANOYTeHHE TPAKTHUECKON KOMIIOHEHTE COJepKaHus OOydeHHUs, OPHEHTUPOBAHHONW Ha TOJTOTOBKY BBIMTYCKHUKA
ororeo0pa3oBaTebHON OpraHU3aIlNH, BJIaICIONIET0 HE HA00OPOM 3HAHUH, a PYHKITMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCO0aMHU M YMEHHSIMU
AKTUBHOTO MOJIYYEHHUS 3HAHUHN Y IPUMEHEHUS X B PEATbHOM JKU3HH I PEIICHUS TPAKTHYECKUX 3a/1ad.

B o101 cBsA3M ipu M3ydeHUN NpeaMeTa «XUMH» TOMUHUPYIOIIee 3HaUeHHEe TPUOOPETAIOT TaKKe e U 3a/1a4u, KaK:



ajanrtanus oOyyarouxcs K yCIOBHSIM JUHAMUYHO Pa3BUBAIOLIETOCS MHpa, (OPMUPOBAHUE HHTEIUIEKTYAIbHO Pa3BUTON JIMYHOCTH,
TOTOBOHM K CaMO00Opa30BaHMIO, COTPYIHHUYECTBY, CAMOCTOATEIBHOMY MPHUHATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

(dopmupoBaHre y 00y4JaIOIMIMXCsl KJIIIOUEBBIX HABBIKOB (KIIFOUYEBBIX KOMIIETEHIIHIA), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE ISl PA3ITMIHBIX
BUJIOB JICATEIHHOCTU: pEIICHUs mNpoOiieM, TOWCKa, aHanu3a W 00paboTku wuHOpManuuU, HEOOXOAUMBIX [UIsi TPUOOPETCHHS OIbITA
NESTEIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B IMO3HAHUM XHMHH, a TaKXe AJs OLIEHKH C IMO3ULIUKA HKOJIOrMYecKoil 0e3omacHOCTH
XapakTepa BIMSHUS BEIIECTB M XUMUYECKUX MTPOLECCOB HAa OPraHU3M UYeIOBeKa U MIPUPOAHYIO CPELY;

pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB, HWHTEIUIEKTYaJbHBIX W TBOPYECKHUX CHOCOOHOCTEH OOydarolmuxcs: CHOCOOHOCTH
CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUSA MO XUMHH B COOTBETCTBUU C JKU3HEHHBIMH IMOTPEOHOCTSMH, HCMOIB30BaTh COBPEMEHHBIE
UH(POPMALMOHHBIE TEXHOJIOTHH IS TIOMCKA M aHAIN3a y4eOHOW U HAYYHO-TIOMYIISIPHON HH(POPMAITUN XUMHYECKOTO COJICPIKAHNUS;

(dbopMHUpOBaHHE ¥ PA3BUTHE y OOYYAIONIMXCS AaCCOIMATHBHOTO M JIOTHYECKOTO MBINIICHUS, HAOIOIATEIIBHOCTH, COOPaHHOCTH,
AKKypaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOAMMBI, B YACTHOCTH, IPY TUIAHUPOBAHUH M ITPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHUE y O0yJaroImuXxcs yOSKIEHHOCTH B TYMAaHUCTUYECKON HANPaBICHHOCTH XUMUH, €€ BaKHON POJIM B PEIICHUH TII00aTBHBIX
npo0JieM palMOHAIBLHOTO MPUPOIONOIB30BAHUS, TOTIOJHEHHS YHEPIeTUUECKUX PECYPCOB M COXPAHEHUSI IPUPOIHOTO PABHOBECHS, OCO3HAHUS
HEO0OXOUMOCTH OEPEKHOTO OTHOILIECHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, a TAK)Ke MPUOOPETEHUS OIBITA UCIIOIb30BAHUS TTOJTYYCHHBIX 3HAHUI
JUTSL IPUHATHUS TPAMOTHBIX PELICHUH B CUTYalUsIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHHUSIMH.

Henu u 3agaun WM3y4eHHs TMpeaMeTa «XUMUs» MOJY4YWId MOAPOOHYI0 METOAMYECKYI0 MHTEeprpeTanuio B pasaene «llmanupyemsbie
pe3yabTaThl OCBOCHUS MPOTPaMMBI IO XHMHN», TAKUM 00pa3oM oOecrieueHo 4ETKOE MPEICTaBICHUE O TOM, KaKhe 3HAHUS M YMEHHS UMEIOT
IpsSIMOE OTHOIIIEHHUE K peai3alii KOHKPETHOMN IIETTH.

B yuebHOM mutaHe cpegHero ooOuiero oOpa3oBaHHs NMpeAMET «XHUMHs» 0a30BOT0 YpOBHS BXOJUT B COCTaB IpeIMETHOM oOiacTtu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

OO111ee 9rcIo 4acoB, PEKOMEHIOBAaHHBIX I U3ydeHHUs XUMuH — 68 yacos: B 10 kimacce — 34 yaca (1 gac B Henenro), B 11 kmacce — 34
yaca (1 gac B Hezento).

Copneprxanue oOyuenus B 10 kiacce.

Opranudeckasi XuMHSL.

TeopeTnueckrue OCHOBBI OPraHUYECKONH XUMUH.

[Ipenmer opraHmyeckod XWMHHW: € BO3HHKHOBEHHE, Pa3BUTHE W 3HAYCHHWE B IOJIYYCHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus
CTpOCHHUSI OpraHmdyeckux coenuHeHnid A.M. BytiepoBa, e€ ocHOBHBIe mosokeHUs. CTPYKTypHBIE (OPMYJIBl OPraHMYECKUX BEIIECTB.
[omornorus, n3omepusi. XMMHUYECKast CBS3b B OPTAaHUYECKUX COSAMHEHHIX — OJIMHAPHBIC U KPATHBIE CBSI3H.



IIpencraBnenue o KiaccupUKaMM OpPraHWYECKUX BellecTB. HoMeHKIaTypa OpraHM4ecKHX COEIUHEHHMH (cucTtemMaThyeckas) U
TPUBUAJIbHBIE HA3BAaHUS BAXKHEUIINX MTPEICTABUTENEH KJIACCOB OPraHUYECKUX BELIECTB.

OKClepUMEHTAJIBHBIE METOJIbl M3Y4YEHMsI BEUIECTB M MX IPEBPAIICHUN: O3HAKOMIIEHHE C OOpa3laMu OpraHM4eCKUX BEIIECTB U
MaTepuajaMi Ha X OCHOBE, MOJCIMPOBAHHE MOJIEKYJI OPraHMYECKHUX BEIIECTB, HAONIOJEHUE M OMHMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAILCHUIO OPTAaHUYECKUX BEIECTB MPH HarpeBaHUH (TUIaBJIeHUE, OOYTIIMBaHUE U TOPEHUE).

VYrieBogoposl.

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psiA. MeTaH U 3TaH — NpocTeiiue NpeICTaBUTENH aNKaHOB: (U3NYECKUE U XUMUUYECKHUE
CBOMCTBA (PEaKIMK 3aMEILEeHUS U TOPEHUs ), HAXOKICHHUE B IPUPOJIE, TOIyYEHUE U IPUMEHEHUE.

AJKeHbBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAl. DTHICH U NPONMJICH — MPOCTEHIINE MPEICTaBUTENN aJIKEHOB: (PM3HUECKUE U
XUMHUUYECKHE CBOMCTBA (peaKuy THIAPUPOBAHUS, TAJIOT€HUPOBAHMS, THpATalluY, OKUCIIEHUS U TIOJIMMEPHU3ALINHN ), TOTYYEHUE U IPUMEHEHUE.

Ankanuensl: Oyramuen-1,3 u wmetunOyragueH-1,3: cTpoeHue, BaKHEHIINE XHUMHYECKHE CBOWCTBA (peakiusi IOJIUMEPU3AIUN).
[TosryueHne CUHTETUYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKHM psJl. ALETWIEH — MPOCTEUIIUI NpeICTaBUTENIb AJKUHOB: COCTAaB,
CTpoeHue, (u3MyYeckrue M XUMHMYECKHe CBOWCTBA (peaklUMu TUAPUPOBAHHUSA, TAJONEHUPOBAHMSA, TUApATallUd, TOPEHUs), MOJIy4YeHUe Hu
IIPUMEHEHHUE.

Apensl. benzoun: cocraB, cTpoeHue, GU3NUECKUE U XMUMUYECKHUE CBOWCTBA (pEaklMM raJlor€eHUPOBAHUS W HUTPOBAHUSA), MOJTyYEHHUE U
npuMeHeHne. TOKCHYHOCTh apeHOoB. [ 'eHeTHuecKast CBsI3b MEXy YIIIEBOAOPOAAMHU, IPUHAMIEKAIMMH K Pa3InYHbIM KJIaCCaM.

[Ipupoanbie McTOUHUKM yrieBogoponoB. [lpupoansiit ra3 u nonyrtHele HedTsHble ra3pl. HedTes u e€ mpoucxoxaenue. CrocoOsbl
nepepaboTku He(TU: MEPEeroHka, KPEeKUHI (TePMHUUYECKUN, KaTaluTU4deckuil), nuponus. [IponykTel nepepaboTku HedTH, UX NPUMEHEHUE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosib 1 MPOyKThI €ro nepepadboTKu.

DKcrepuMEeHTAJIbHbIE METO/bl M3YUEHHUsl BEUIECTB M MX MPEBPALICHUI: 03HAKOMJIEHHE ¢ 00pa3llaMy IJacTMAcC, KaydyKOB U PE3UHBI,
kostekuu «HepTb» u «Yroaby», MoJIeNUpoBaHUE MOJIEKYJ YIJIEBOJAOPOAOB U ralOTeHONPOU3BOIHBIX, IPOBEIEHHE MPAKTUUYECKON paboThI:
MIOJIyYEHHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

PacuérHble 3anauu.

Bbruuciienus no ypaBHEHHMIO XMMHUYECKOM peakiu (Macchl, 00bEMa, KOIMYECTBAa MCXOAHOTO BEIIECTBA MIIM MPOAYKTA PEaKIMH IO
U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIUH).

Kucnopoacoaepxaniye opraHM4ecKue COeIMHEHMS.

[IpenenbHble 0THOATOMHBIE COUPTHI. METaHON M 3TaHOJ: CTpOEHHE, (PU3NYECKHE M XUMHUYECKHE CBOMCTBA (pEakUuu C aKTUBHBIMU
MeTaJlJIaMH, rajloreHOBOAOPOIaMu, TOpEeHKE), MpUMeHeHue. BonopoaHbie CBA3M MEXy MOJIEKyJlaMu criupToB. [leiicTBre MeTaHona U 3TaHoNa
Ha OpraHU3M YeJIOBEKa.



MHoOroaToMHbl€ CHMPTHI. ODTHJIEHIJIMKOIb M TIJIMLEPUH: CTPOCHHE, (U3MUECKHe M XUMHUYECKHE CBOICTBa (B3auMojeicTBue co
IEJIOYHBIMM METaJlJIaMHU, Ka4eCTBEHHAsl peaklusi Ha MHOTOATOMHBIE CIUPTHI). [leficTBue Ha opraHu3M denoBeka. IIpuMeHeHue raunepruHa u
STUJICHTJIUKOJISL.

@deHoII: CTpOCHUE MOJIEKYIIBI, (PU3NYECKHe U XUMHUECKue cBoiicTBa. TokcuunocTs (eHomna. [Ipumenenune gpenomna.

Anbneruasl. @opManbIeru, aneTalbIerua: CTpoeHHe, (GU3NYeCKre U XMMUYECKHE CBOMCTBA (PEaKLMU OKHCICHHUS U BOCCTAaHOBIICHHS,
Ka4eCTBEHHbIE PEaKI1H), [I0JIyY€HHE U IPUMEHEHUE.

OnHOOCHOBHBIE Mpe/iebHblE KapOOHOBBIE KHUCIOTHI. MypaBbMHas M YKCYCHash KHUCJIOTBI: CTpPOCHME, (DU3MYECKHE U XHUMHUYECKUE
cBO¥icTBa (CBOIiCTBa, O0IIMeE AJIS Kiacca KUCIOT, peaklus TepuduKanun), nojaydyeHue u npumeHenue. CTeapuHoBas U OJIEMHOBAs KHUCIIOThI
KaK [IPEJICTABUTENIN BBICHIMX KapOOHOBBIX KUCIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOIIIEe eiiCTBHE.

CrnoxHble 3(UpHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ maponu3 cioxHbx 3¢upoB. XKupsl. ['unponms xxupos. [IpuMeneHne Kupos.
buosiornueckas posb JKUPOB.

VYrneBoabl: cocTaB, KiacCU(PUKaLUs yriieBOJAOB (MOHO-, IU- U MOJKMCAaxXapuel). [ 7110Kk03a — npocTelmii MOHOCaxapui: 0COOEHHOCTH
CTPOCHUSI MOJIEKYJIbI, (PU3NUECKUE ¥ XUMHUYECKUE CBOICTBa (B3aumozeiictBue ¢ ruapokcunoM menu(ll), okucnenrne aMMruadHbIM pacTBOPOM
okcuna cepebdpa(l), BoccTtaHoBieHue, OpoXKEHME TIUIFOKO3bI), HAXOXKJEHHE B NPUPOAE, NMpPUMEHEHHe, Ouonoruyeckas poisib. POTOCHHTES.
@pyKTO3a KaK U30Mep IIIIOKO3bI.

Kpaxman u nemmrono3a kak HpupojHble moiauMepbl. CTpoeHue Kpaxmajna M Lesuioio3bl. dusznyeckne W XMMHUYECKHE CBOMCTBa
KpaxMmasa (TUAPOJIN3, KaueCTBEHHAs! peakius C HOJIOM).

DKcrepuMEHTAJIbHbIE METO/bl M3y4YEHHUS BEIIECTB UM UX IMPEBpALICHUI: MpoBeleHuE, HAOII0ACHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX
OTBITOB: TOPEHUE CIIUPTOB, KAUYECTBEHHBIE PEAKIIUU OJTHOATOMHBIX CIUPTOB (OKHCIEHHE 3TaHosIa okcuaoM Meau(1l)), MHOroaTOMHBIX CIUPTOB
(B3aumosielicTBue riuuepuHa ¢ rugpokcugom meau(ll)), anbrernnoB (OKMciIeHHEe aMMHauHbIM pacTBOpoM okcua cepedpa(l) u runpoxcuiom
meau(Il), B3anmoielicTBrE Kpaxmalia ¢ H0JI0M), MPOBEIEHNE MTPAKTUUECKOU pabOoThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérneie 3amaun.

BbruuciieHus no ypaBHEHHMIO XMMHUYECKOM peakiMu (Macchl, 00bEMa, KOJIMYECTBAa HCXOAHOTO BELIECTBA MJIM MPOAYKTA PEAKIMH IO
U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOHBIX BEIIECTB MU MPOTYKTOB PEAKIUH).

A3oTcozeprKaliie OpraHn4eckie COeINHEHNS.

AMUHOKHCIIOTBl KaKk amM{(OTepHble OpraHuueckue coeguHeHus. dusznyeckne M XUMHUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha MpHMeEpe
rmirHa). bruomornueckoe 3HaueHHE aMHHOKHUCIIOT. [lenTuast.

benku kak mpuUpoIHBIE BHICOKOMOJIEKYISIpHbIE coefuHeHus. [lepBuuHas, BTopuyHas M TPeTHUYHAs CTPYKTypa OenkoB. XHMHUYECKHE
CBOMCTBA OEJIKOB: THAPOJIN3, ACHATYpaIsl, KAUeCTBEHHBIC PEAKIIUH Ha OCIKH.



DKcrepuMEHTAIbHbIE METOJIbl WM3YYEHHs BEIIECTB M MX IpeBpallleHui: HaOJIOJCHHE U ONUCAaHHE JEMOHCTPALMOHHBIX OIBITOB:
JeHaTypanus OeKOB MPU HarPEBAaHHUH, I[BETHBIC PEAKIINU OEIIKOB.

BbICOKOMOIEKYIISIpHBIE COCIUHEHMS.

OCHOBHBIE HOHATUS XUMHUU BBICOKOMOJICKYJIAPHBIX COGI[PIHCHPIﬁZ MOHOMCp, MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDL IMOJIMMCPU3ALNHU,
CpCaHdasa MOJICKYJIApHAsA Macca. OcHOBHEIE MCTOJbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/Iﬁ — [MOJIMMEpHU3alnA U IMMOJUKOHACHCAI V.

DKCrepuMEHTAIbHBIE METO/bI M3yYeHHUS BEIIECTB U UX IPEBPAILECHUI: O3HAKOMIIEHHE ¢ 00pa3liaMu MPUPOJHBIX U MCKYCCTBEHHBIX
BOJIOKOH, IIJTACTMACC, KAy4yKOB.

MexnpenMeTHbIE CBS3U.

Peanuzanus MexnpeaMeTHbIX CBSI3eM NMPU M3YyYEHUU OpraHudeckod xumuu B 10 Kiacce oCylIECTBISIETCS Yepe3 MCIOJIb30BAHUE KaK
06HII/IX CCTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaKk H HOHﬂTHﬁ, ABJIAIOINNUXCA CUCTCMHBIMH IJId OTACJIBHBIX IPEAMCTOB €CTCCTBCHHO-HAYYHOI'O
IMKJIA.

OOmue ecTecTBeHHO-HAYYHBIC IOHSTHUS: SBJICHHWE, HAy4YHBIM (DaKT, THIIOTE3a, 3aKOH, TCOpHs, aHAIU3, CHHTE3, KiaccuduKars,
MEePUOIUYHOCTh, HAOJIOIEHNUE, U3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHUE.

®duzuka: marepus, dHEpPrus, Macca, aToM, JJIEKTPOH, MOJEKyJa, YHEPreTUYeCKUi YpOBEHb, BEIIECTBO, TeJl0, 00BbEM, arperaTHoOe
COCTOSTHUE BEIleCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHHUS.

buonorus: knerka, opranusMm, 6uochepa, oOMEH BelIeCTB B OpraHu3Me, (OTOCHHTE3, OMOJOTMYECKH aKTHUBHBIE BemiecTBa (OenkH,
YTJIEBOJIBI, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPO/IBI, TOJIE3HBIE UCKOIIAEMbIE, TOITUBO, PECYPCHI.

TexHonorus: MMUIICBBIC MPOAYKTBI, OCHOBLBI PANHOHAIBHOTO IIMTAaHHA, MOIOMIUEC CpPCACTBA, JCKAPCTBCHHBIEC H KOCMCTHUYCCKUC
npemnaparbl, MaTCpUuajibl U3 HCKYCCTBCHHBIX U CHHTCTHYCCKHUX BOJIOKOH.

Conepsxanne o0yuenus B 11 kacce.

OO01mas u HeopraHu4yecKasi XUMHUSL.

Teopernueckrie OCHOBBI XUMHH.

XuMudeckuil snmeMeHT. AToM. Sapo aroma, M30TOMBL. DJIEKTPOHHAS O00O0JOYKAa. DHEPreTUYECKHUE YPOBHH, MOAYPOBHU. ATOMHBIE
opouranu, s-, p-, d- anemeHTbl. OCOOCHHOCTH pACHpPECICHHS IEKTPOHOB 1O OPOUTANISAM B aTOMax 3JIEMEHTOB MEPBBIX YCTHIPEX MEPUOJIOB.
DneKTpOHHasE KOH(QUTYpAIIHs aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuonuueckas cucrema xumudeckux snemeHToB [[.M. MenpaeneeBa. CBsA3b MEPUOJUYECKOTO 3aKOHA U
[Tepnonnueckoii cuctempl xumMuueckux diemeHToB JI.M. MenneneeBa ¢ COBpEMEHHOW TEOPHEH CTPOEHHS aToOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB XHUMHYECKHUX DIEMEHTOB U 06p33yeMBIX HMHU TIPOCTBIX M CJIOKHBIX BCIOCCTB IIO IpymnrmamM M ICPUOJaM. 3HaueHne
MEPUOIUYECKOT0 3aKOHA B PA3BUTHH HAYKH.



Crpoenue BelecTBa. XUMHUECKas CBA3b. BUJIbl XUMUUECKOM CBsI3U (KOBaJICHTHAsl HENOJISIPHAS U MOJIAPHAs, HOHHAS, METaJUIMYecKast).
Mexanu3aMbl 00pa3oBaHMs KOBAJCHTHON XMMHUYECKOH CBs3M (OOMEHHBIH M JIOHOPHO-AaKIENTOpHBIN). Bomopoanas cBs3b. BaneHTHOCTS.
DneKTpoOoTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTaBa BEIECTBA. THIIbI KPUCTAIIIMYECKUX PEIIETOK.
3aBUCHUMOCTb CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILIETKH.

[Tonstue o nucnepcHsbIx cuctemax. McTuHHbIE ¥ KOJUIOMIHBIE PacTBOPEL. MaccoBas 10J1 BEIECTBA B PacTBOPE.

Knaccugukanus Heopranuueckux coequHeHnd. HomeHkiaTypa HeEOpraHMYecKMX BeIeCTB. |'eHeTHueckas CBsI3b HEOPraHUYECKUX
BEUICCTB, IPUHAICKANIUX K Pa3IMYHbIM KJIacCaM.

Xumnueckas peakius. Knaccupukanus XMMUYECKUX peakUii B HEOPraHWYECKOH U OPraHUYecKOM XMMHUHU. 3aKOH COXPAHEHUS! MacChl
BEILECTB, 3aKOH COXPAHEHUS U IIPEBPALLECHUS JHEPTUU P XUMUYECKUX PEAKLIUSX.

CkopocThb peakiuy, €€ 3aBUCUMOCTb OT pa3inuHbIX paxTopoB. OOpaTuMble peakiuu. XuMudeckoe paBHoBecue. MaKkTopsl, BIUAIOIINE
Ha COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense.

OnexTponutuueckas auccounanus. CuiibHble M ciiadble 31eKTpoiuThl. Cpena BOJHBIX pacTBOPOB BEUIECTB: KHCJas, HEUTpaibHas,
menao4Has. Peakiuy noHHOro oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

DKclepUMEeHTAIbHbIE METObl U3YUYEHUS BELIECTB U MX IMpeBpallleHuil: geMoHcTpauus tadbuul «llepuoanyeckas cucremMa XMMHYECKUX
sanemeHToB JI.M. MenneneeBa», u3yueHHEe MoOjeNeH KPUCTAUIMYECKUX pEIIETOK, HAOII0JAEHHWE M OMNHMCAHUE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joKEHUE IMEPOKCHAa BOJOpPOAa B TMPUCYTCTBUM KaTalu3aTopa, OINpEAeTeHHE CpeIbl PAcTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCAIBHOIO MHIMKATOPA, PEAKIIMM HOHHOTO 0OMEHa), IPOBEACHNE MPaKTUIeCKol paboThl «BiausHue pa3nuyHbix (akTopoB Ha
CKOPOCTh XUMHUYECKOU PEAKIINM».

Pacuérneble 3anaun.

Pacué€rel 10 ypaBHEHUsAM XMUMUYECKUX pEaKlMil, B TOM 4YHCIIE TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C MCIOJB30BAHUEM IOHATHUS
«MaccoBasi A0JIs1 BEILIECTBAY.

Pa3nen 2. Heoprannueckast Xumusl.

Hewmerannsl. [Tonoxenne HemeramioB B [lepuoanydeckoii cucreme xumuueckux anemeHToB .M. MenneneeBa 1 0coOEHHOCTH CTPOEHHUS
aToMoB. @U3MUECKUE CBOICTBA HEMETAIIOB. AJIJIOTPOIUS HEMETAIUIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaeponaa).

XUMUYECKHE CBOICTBa BaKHEHIIMX HeMeTalsioB (TajloreHoB, cephl, a3ora, Qocdopa, yriepoga M KpeMHHS) U HX COEAMHEHUH
(OKCHI0B, KHUCIIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COETUHEHHI).

[IprMeHeHne Ba)KHEUIINX HEMETAINIOB U UX COCUHEHUN.



Meramnbl. [lonoxxenune metamioB B Ilepuogumdeckoit cucreme xumuueckux snemeHToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI09eK aroMoB MeTaioB. OOmme ¢usnyeckue cporicTBa MeTauioB. CIUIaBel METAJUIOB. DIEKTPOXHUMHUYECKUN PSJT
HaIPSKEHUN METaJUIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX METAUIOB (HATpUM, KanuM, KalbIMil, MarHui, aJlOMUHUHN, LHUHK, XpPOM, JKEJe30, MElb) U HX
COCJIMHEHU.

OO6mume crmocoOb! moTydeHus: MeTauioB. [I[puMeHeHne MeTauioB B ObITY U TEXHUKE.

DKCIEepUMEHTAIBHBIE METOJBl M3YyYCHHs BEIIECTB M HMX MPEBpAIEHUN: H3YYCHHE KOJUICKIMU «MeTauibl M CIUIaBbI», 00pa3IoB
HEMETaJUIOB, pEIICHUE YKCIIEPUMEHTAIIbHBIX 3aja4, HaOI0/ICHUE U OMMCAaHNEe IEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (B3aUMOCHCTBHE
TUAPOKCH/IA ATFOMUHHUS C paCTBOPAMH KHUCIIOT M IIeJI0Ue, KaueCTBEHHBIC PEaKIIMA Ha KATHOHBI METAJIJIOB).

Pacuérnnie 3a1aum.

Pacuérter maccel BemecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO U3 YYACTBYIOIIMX B
peaKIu BEUIeCTB, pacuéThl Macchl (00bEMA, KOJTUYECTBA BEUIECCTBA) IPOYKTOB PEAKIIMU, €CIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMUA U )KU3Hb. MEXIPEAMETHBIE CBSI3H.

Ponb xumun B o0ecrie4eHUH IKOJIOTUYECKOM, IHEPreTUYECKON U MUIIEeBON 0€30MacHOCTH, pa3BUTUU MeAULIUHEL. [IoHITHE 0 HAayYHBIX
METO/Iax MO3HAHUA BEIIECTB U XUMUYECKUX PEaAKIUM.

[IpencraBienust 06 OOIMIKMX HAYYHBIX IPUHIIMIIAX MPOMBIIUIEHHOTO MOJTYYSHHs BAXKHEHIIINX BEIIECTB.

UenoBek B MUpPE BEIIECTB M MAaTEPUATIOB: BaKHEWIINE CTPOUTEIbHBIE MaTepUalibl, KOHCTPYKIIMOHHBIE MaTepUalbl, KPaCKH, CTEKJIO,
KepaMHKa, MaTepUaJIbl IJIs1 SJICKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIE yI00pEHUs.

XuMHsT W 3/I0pOBhE YEJIOBEKA: TMpaBUJia HCIOJIB30BAHMS JICKAPCTBEHHBIX IIPENaparoB, IpaBuiia O€30MaCHOTO HCIOIb30BaHUS
MpenapaToB OBITOBOM XUMHUU B MOBCETHEBHON KU3HH.

Peanuzanuss MeXnpeaIMETHBIX CBS3€M NpU W3y4eHMHM OOIIed M HeopraHumdeckod xumuu B 11 Kjacce ocyllecTBiIsieTCsl 4depes
UCIIONIb30BaHME KakK OOIUX €CTECTBEHHO-HAYyYHBIX TOHSATHUN, TaK W TOHSATHH, SBIAIOMIMXCS CHUCTEMHBIMH JUISI OTAETBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mne ecTecTBEHHO-HAyUHbIE MOHATHUS: HAYYHBIN (pakT, TUTIOTE3a, 3aKOH, TEOpUs, aHAIIU3, CUHTE3, KiIacCU(UKAIINS, IEPUOAUIHOCTb,
HaOII0/IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, SIBIICHHUE.

duzMka: Marepus, SHEprusi, Macca, aToM, 3JEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOIl, PAJUOAKTUBHOCTh, MOJIEKYJA, YHEPTeTUUECKUN
YPOBEHB, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIeCTBa, (PHU3NUECKHE BEIMUYMHBI M €IMHUIIBI UX H3MEPEHUS, CKOPOCTh.

buonorus: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadmusi: MuHEpaIBI, TOPHBIE TOPOJIBI, TIOJIE3HBIE UCKOIIAEMbIE, TOTTUBO, PECYPCHI.



TexHonorus: XMMUYECKass MPOMBIIUICHHOCTh, METAJUTypTUsi, MPOU3BOJICTBO CTPOUTEIBHBIX MATEPUAIOB, CEIBCKOXO3SHCTBEHHOE
MMPOU3BOACTBO, MNHIICBAsA MPOMBIINIICHHOCTD, (bapMaI_[eBTI/I‘-IeCKaSI NPOMBINIJICHHOCTb, HPOU3BOJACTBO KOCMCTHUYCCKUX  IIPCIIApaTOB,
MMPONU3BOACTBO KOHCTPYKIIMOHHBIX MaTCPHUAJIOB, SJICKTPOHHAA MPOMBIIIJICHHOCTh, HAHOTCXHOJIOTUH.

[TnarupyemMble pe3ynbTaThl OCBOSHHS MPOTPaMMbI IO XUMHUH Ha YPOBHE CPEAHET0 001Iero oopa3oBaHusl.

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYAIONIUMUCS MPOrpaMM CPEIHEro O0IIero oO0pa3oBaHUS
(JIMYHOCTHBIM, METANPEIMETHBIM U MPEeIMETHBIM). HaydyHO-MeTOaMUYecKol OCHOBOM Jisi pa3pabOTKH TUIAHHUPYEMBIX PE3yJIbTaTOB OCBOCHHS
POTpaMM CPEAHEro O0IIero 00pa30BaHUs SBISETCS CUCTEMHO-ICSITEIBHOCTHBIH MTOIX O/,

B cOOTBETCTBUU € CHCTEMHO-ACATEIBHOCTHBIM IOAXO0JIOM B CTPYKTYpE JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS INpeaMeTa «XUMHs» Ha
YPOBHE CpeIHEero o0I1Iero 00pa3oBaHus BbIICICHBI CICIYIONUE COCTABIISIOIINE:

OCO3HAaHHE OOYYAIOIIMMHCS POCCHICKOW TPakKIaHCKOH HISHTHYHOCTH — TOTOBHOCTH K CaMOPa3BHTHUIO, CAMOCTOSTEIBHOCTH H
CaMOOTIPEICIICHUIO;

HaJIMYne€ MOTUBAIINU K O6quHHIO;

LIeJICHANTPABICHHOE PA3BUTHE BHYTPEHHHUX YOCKICHUN TUYHOCTHA Ha OCHOBE KJIFOUEBBIX IICHHOCTEHW U UCTOPUYECKUX TPATUIU 6a30BOM
HAYKU XMMUHU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATbCS B CBOCH JESATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH,
NPUCYIIUMHU [EIIOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHUS;

HaJIM4Yue TMPaBOCO3HAHUS 9KOJOTHYECKON KYIbTYpPhI i CIIOCOOHOCTH CTaBUThH LIETTU U CTPOUTH )KU3HEHHBIE TIJIAHBI.

JIngHOCTHEBIE pPE3YyIbTAaTbl OCBOCHHA IPCIAMETA «XuMUs» JOCTUTAaKOTCA B €AUHCTBEC yqe6H0f/'I U BOCIIMTATEILHOU JACATCIIBHOCTHU B
COOTBETCTBUH C TYMAHUCTHYCCKUMH, CONUOKYJIbTYPHBIMH, JYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH U HACATIaMU pOCCHﬁCKOFO rpax1aHCKoro
06HI€CTBa, IIPUHATBEIMU B O6HI€CTB€ HOpMaMH U IIpaBUJIaMU ITOBCIACHMHA, CHOC06CTBYIOHII/IMI/I nponeccaMm CaMOIIO3HaHUA, CaMOpPAa3BUTHA U
HPAaBCTBCHHOI'O CTAHOBJICHHUA JINYHOCTHU O6y‘-IaIOHII/IXC$I.

JIndHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPaKalroT CPOPMUPOBAHHOCTH OIBITA MO3HABATEIBHOM M MPAKTUYECKOU
NESTENIbHOCTH 00YJArOIIMXCS 0 Peau3allii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpasx1aHCKOTO BOCITUTAHHSL:

OCO3HaHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBAXKSHHSI K 3aKOHY U TIPABOMOPSIKY;

MIPEJICTABJICHHSI O COLMATBHBIX HOPMAaX M MPaBUIaX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOI TBOp‘-IGCKOfI ACATCIIBHOCTU IIPpHU CO3JaHUN y‘-Ie6HI)IX IMPOCKTOB, PCIICHUN y‘-Ie6HBIX 1 I1I03HABAaTCJIbHBIX 3a/1a4,
BBITIOJTHCHUHU XUMHUUYCCKHX OKCIICPUMCEHTOB;,

CIIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbl JPYTUX MPH aHAJINW3€ Pa3IMYHBIX BUJOB y4eOHOM
JIESITSIIBHOCTH;



2) NaTpUOTHYECKOTO BOCIIUTAHUSL:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY U HAyYHOMY HacJIEJUI0 OT€YECTBEHHON XUMMH;

YBKEHHSI K MIPOIIECCY TBOPUECTBA B OOIACTH TEOPUU U MPAKTHUYECKOTO MPUMEHEHHS] XUMHUH, OCO3HAHUS TOTO, YTO JOCTIXKEHHUS HAYKH
€CTb pe3yJIbTaT JJINTENbHBIX HAOIIOIEHNH, KPOIIOTIUBBIX IKCIIEPUMEHTAIBHBIX [IOMCKOB, IIOCTOSIHHOI'O TPY/AA YYEHBIX U IIPAKTUKOB;

MHTEpECa U TI03HABATEIILHBIX MOTHUBOB B MOJYYSHHH U TIOCIEAYIOUIEM aHAIN3e WHPOPMALIUU O MEPEAOBbIX JOCTHKCHHUIX COBPEMEHHON
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STHUECKOr0 MOBEICHMS;

CIIOCOOHOCTH OLICHMBATh CUTYallUM, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSMH, U IPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJCHHE U MOCTYNKHU CBOMX TOBapHILEH C MO3UIMI HPAaBCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE
IIOCJIEICTBUM 3THUX IIOCTYIIKOB;

4) popMupOBaHUS KYJIBTYPbI 3I0POBBSI:

MIOHMMAaHMsI LEHHOCTEN 3/10pOoBOro M 0Oe30macHoro oOpasza KM3HHM, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY
(GU3n4EeCKOMY U IICUXUYECKOMY 3/I0POBBIO;

co0JII0ICHUSI ITPaBUII 0€30M1acCHOr0 OOPALIEHHUs C BELIECTBAMU B OBbITY, TOBCEJHEBHOM JKU3HU U B TPYIOBOH J€ATEIIbHOCTH;

MOHUMAaHMsI LIEHHOCTHU MPaBWJI MHIUBHIyaJbHOIO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOXKAIOUIUX 30POBBIO U
JKU3HHU JTIOCH;

OCO3HAaHUS MOCIEACTBUM U HENPUATHS BPEAHBIX MIPUBBIUEK (YIIOTPEOJIEHUS aJIKOT0JIs, HAPKOTUKOB, KypeHUs);

5) Tpy10BOTO BOCITUTAHUS:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTU B Yy4€OHO-MCCIIEI0BATENIbCKONW NEATENbHOCTH, OOIIECTBEHHO IOJE3HOM, TBOPUECKON M JApPYrux
BUJaX JEATEIBHOCTH;

YCTQHOBKH Ha aKTMBHOE Y4acCTHE B PELICHUH MPAKTUYECKUX 3a/1a4 COLMaIbHOM HAaIpaBIeHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY M3y4YeHHIO MpOo(deccHil pa3IuyHOro poja, B TOM YHCJIE€ HA OCHOBE NMPUMEHEHUs MPEeJAMETHBIX 3HAHUHU 1O
XUMHUU;

YBa)XEHHUS K TPYLY, JIOASIM TPYyJa U pe3ysbTaTaM TPYAOBOH I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MHAMBHUAYAJIbHON TPAEKTOPHH 0Opa3oBaHus, Oyayuied mpodeccuu u peanusanuud cOOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMHUU, MHTEPECOB U NMOTpeOHOCTEN 00I1IeCcTBa;

6) 9KOJOrMUYECKOTO BOCITUTAHHMS:

9KOJIOTMYECKH 11€1eCO00Pa3HOro OTHOLIEHHS K MPUPOJIE, KaK UCTOYHHUKY CYILIECTBOBAHUS KU3HU Ha 3eMJI€;



MOHUMAaHMsSI TJIOOATFHOTO XapaKTepa SKOJIOTHYECKHX MpoOJeM, BIUSHUS SKOHOMHYECKHX IPOIIECCOB HA COCTOSIHHME MPHUPOJHON U
COLIMAJIBHOW CPENbL;

0CO3HAHMS HEOOXOAUMOCTH HCIIOJIb30BAHMS JOCTHXKEHUI XUMHUU JIJIs1 pEIIEHHUS BOIIPOCOB PALlMOHAIBHOTO IPHPOIOTIONIE30BAHMS;

AKTUBHOTO HEMPUATHS ICHUCTBUN, MPUHOCSIIMX BpEI OKPYXAIOIIEH MPUPOIHON Cpele, YMEHUs MPOTHO3UPOBATH HEOIAronpusiTHbIC
HKOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMBIX JCUCTBUN U IIPEIOTBpAIIaTh UX;

HaJU4Ms Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIECHUS, SKOJOTHUECKOU KYJIbTYpPbI, ONBITA JAESITEIBHOCTU SKOJOTMYECKOW HAIPABIEHHOCTH,
YMEHHSI PYKOBOJICTBOBATbCS MMHU B IIO3HABATENbHOM, KOMMYHHKATUBHOM M COIIMAJIILHOM IMPAKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) LIEHHOCTH HAYYHOTO MMO3HAHUSL:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH;

MMOHUMAHHS CHEIU(PUKA XUMUU KaK HayKH, OCO3HAHUsS €€ poiu B (OPMUPOBAHUU PAIMOHATBHOIO HAYYHOTO MBIIUICHUS, CO3JIaHUU
LIEJIOCTHOTO IPEACTABICHUS 00 OKPYKAIOLEM MHUpPE KaK O €QUHCTBE MPHUPOJAbI M UYEIOBEKA, B MMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JUI COBPEMEHHOHN LMBUIM3AlUU: B €€ TYMAHHCTUYECKOW HANPABIEHHOCTH M Ba)KHOM
POJIU B CO3JaHUH HOBOW 0a3bl MAaTepUANBbHON KYIbTYPBI, PEHICHUH TNI00ATBHBIX MPOOIEM YCTOHYHBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYecKOM, MHUIIEBOM W HSKOJOTMYECKOll O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, OOECIEYCHHH YCJIOBUW YCHEIIHOTO TpyAa H
HKOJIOTMYECKU KOM(MOPTHOM KU3HU KaXKAOTO YIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHUMAaHUS CYIIIHOCTH METO/I0B [TO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax, ClIOCOOHOCTH
WCIIOJIH30BATh MOTyYaeMble 3HAHUS U1l aHAIN3a U OOBSICHEHUS SBJICHUM OKPYXKAIOIIETO MUpa M MPOUCXOISIIUX B HEM MU3MEHEHUN, YMEHUS
nenatb 000CHOBAHHBIE 3aKIOYEHHSI HA OCHOBE HAYyYHBIX (PAKTOB M UMEIOIIMXCS TAHHBIX C LIEIbI0 OJIYyYEHHS TI0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEITLHO MCIIOJIb30BaTh XUMUUECKHUE 3HAHUS JIJISl PEIICHUS TIPOOJIEM B peabHbIX JKU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEJOBATENbCKOM A TENbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTU K HEMPEPHIBHOMY 00Pa30BaHHUIO U CAMOOOPa30BaHUIO, K AaKTUBHOMY MOJTYYEHHUIO HOBBIX 3HAHUMN 10 XUMHU
B COOTBETCTBUH C KU3HEHHBIMH MMOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPy/Ia B Pa3IMUHBIX chepax mpodecCHOHATHHON AeITeTbHOCTH.

MertanpeamMeTHbIe pe3yabTaThl OCBOSHUS y4eOHOTO TpeaMeTa « XMMUs» Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMBbIC 11 (DOPMUPOBAHHS MHUPOBO33PEHHUS OOYUYAIOMIUXCA MEXKIUCHUTLUIMHAPHBIE (MEXMpPEIMETHBIE) OOIeHAyYHbIE TMOHSTHUS,
OTpaXKaIOIINE IEJTOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHEIU(UKY METOJOB MO3HAHMS, MCIOJIL3YEMbIX B €CTECTBEHHBIX HayKax (MaTepws,
BEIIECTBO, DHEPIUs, SBJIEHUE, MPOLECC, CUCTEMA, HAyYHbIM (DaKT, MPUHIMIL, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, MCCIIEJOBaHHE,
HaOJI0/IeHue, U3MEpPEHNE, SKCIIEPUMEHT U IPYTHE);



YHUBEpCaJbHblE Yy4yeOHbIE JeHcTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHBHBIC, PpEryjsTHBHbIE), obOecneuuBaronve (GopMupoBaHue
(GYHKIMOHATIBHON IPAMOTHOCTH M COIIMATIBLHON KOMIETEHIIUN 00YJaIOLIIXCS;

CIOCOOHOCTh OOYYAIOIIUXCS HMCIOJIb30BaTh OCBOCHHBIE MEKIUCHUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS M YHHBEpCAJIbHBIC
yueOHbIe AEMCTBUSI B I03HABATEIBLHON U COLIMAIBHON IIPAKTHKE.

MeranpeaMeTHble pe3ysbTaThl OTPaXKAIOT OBJIAZCHUE YHUBEPCAJIBHBIMU YUEOHBIMU I103HABATEIbHBIMHU, KOMMYHHKATHBHBIMU U
PETYJIATUBHBIMU IEHCTBUSMU.

OBnajeHye yHuBepcalbHbBIMU yU€OHBIMU [IO3HABATEIbHBIMU JEHCTBUSAMMU:

1) 6a3oBbIe JJIOTHYECKUE JCHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTYyaJIM3UPOBaTh MPoOIIEMY, BCECTOPOHHE €€ pacCcMaTpUBaTh;

OINpEeAEATh LENU JEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HUX JIOCTHIKEHUS, COOTHOCUTH pE3YyJbTaTbl AESITEIBbHOCTU C
MIOCTaBJICHHBIMU LIEJISIMU;

HCI0JIb30BaTh IIPU OCBOCHUU 3HAHUN MTPUEMBI JIOTHYECKOTO MBILIUIEHUS — BBIIEIATh XapaKTEpHbIE PU3HAKY MMOHATUI U YCTaHABJIUBATh
UX B3aHMOCBSI3b, HCIIOJB30BATH COOTBETCTBYIONINE MTOHITHS ISl OOBSICHEHHSI OT/ICIBHBIX (PaKTOB U SBJICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIIMA;

YCTaHaBJIMBAaTh IPUUYMHHO-CJIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMU SIBJICHUAMY;

CTPOUTH JIOTUYECKHUE PACCYXJEHHUs (MHAYKTHBHbIC, ACTYKTHBHBIC, IO AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTUBOpEYUs B
paccMaTpUBaeMBbIX SBICHUAX, (POPMYTUPOBATh BHIBO/bI U 3aKIIOUEHHUS;

MPUMEHTh B MPOIECCE IMO3HAHUS, UCIHOJb3yeMble B XUMHUHU CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, NMPEoOpa3oBbIBATH MOJEIbHBIE
MPEJICTaBICHUS] — XUMUYECKUM 3HAK (CUMBOJI) 3JIEMEHTa, XUMHUUYEecKas GopMyJia, ypaBHEHHE XUMHUUECKON peaklUy — MPU PEHIeHUH y4eOHbIX
MO3HABATEJIbHBIX U TMPAKTUYECKUX 3a/ay, MPUMEHSATh HA3BAHHbBIE MOJIENbHbIE NPEJICTABICHUS JUISl BBISABICHUS XapaKTEPHBIX NPHU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUYECKHUX PEAKIIUH.

2) 6a30Bble UCCIIEIOBATENLCKUE IEHCTBHSL:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIUN;

(dbopMyIHMpOBaTh LENM M 3a/la4d MCCIIEJOBAHUS, UCIOJIb30BaTh MOCTaBIEHHBIE U CAMOCTOATENBHO CHOPMYIHPOBAHHBIE BOMPOCHI B
Ka4yecTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI 1151 (JOPMHUPOBAHUS TUIIOTE3BI 10 MTPOBEPKE MPABHIBHOCTH BBHICKA3bIBAEMBIX CYKJICHHIA;

BJIa/IETh HAaBBIKAMM CAMOCTOSITEJIBHOTO IIJIAHWPOBAHMSI M IPOBEIEHUS YUYEHHYECKUX HKCIEPUMEHTOB, COBEPLUIEHCTBOBATH YMEHUS
HaOJII0/IaTh 33 XOJOM IPOLIecca, CaMOCTOSATEIbHO MPOrHO3UPOBATh €ro pe3ynibTar, (GOpMyIUpoBaTh 0OOOIIEHHUS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEA0BAaHNUS, COCTABISATE OOOCHOBAHHBIN OTUET O MPOIENIaHHOM paboTe;

MpUOOpPETaTh OMBIT YYEHUYECKON MCCIEeI0BaTENbCKOW M IMPOEKTHON NEeATENbHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHHS MPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB TTO3HAHMUS.



3) pabora ¢ uadopmarmen:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHMKAX MHPOPMALUU (HAYYHO-TIOMYJISIpHAS JTUTEpaTypa XUMHUECKOTO COAEP)KaHUs, CIPaBOYHBIC
nocoOusi, pecypcsl MHTepHeTa), aHAIM3UPOBaTh WH(POPMALMIO PA3IHYHBIX BUAOB U (OpPM MpencTaBlieHUsl, KPUTUYECKH OLECHHBATh €€
JIOCTOBEPHOCTb U HEIIPOTUBOPEUNBOCTD;

(dbopMyIHMpOBaTH 3amPOCHl M MPUMEHATH PA3JIUYHBIE METOABI MPU TOUCKE M OTOOpe MH(POpPMALUHU, HEOOXOAMMOM IS BBIOJTHEHUS
y4eOHBIX 3ajlay ONPEeeNEHHOr0 THIIA;

IIPUOOPETATh ONBIT UCIOJIb30BAHUS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIBbHYIO (DOPMY IPEACTAaBICHUS MHPOPMALUU (CXEMBI, Tpa(UKH, AUarpamMMbl, TaOJIHULIbI, PUCYHKH U
Apyrue);

WCIOJb30BAaTh HAYYHBIM S3BIK B KAauyecTBE CpeACTBAa NpuU paboTe ¢ XUMHYECKOW HH(pOpMalMel: MPUMEHSITh MEXKIPEIMETHBIC
(pusmueckue u MaTeMaTHYECKUE) 3HAKH U CUMBOJIBL, ()OpMYIIBI, a00peBHATypbl, HOMEHKIATYPY;

HCII0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJCTBA HATJISAHOCTH.

OBnazneHne yHUBEpPCAIIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMU:

3aJjaBaTh BOIIPOCHI 110 CYIIECTBY OOCYXJIaeMOi TeMbl B XOJ€ Juajora W/Wiu JUCKYCCHM, BBICKa3bIBaTh HUJEH, (GOpPMYIUpOBaTH CBOU
IIPEIUI0KEHUS OTHOCUTEIIBHO BBITIOJIHEHMSI IPEAIOKEHHOM 3a1a4H;

BBICTYIIaTh C IPE3EHTALUEl pPE3yJbTaTOB I103HABATEIBHOW [EATENbHOCTH, IIOJYYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO
CBEpCTHUKAMM NPU BBINOJHEHUHM XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOH paboThl MO HCCIETOBAaHMIO CBOMCTB HM3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOro npoekTta u (opMynupoBaTh BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MYTEM COIJIACOBAHUS MO3ULIUN B
X0J1€ 00CYXIeHUsI 1 0OMEHa MHCHUSIMHU.

OBnazieHne yHUBEpPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSAMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO ACSITENbHOCTD, ONpeneiss €€ Lelu U 3aJauu, KOHTPOJIUPOBAaTh
U [0 Mepe HEO0OXOAMMOCTH KOPPEKTHUPOBATh Mpe/garaeMblil alrOpUTM JEHCTBUIA NMPHU BBHIMOJIHEHUHM YYeOHBIX M HCCIIEAOBATEIbCKUX 337a4,
BbIOMpAaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PELICHUS ¢ YUETOM MOTYyYSHHsI HOBBIX 3HaHUH O BEIIECTBAX U XMMUYECKHX PEaKIUsX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOaHa/IN3a U CaMOOLCHKH.

[TpenmeTHbIe pe3ynbTaThl OCBOSHHS MPOrpaMMbl CpeAHero oliiero oOpa3oBaHus MO XUMUHU Ha 0a30BOM YPOBHE OPHEHTHPOBAHbI HA
o0ecrieyeHne NMPEeUMYIIEeCTBEHHO 001e00pa3oBaTeIbHON U OOIIEKYIbTYpHOM NMOArOTOBKM oOydaromuxcs. OHU BKJIIOYAIOT CHElUpHUUEcKue
JUIsl yaeOHOro npeaMeTa «XUMHUs HaydyHble 3HaHUS, YMEHHUS U CIIOCOObI IeWCTBUN MO OCBOCHUIO, HUHTEPIIPETAIIMH U TPE0O0pa30BaHUI0 3HAHUH,
BUJIbI JESTEILHOCTH MO IMOJIYYEHUIO HOBOTO 3HAHMSI U MPUMEHEHUIO 3HAaHUN B Pa3IUYHbIX YYEOHBIX U pealbHBIX KU3HEHHBIX CHUTYyaIUsX,
CBSI3aHHBIX C XMMHEN. B mporpaMMe 1o XMMuM npeMeTHbIE Pe3yNIbTaThl IPEACTABICHBI 110 FOJ1aM U3yUEHUSI.

K konny o6yuenus B 10 kitacce npeMeTHbIE pe3yIbTaThl OCBOEHUS Kypca «Opranuyeckas XMMHs OTPaKaroT:



c(hOpMUPOBAHHOCTH MPEJCTABICHUA O XUMUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAyYHOM KapTHHBI MUpPA, POJIM XUMHUHU B MO3HAHUU
SIBJICHUW TPUPOABI, B (POPMUPOBAHUHM MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOW AJISl PEeIICHHS
NPAaKTUYECKHX 33/1a4 U YKOJOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 3/I0pPOBBIO M IIPUPOTHON Cpeie;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOpasi BKIIKOYACT:

OCHOBOIOJIArarolue IMOHATHS (XMMHUYECKHM 3JIEMEHT, aroM, OJJIEKTpOHHas o00o0Jiouka aTroMa, MOJIEKYNa, BaJIEHTHOCTb,
3IEKTPOOTPUIIATENILHOCT, XUMHUECKas CBs3b, CTPYKTypHas (opmyina (pa3BépHyTas M COKpall€HHas), MOJb, MOJSpHAs Macca, MOJIAPHBIH
00BEM, yriaepoaHbIN ckeneT, (yHKUMOHAJbHAs TPYIINa, pajuKall, U30MEpHs, U30MEpPbI, TOMOJIOTHYECKUN PsAll, TOMOJIOTH, YTJIEBOAOPOIbI,
KHUCIIOPO/I ¥ a30TCOIepIKAILE COSUHEHHS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BELICOKOMOJIEKYJIIPHBIE COSTMHEHUS);

TEOPUU U 3aKOHBI (TEOPHs CTPOCHUS OpraHndeckux BemiectB A.M. ByTinepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMMU;

MHUPOBO33PEHUYECCKHE 3HAHMS, JICXKAIME B OCHOBE MOHUMAHUS MPUYMHHOCTA U CHCTEMHOCTH XMMUYECKHUX SIBICHHUH, (PaKTOIOTHUECKHUE
CBEICHMSI O CBOMCTBaX, COCTaBe, MOJIYYEHUHU M O€30IIaCHOM MCIIOIb30BAaHUM BAXKHEHIIMX OPraHMYECKHX BEIIECTB B OBITY U IPAKTHUYECKOMN
JIeSITEIIbHOCTH YEJI0BEKa,

chOpPMUPOBAHHOCTh YMEHUHN BBISBISATH XapaKTepHblE MPU3HAKU TMOHSATHH, YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS IIPU ONMCAHUU COCTaBa, CTPOEHUS U MPEBPAICHUI OPraHUYECKUX COCUHEHUN;

c(OpPMUPOBAHHOCTh YMEHU HCIOIB30BATh XUMUUYECKYIO CHUMBOJIMKY JJISi COCTABJICHUS MOJIEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIlEHHON) GOpMyJT OpraHNYECKUX BELECTB U YPaBHEHUN XUMUYECKUX PEaKIMii, U3rOTaBIMBaTh MOJEIN MOJIEKYJl OPraHUYECKUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpPMUPOBAHHOCTh YMEHHMM yCTaHABIMBATh NMPHUHAJJIEKHOCTb M3YUYEHHBIX OPraHMYECKUX BELIECTB MO UX COCTABY U CTPOCHUIO K
OnpeAeNéHHOMY KJIacCy/TpyIIe COeIMHEHUN (YIJIeBOJOpPOAbI, KHUCIOPOJ U a30TCOoAEpXkalllue COEIAUHEHHS, BBICOKOMOJIEKYIISIPHbBIE
COEIMHEHUS ), 1aBaTh UM Ha3BaHUs No cucreMatndyeckoi HomeHkiatype (IUPAC), a takke NpuBOAUTH TPUBUAIbHBIE HA3BAHUS OTJIEIbHBIX
OpPraHMYECKUX BEIECTB (ITHJIEH, MPOIWIEH, alleTHJIEH, 3TUJICHTJIUKOIb, TIMLIEpPHUH, (eHod, (GopManbaerui, aueTaabAerusl, MypaBbHHas
KHCJIOTa, YKCYCHAs KUCJIO0Ta, OJICMHOBAs KUCIIOTa, CTeApUHOBAsl KUCIIOTa, TIII0K03a, PPYKTO3a, Kpaxmal, LeJIrI03a, TIULIUH);

c(OPMHPOBAHHOCTh YMEHUS ONPEAEIATh BUbI XUMUYECKOM CBA3HM B OPIraHUYECKUX COETMHEHUAX (OJIMHAPHBIE U KPATHbIE);

c(OPMHPOBAHHOCTh YMEHMS MPUMEHSTH MOJOXKEHUS TEOPUH CTPOEHHUs opraHuyeckux BemiectB A.M. byrnepoBa ans oObscHEHHS
3aBUCHUMOCTH CBOMCTB BELECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpPOEHHE, (U3MUECKHE M XMMHYECKHE CBOMCTBA THUIHMYHBIX MpPEACTaBUTENEH
Pa3IUYHBIX KJIACCOB OPraHWYECKHUX BEMICCTB (METaH, dTaH, JTWJIEH, MPOMWJICH, aleTwuieH, OyraaueH-1,3, metunbOyraguen-1,3, OGeHzodn,
METaHOJ, ATAHOJ, 3TUJICHTIUKOJb, TJIHIEPUH, (EHOJI, aleTalbJIeru]l, MypaBbHUHas U YKCYCHas KHUCJIOTHI, TJIOKO03a, Kpaxmal, LeJUI0JI03a,



aMHMHOYKCYCHasi KUCIJIOTa), MJUIIOCTPUPOBATh T'€HETHUYECKYIO CBS3b MEXKJy HUMH YPaBHEHMSMU COOTBETCTBYIOLIMX XMMHUYECKHUX PEAKLMH C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh MCTOYHHKHU YTIIEBOJOPOTHOTO ChIphs (HE(Th, MPUPOAHBIN Ta3, yrojib), CIOCOOBI HX
nepepadoTKU U MPAKTHYECKOE TPUMEHEHUE POTYKTOB MepepaboTKy;

c(OPMHPOBAHHOCTH YMEHUI MPOBOANUTH BBIYUCICHHS 10 XUMHUUECKUM YPABHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BELIECTBA
WIN TPOIYKTA PEAKLUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 UCXOHBIX BEIIECTB WU MIPOJYKTOB PEAKIUH);

c(OPMHPOBAHHOCTb YMEHHMH BIaJe€Thb CUCTEMOH 3HAHUI 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHHUSA, MCIIOJIB3YEMbIX B XUMHH IIPU
U3y4eHUM BELIECTB M XUMHUYECKUX SBJICHUH (HAOJMIOJEHHE, H3MEpEHHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh CUCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COONIOAATh MpaBUiIa IMOJE30BAHMS XUMHUYECKOW MOCYIOW M 1a0OpaTOpPHBIM OOOpYIOBaHHEM, a TaKKe
npaBuiIa OOpaIIeHNs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSMH IO BBITIOJTHEHHUIO JIAOOPATOPHBIX XUMHUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBHINOJHATH XUMHUYECKUN AKCIEPUMEHT (TIPEBPALICHUS OPTaHWYECKHX BEIIECTB TPHU
HarpeBaHuM, IOJY4YEHHE ITUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUECTBEHHbIE PEAKLUM OPraHMYECKUX BEIIECTB, JAeHATypalus OelKOB IpHU
HarpeBaHUU, LBETHbIE pPEaKLUUU OEJIKOB) B COOTBETCTBMM C IPaBUJIaMU TEXHMKM O€30IaCHOCTU MpH OOpALIEHHH C BELECTBAMU HU
71a00paTOpPHBIM 000PYAOBAaHHEM, HPEICTABIATh PE3yJbTaThl XUMHUYECKOTO 3KCIEpHUMEHTa B (opMe 3alKiCHU YPAaBHEHMH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIupOBaTh BHIBOJbI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHATM3HPOBATh XMMUUYECKYIO HH(OPMAIIHIO, TOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (Cpe/icTBa
MaccoBoi uHpopManuu, MHTepHET 1 Apyrux);

C()OPMHPOBAHHOCTb YMEHHUH COOIIOAATH MpaBHJIa HKOJOTHYECKU LIEIECO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOH HEATENBHOCTH B
LEIAX COXPAaHEHMsI CBOErO 3JI0POBbS M OKPYKAKOLIEH NPUPOJHOM CpElbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS Ha JKHUBBIE OpPraHU3MBI
onpeeNEéHHBIX OpraHMuYeCKUX BEIECTB, HOHUMas cMblica nokaszatens [1JIK (mpeaenbHo n0mycTHMON KOHIEHTpALMK), OACHATh HAa IPUMEPAX
CHoCOOBl YMEHBIIIEHUS U TPEJOTBPALLICHHUS UX BPEIHOTO BO3/IEHCTBUS HA OPraHU3M YEJIOBEKa;

Ui 00y4aromuXcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 370POBBSI: YMEHHE NMPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJax
MIO3HAHMUS BEIIECTB U XUMHUUECKUX SBJIICHU;

IUI CJETBIX U CIa0OBHIAIMIMX OOYyJaroIMXCsA: YMEHHE MCIONb30BaTh pelbeHO TOUEUHYIO cucTeMy oOo3HaueHuid JI. bpaiins mms
3aMMCu XUMHUYECKUX (POPMYII.

K konmy o0yuenust B 11 kitacce npeaMeTHbIE pe3ylbTaThl OCBOCHUS Kypca «O011as 1 HeoOpraHuyecKass XMMHUsD) OTPaKaroT:

c(OpPMUPOBAHHOCTH MPEICTABICHUNH O XMMHYECKON COCTaBIISIONIEH €CTeCTBEHHO-HAy4YHOH KapTHHBI MHpPa, POJIM XMMUHU B MO3HAHUU
SBJIEHUN TPUPOABI, B (POPMHUPOBAHMM MBIIIJIEHUS U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIMOHAIBHONH IPaMOTHOCTH, HEOOXOAUMOM ISl pelieHus
MPAKTUYECKHX 3a7[a4 U SKOJOTHMYECKH 0OOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3JI0POBbIO M MPUPOTHON Cpelie;



BJIaJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpas BKIIOYACT:

OCHOBOIIOJIATAIOIINE TMTOHITHS (XUMHUYCCKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, O- 3JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJa, MOJIb,
MOJI;IpHBIfI O6’béM, BaJICHTHOCTD, BHGKTpOOTpI/ILIaTeJIBHOCTB, CTCIICHb OKHCJICHHUS, XUMHUYCCKasad CBA3b (KOBaJIGHTHaSI, HOHHAas, MCTaJIlINYCCKad,
BOJOPOJHAs), KpPUCTAJUIMUECKAs PEIIETKA, TUIBI XUMHUYECKMX PpEaKLMH, pacTBOp, 3JEKTPOJIUTHI, HEIJIEKTPOIMUTHI, 3SJIEKTPOJIUTHYECKAS
JUCCOIUAIUS, OKUCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIIMU, XUMUYECKOE PABHOBECHE);

TEOPUH M 3aKOHBI (TEOPHs JEKTPOJMTHYCCKOW TUCCOIMAIUK, nepuoaudeckuii 3akod .M. MeHneneeBa, 3aKOH COXpaHECHHsI MacChl
BEIIIECTB, 3aKOH COXPAHCHHUS W TPEBPAIICHUS SHEPTHHM IPH XHUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XUMUH,
MHPOBO33PCHUYECKHE 3HAHUSA, JIGKAIIMEe B OCHOBE TOHMMAaHUS MPUYMHHOCTH W CUCTEMHOCTH XHMMHYECKUX SIBICHHH, (PaKTOIOTHYECKHE
CBEJICHHSI O CBOMCTBAxX, COCTaBe, MOJYYeHUU U 0€30MaCHOM HCIOJIb30BAHUU BaKHEHUIIUX HEOPTraHMUECKUX BEIIECTB B OBITY UM MPAKTHUECKOMN
JIeITEIILHOCTH YEJIOBEKA;

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ BBISABJISATH xapaKTepHme HpI/ISHaKI/I HOHﬂTHﬁ, yCTaHaBJII/IBaTI) X B3aHMMOCBA3b, MHCIIOJIbB30BaTh
COOTBGTCTBYIOIIII/IG IIOHATUS HpI/I OIIMCaHUuU HGOpI‘aHI/I‘IGCKI/IX BCIICCTB U UX HpeBpameHHﬁ;

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ HCIIOJIB30BATh XI/IMI/I‘ICCK}’IO CI/IMBOJII/IKy IJIsI COCTABJICHUA (1)OpMy.H BCIICCTB U ypaBHCHI/Iﬁ XUMHNYCCKUX
peakiuii, cucrematndeckyto HomeHkinatypy (IUPAC) u TpuBuanbHble Ha3BaHHUS OTACIbHBIX HEOPraHMYECKUX BeHIeCTB (yrapHbId ras,
YIJIEKUCIIBIN Ta3, aMMUaK, raiméHas U3BeCTh, Herali€Has u3BeCTb, MUThEBAs COJA, MUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUN OMPEIENsATh BAaJCHTHOCTh U CTEIEHb OKUCICHHS XUMHUYECKUX JJIEMEHTOB B COCAMHEHHUAX PA3IUYHOIO
COCTaBa, BHUJ XWMUYECKOW CBS3M (KOBAJIEHTHAs, MOHHAS, METAJUIMYECKas, BOJOPOJHAsI) B COCAUHEHHSX, THUI KPUCTAIMYECKOW pPEereéTKu
KOHerTHOFO BCIICCTBA (aTOMHaSI, MOJ'ICKy.]'ISIpHaSI, HOHHAas, MCT&J’IJ’II/I‘ICCKafI), xapaKTep cpezu,l B BOJIHBIX paCTBOan HGOpFaHI/I‘IeCKI/IX
COCIUHCHMIA,

c(hOpMUPOBAHHOCTh YMEHUHN YCTAHABIMBATh MPUHAICKHOCTh HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeIEHHOMY
KJIacCy/TpyIIe COeIMHEHHH (MPOCThIEC BEIIECTBA — METAJUIBl U HEMETAJIbI, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIEC THAPOKCHUIBI, COJIHN);

chOpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoanyeckoro 3akoHa J[.U. MenneneeBa ¥ J€MOHCTPUPOBATH €O
CUCTEMATU3UPYIOIIYI0, 00BSICHUTENBHYIO M POTHOCTUYECKYIO (DYHKITHH;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEePH30BaTh IJCKTPOHHOE CTPOSHHE aTOMOB XUMHUYECKUX 2NIeMeHTOB 1—4 nepuoaos [lepuonnyeckoii
CHUCTEeMBbI XMUMUYeCKHX 3jeMeHToB J[.M. MeHzeneeBa, UCONb3ysl MOHATHS «S-, P-, O-3JICKTPOHHBIC OpOMTAINY», «IHEPTETHUECKUE YPOBHHY,
OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XMMHYECKHMX DJIEMEHTOB M HMX COCIUHEHHH Mo mepuojgam u rpymnmam [lepuoamdeckoit
cHCTeMBbI XUMHUUeckux 3yemenToB .M. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA HEOPTaHWYECKHUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HOI{TBep)KHaTI) CyH_[eCTBOBaHI/Ie FGHGTI/I‘IGCKOﬁ CBA3U MG)K)Iy HCOpFaHI/I'-IeCKI/IMI/I BCIICCTBAMHU C IIOMOIIIBKO ypaBHeHI/Iﬁ
COOTBGTCTByIOHIHX XUMHUYCCKUX peaKHHﬁ;



Cc(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PULIMPOBATh XMMHUYECKHE PEAKLUU [0 PAa3JIUYHBIM MPU3HAKAM (YUCILy M COCTAaBYy PEarupyrolux
BEIIIECTB, TEINIOBOMY (D ()EKTy peakinu, N3MEHEHUIO CTETICHEH OKUCIICHHS SJIEMEHTOB, OOPAaTUMOCTH PEAKIINHU, YIaCTHIO KaTaan3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTAaBJIATH YPAaBHEHHS PEaKIUil pa3IMYHBIX THIIOB, TOJHbIE M COKpALIEHHbIE YpaBHEHUS pPEaKUuit
MOHHOTO 0OMEHA, YYUTHIBAs YCIOBHS, IPU KOTOPHIX 3TH PEAKIIMU UAYT 0 KOHIIA;

c(OPMHPOBAHHOCTH YMEHHH MPOBOJIUTH PEAKIMHU, MOATBEP)KIAIOIINE KAauEeCTBEHHBIH COCTaB pa3jIMYHBIX HEOPTaHUYECKUX BEIIECTB,
pacro3HaBaTh ONBITHBIM ITYyTEM HOHBI, IPUCYTCTBYIOIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILECTB;

C(OPMHUPOBAHHOCTL YMEHUH pPACKPBIBATh CYLUIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA IOCPEICTBOM COCTaBJIECHHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIMA;

c(OPMHUPOBAHHOCTb YMEHHUH OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XMMUYECKOH PEeaKkIMU OT pa3IMyHbIX (PaKTOPOB; XapaKTep CMEIEeHUs
XUMHUYECKOTI'O PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHET0 Bo3jeicTBus (npuHuun Jle [latensbe);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XMMHUYECKHE IPOIECCHI, JeKaIlue B OCHOBE MPOMBIILIICHHOTO IOJIYYEHHUS CEpPHOM
KHUCJIOThI, aMMHaKa, a TaKkKe cHOPMUPOBAHHOCTD MIPEICTABICHUHM 00 OOIIMX HAyYHBIX IPUHIIMIIAX U 3KOJIOTMUECKUX IPoOiieMax XUMUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUIN MPOBOIUTH BBIYUCICHUS C UCIIOJIb30BAaHUEM MOHATHUS «MACCOBas JI0JIs BEIIECTBA B pACTBOPE», 00BEMHBIX
OTHOILIEHUH ra30B MPH XUMHUYECKUX PEAKIMAX, MACChl BEIIECTBA WM 00bEMA ra30B M0 U3BECTHOMY KOJMYECTBY BEILECTBA, MACCEe MU 00bEMY
OJIHOTO U3 YYacCTBYIOIIMX B PEAKLUHU BEILECTB, TEIUIOBOIO 3 PeKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl BELIECTB, IPEBPALLCHUS U
COXPaHEHHUsI DHEPTUH;

c(OpMUPOBAHHOCTh YMEHUIN COOIOAaTh MpaBUia MOJIb30BAHUS XMUMHUYECKOM MOCYI0M M J1aOopaTOpHBIM O0OpYyIOBaHHEM, a TaKKe
npaBuiia oOpallleHus C BeIeCTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH IO BBIITOJIHEHUIO 1a00paTOPHBIX XMMHUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BHITIOJIHATH XUMUYECKUHN IKCIEPUMEHT (pa3fioskeHne NepPOKCHIa BOJIOPOAa B IPUCYTCTBUN
KaTajan3aTopa, OIpEAeJeHHE CpeAbl PacTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAJIBHOTO WHAMKATOPA, BIUSHUE pPa3IMYHBIX (DaKTOpPOB Ha
CKOpPOCTh XMMHUYECKOH peakiiy, peakllud HOHHOro OOMEHa, KaueCTBEHHbIE PeakIMM Ha Ccyib(dar-, KapOoHAT- U XJIOPHUI-aHUOHBI, HA KaTHOH
aMMOHUSI, pellieHHe SKCIePUMEHTAIbHBIX 3ajau 1o TeMaM «MeTamuib» 1 «Hemeransibsl») B COOTBETCTBUU C ITPaBUIIaMHM TEXHUKH O€30MaCHOCTH
npu OOpaIlleHUH ¢ BEIeCTBAaMM U J1aOOpaTOPHBIM 000pyI0BaHUEM, NPEJICTABIATh Pe3yJbTaThl XUMHUECKOTO KCIIEpUMEHTa B (hopMe 3amucu
YPaBHEHHI COOTBETCTBYIOIIUX PEAKIUN U (POpMYIMpPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHATM3HPOBATH XMMUYECKYIO HH(OPMAIIHIO, TOJIy4aeMYIO U3 Pa3HbIX UCTOYHUKOB (Cpe/icTBa
MaccoBOM KOMMYHUKalMU, IHTepHET U Ipyrux);

Cc()OPMHPOBAHHOCTb YMEHHUH COOJIOAATH MpaBHJIa YKOJIOTMYECKH L1eJIeCO00pa3HOro MOBEACHHs B OBITY M TPYIOBOM JEATEIBHOCTH B
LENSIX COXPaHEHUs CBOEro 370POBbsl U OKpY’KaoIIeHd NPUPOIHON Cpeibl, OCO3HAaBaTh OMACHOCTh BO3JIEHCTBUS HA >KMBBIE OPraHU3MBbI



ornpeeNEéHHBIX BEIIeCTB, MOHUMast cMbica nokazarens [1IK, noscHATh Ha mpuMepax crocoObl YMEHbBIIEHUS U MPEAOTBPAILIEHUSI UX BPEAHOTO
BO3JECHCTBUS Ha OPTaHU3M YEJIOBEKA;

JII 06yqa10mnxc;1 C OrpaHMYCHHBIMH BO3MOKHOCTAMU 3J0POBbsA: YMCHUC IPUMCHATH 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX METOHax
IIO3HaHUA BECIICCTB U XUMHUYCCKUX HBJIGHHﬁ;

IUI CJETbIX U CAa0OBHIAMIMX OOYYarOIIMXCS: YMEHHE HCIOJIb30BaTh pElibe()HO TOUEUHYIO cUCTeMy oOo3Hadenuid JI. bpains mms
3aMucy XUMHYECKUX POpMYII.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/m Kourpoasnbie | IlpakTnyeckue
NPOrpamMMsl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypesr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro o pasneny 3
Pasnen 2. YraeBonopoabt
2.1 [IpenenbHbIE YTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOgOPOIbL: aJIKEHBI, 5 1
aJIKaINEHBI, aJTKUHBI
2.3 ApomMaTHYEeCKHe yTIEBOIOPOIBI 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepaboTka
Hroro no paszneny 13




Pa3nen 3. Kuciiopoacoaep:xkaimye oprannyecKue coenHeHust

3.1 Crnupter. @enon 3

3. Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7
' CnoxHsie 3hupb

3.3 YrineBoasl 3
Wroro no pazueny 13
Pa3nen 4. A3oTcoaepikaiiye opranudeckne coelMHeHus

4.1 AMHHBI. AMUHOKHCIIOTBI. benku 3
Hroro o pasneny 3
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS

5.1 [Tnactmaccer. Kayuyku. Boigokna 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Konrpoabubie | IpakTuueckue (mucpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuonueckas cucTeMa XUMUYCCKUX 3
anemenToB . 1. MenaeneeBa
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro o pasneny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 MerTanisl 1
2.2 Hemertamiet 1 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BEIIECTB
Uroro no pazgeny 17
Pa3zngen 3. Xumus u :Ku3HbL
3.1 XUMHSA U KU3HD 4
Uroro no pazgeny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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