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NOSACHUTEJBHASA 3AIIMCKA
[lporpaMmma 1o XMMHH Ha ypOBHE CpeaHero ooOmero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE

®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanmu B Poccuiickoit ®Denepanum»,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHON 00pa3oBaTElIbHOM MPOrpaMMBbl CpETHEro OOIIEero
obpazoBanus (POIl COO), mpencraBneHHbIX B DenepanbHOM TOCYIAapCTBEHHOM 00pa30BaTEIbHOM
cragmapre COO, c¢ yuérom KoHueniuu mnpernomaBaHus ydeOHOro mnpeaMera «XUMHS» B
oOpazoBaTenbHBIX opranm3anusx Poccuiickoit denepannu, peann3ylonux OCHOBHBIE 00pa30BaTeIbHBIE
MIpOrpaMMBbl, 1 OCHOBHBIX NonioykeHui «CTparernu pa3BuTHs BocniuTanus B Poccuiickoit @enepannu Ha
nepuof o 2025 roga» (Pacmopsokenue [IpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TIOAXOJOB K pa3pa0OTKE MPOrpamMMbl IO XHUMHH, K OINpPEACICHUIO OOIIeH CTpaTernu
00y4eHwsI, BOCTIUTAHUS U PA3BUTHS 00YJAIOIIMXCS CPEJACTBAMH yUeOHOTo npeamera «Xumus» st 10—11
KJIaCCOB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIENTyanbHble mnoyiokeHus OIOC COO o
B3aMMOOOYCIIOBICHHOCTH LIeNIel, CONIepKaHHs, pPe3yabTaToB OOydeHHss W TpeOOBaHWH K YpPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

XuMudeckoe o0pa30BaHUE, MONTy4aeMOE BBITYCKHHMKaMH 00Ie00pa30BaTeIbHON OpraHu3alluy,
SIBJIIETCSI HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTH. OHO CITYKUT 3aBEPIIAIONIUM 3TAllOM pean3alun
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIFOUEBBIX IIEHHOCTEH, MPHCYIINX IEIOCTHON CHCTEME
XHUMHAYECKOro 00pa3oBaHUs. OJTH IEHHOCTH KacaloTcs IO3HAHWS 3aKOHOB NPHUPOJBI, (HOPMHUPOBAHHS
MHPOBO33PEHHSI M OOIIeN KyJNbTYyphl YENOBEKa, a TakkKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0pPOBBIO M TPHPOTHOW cpene. Peamusyercsa xumudeckoe 0Opa3oBaHHE OOyYaromMXCS Ha
YPOBHE CpEIHEro o0Imero odpa3oBaHUs CPEACTBAMHU YYEOHOTO MpeaMera «XUMHS», COJepKaHUuEe H
MOCTPOEHUE KOTOPOTO OMNPEIEIEeHBl B MPOrpaMMe 10 XUMHU C YYETOM clelM(PHUKH HAYKH XUMUH, €
3HAYEHHUS B MO3HAHUM NPUPOIBI M B MaTepHATbHOMN KU3HM OOIIECTBA, a TAakKe C YIE€TOM OOIIMX Lenel u
IIPUHIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CHCTEMBbI CPEAHEro oOIlero odOpa3oBaHUs B
Poccuiickoit @eaepanuu.

XuMHsI KaKk 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOylo pojb B COBPEMEHHOMH
LUUBWIN3ALMM, B CO3JaHUM HOBOM 0a3bl MaTepuaJbHOM KyJabTyphl. OHa BHOCHUT CBOH BKJIaJ B
(¢opMHpOBaHHE PALMOHAIBPHOTO HAY4YHOIO MBIIUIEHUS, B CO3JaHUE LEIOCTHOTO IpeAcTaBlIeHUs 00
OKpYXXAarollleM MHUpPE KaK O €AWHCTBE IPUPOABI U YEIO0BeKa, KOTOpoe (GOPMHUPYETCS B XUMHUU HA OCHOBE
[IOHUMAaHHS BEIIECTBEHHOI'O COCTaBa OKPY)KAIOLIEIr0 MHUPA, OCO3HAHUS B3aMMOCBS3H MEXKIY CTPOCHHEM
BEILIECTB, UX CBOMCTBAMHU M BO3SMOXKHBIMU 00JIaCTSMU IPUMEHEHUS.

TecHO B3aMMOIEHCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XHMHS CTajla HEOThEMJIEMOH
YacThI0 MHMPOBOH KyJbTYpbl, HEOOXOAWMBIM YCJIOBHEM YCHEIIHOIO TPYyAa M JKM3HHU KaXKIOro 4ieHa
obmectBa. CoBpeMeHHasi XMMHUA KaK HayKa cO3MIaTenbHasl, KAK HayKa BBICOKUX TEXHOJIOTUI HaIlpaBJIeHa
Ha pellieHue II00adbHbIX MPO0JIeM yCTOMYHMBOrO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOW, 3HEPTETHYECKOH,
TMTUIIEBOH, SKOIOTUIECKON Oe30MaCHOCTH M OXPaHBI 37I0POBbSL.

B coorBercTBUUM ¢ 00IIMMU LENSIMHM U MIPUHLUIIAMH CPEOHEr0 00IIero o0pa3oBaHus COIEpKAHNE
npenmera «Xumrs» (10—11 kmaccel, 6a30BbIi ypOBEHb N3YUEHHS) OPUEHTHPOBAHO IPEUMYIIIECTBEHHO Ha
OOMIEKYTBTYPHYIO MOATOTOBKY OOYYarOMIUXCs, HEOOXOMUMYIO UM JUIS BBIPAOOTKH MHUPOBO33P EHUECKUX
OPHEHTHPOB, YCIEIIHOIO BKJIIOUEHHs B JKU3Hb COLMYMa, HPOJIOIDKEHHS OOpa3oBaHHs B Pa3IMYHBIX
0051acTAX, HE CBA3aHHBIX HEIOCPEACTBEHHO C XUMHEH.

CocraBnsgonMu peaMera «XUMus» ABISIIOTCS 0a30Bble Kypcehbl — «OpraHuyeckas XUMHUS» U
«OO01as 1 HeopraHuvecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP>KaHHs KOTOPBIX SIBJISIIOTCS OCHOBBI
0a30BOM HayKH: CUCTEMa 3HAHUM 110 HEOPraHWIECKOW XMMHH (C BKIFOUCHHEM 3HAHHUH U3 OOLIeH XUMHHN)
u opraHudeckod xumuu. DopMHpOBaHME [AaHHOM CHUCTEMBI 3HAHUH NP HM3YYEHUH INpenMera
obecrieunBaeT BO3MOXXHOCTh PACCMOTPEHHsI BCEr0 MHOT00Opa3usl BELIECTB Ha OCHOBE OOIIMX TOHATHH,
3aKOHOB M TEOPUH XUMHHU.



Crpykrypa coaepkanusi KypcoB — «Oprannueckas Xumus» 1 «O0mIas 1 HeopraHuuecKast XUMHSD»
chopMupoBaHa B MporpaMme MO XMMHUU Ha OCHOBE CHCTEMHOTO MOJX0Ja K H3YYEHHIO y4eOHOro
MaTepuaia M OOYCIOBIIEHa MCTOPHYECKH OOOCHOBaHHBIM pa3BUTHEM 3HAaHUH Ha ONpeneléHHBIX
TEOPETHUYECKUX YpOBHSX. Tak, B Kypce OpraHMYECKOM XMMHHU BEIEeCTBa pacCMAaTPUBAIOTCS HAa YPOBHE
KJIACCHYECKOM TEOPUHU CTPOEHUS OPraHMYECKHX COETUHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKUX M
ANEKTPOHHBIX MPEICTaBIEHUH O CTpocHUM BemlecTB. CBemeHMs o0 W3ydaeMbIX B Kypce BellecTBax
Jaf0TCSl B Pa3BUTHUH — OT YTJIEBOJOPOJOB JO CIOXHBIX OMONIOTMYECKH aKTUBHBIX coeArHEeHHU. B kypce
OpPraHMYEecKO XUMHM TIONy4YaloT pa3BUTHE CQOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus MEPBOHAYAILHBIE MPEICTABICHUS O XUMHUYECKOH CBSI3H, KIACCH(DUKAMOHHBIX MPHU3HAKAX
BEIIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMHUECKON PEaKIINH.

[Tox HOBBIM yTiiOM 3peHHsI B MpeAMeTe «XUMHUsD» 0a30BOTO YPOBHS paccMaTpUBaeTCs H3y4eHHBIN
Ha YpPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs TEOPETHUECKHH MaTepHal U (aKTOJIOTHUECKHE CBEICHHS O
BEIIECTBAX M XMUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias W HeopraHu4ecKasi XUMUsD)
o0ydJarolMMcsl TPEOCTaBIIsIeTCS BO3MOXKHOCTH OCO3HATh 3HAYEHHUE MEPHUOJAMYECKOTO 3aKOoHa C
O0IETEOPETHYECKUX M METOJOJOTMYECKUX IO3MIUH, TIy0Ke TIOHATh HCTOPHYECKOE H3MEHEHUe
(yHKIIHI 5TOro 3aKoHa — OT 0000IIAOIIEH 10 OOBSCHSIONICH 1 TPOTHO3UPYOIICH.

Enunas cucrema 3HaHMA O Ba)KHEWIIMX BEUIECTBAX, WX COCTABE, CTPOECHHUM, CBOMCTBAaX H
MPUMEHEHNH, a TaKKe O XWMHYECKHX pEAKUHAX, MX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUs
nornonHseTcs B Kypcax 10 u 11 xmaccoB ajaeMeHTaMu COMepKaHusl, UMEIOIIMMHU KyJIbTYPOIOTHYECKUH U
MPUKIATHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT ITOHMMAHHIO B3aMMOCBSI3M XHMHH C APYTUMH
HayKaMH, pacKphIBAlOT €€ poib B TO3HABATENFHOW W TPAKTHYECKOW NESITENTbHOCTH YelIOBeKa,
CIIOCOOCTBYIOT BOCHHMTAHHIO YBaXKEHHUsSI K IPOIECCY TBOPYECTBA B OONACTH TEOPHUM M MPAKTHUYECKHX
MPUIOKEHUH XMMHH, IOMOTAIOT BBITYCKHHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX
npoOsieMax, CBS3aHHBIX C XHMHEH, KPHUTHYECKHM OCMBICIMBATH MH()OPMALMIO W TIPUMEHATH €€ Uit
IIOIIOJIHEHUS 3HAaHUH, PEIIeHUs HHTEIUIEKTYalbHbIX U 3KCIIEPUMEHTAJIbHBIX UCCIIEA0BATENbCKUX 3a1au. B
LEJIOM COfepKaHHe Y4eOHOro mpeaMera «XUMHS» JaHHOTO YPOBHS H3YYEHMsSI OpPUEHTHPOBAHO Ha
dhopmupoBaHre y O0YYaAIOIIUXCS MHPOBO33PEHUECKOW OCHOBBI UIsI MOHWMaHWA (PrutococKux HIeH,
TaKUX KaK: MaTepHallbHOE EIMHCTBO HEOPraHMYECKOr0 M OPraHUYECKOro Mupa, 00yCIOBJIEHHOCTb
CBOJMCTB BELIECTB UX COCTABOM U CTPOECHHEM, II03HABAEMOCTh NIPUPOIHBIX SBICHUI IyTEM 3KCIIEPUMEHTA
U pelIeHHs IPOTUBOPEYMH MEXKAY HOBBIMHM (DaKTaMM M TEOPETHYECKMMHU IPEAIOCHUIKAMH, OCO3HAHHE
pONM XMMHUHM B PEIIEHUH 3KOJIOTHYECKHX MpoOJieM, a Takxe HpodiieM COEpEeKEHHs IHEPreTUHEeCKUuX
PecypcoB, ChIPbS, CO3AaHUS HOBBIX TEXHOJIIOTHM U MaTE€pUaIOB.

B mnnane pemieHust 3amad4 BOCHMTAHMS, Pa3BUTHS M COLMAIM3ALMU OOYYAIOLIMXCS IPUHSITHIE
OpOrpaMMoOl IO XUMHUU HOAXOAbl K ONPENEICHUIO COAEPXKAaHWS M IOCTPOCHUS IpenMera
MpeaycMaTpruBaT (GOPMUPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX INCHCTBHH, MMEIOIIUX 0a30BOE 3HAUYEHHE
JUTS Pa3IAYHBIX BHJIOB JEATEIBHOCTH: pelIeHus mpodieM, oMcKa, aHamn3a U 00paboTKku MHGOpMAaIHH,
HEOOXOOUMBIX Ml MPUOOPETeHUs] ONbITa MPAKTUYECKOW U MCCIIENOBATENbCKOM NEATENbHOCTH,
3aHUMAIOILIECH Ba)KHOE MECTO B IO3HAHUH XUMHH.

B mpaxtuke mpernonaBaHHs XMMHM Kak HAa ypOBHE OCHOBHOrO OOIIEro oOpa3oBaHHWs, TaK U Ha
YPOBHE CcpegHero ooOmiero oOpa3oBaHuUs, IPU ONpPEIETICHUH COACpP)KAaTEIbHON XapaKTEPUCTUKU LeneH
W3y4eHHS NpeAMETa HalpaBIeHHEM IIEPBOCTENEHHON 3HAYMMOCTH TPaJMIMOHHO IPHU3HAETCA
(hopMHpOBaHME OCHOB XMMUYECKOH HAyKHd KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMs, MPAKTHUECKOIl
JeATEIbHOCTH YeJIOBEKa M KaK OJHOrO U3 KOMIIOHEHTOB MHPOBOH KynbTypbl. C METOIMYECKOH TOUKU
3pEHUs TAKOH MOJIXO0Jl K ONPEETICHHUIO 1iejeld U3ydeHus IpeIMeTa SBISIeTCs BIIOJIHE ONPaBIaHHbIM.

CornacHo aHHOW TOYKE 3pEHHs TJIABHBIMM LEIAMH M3ydeHHs npenmera «XUMuUs» Ha 0a30BOM
yposHe (10 —11 xi.) sBRsIFOTCS:

e (opmupoBaHue cHCTEMBl XMMHUYECKMX 3HAHWH KaK Ba)KHEWIIEH COCTaBJISIOLICH eCTeCTBEHHO-
HAayYHOM KapTUHBI MHpa, B OCHOBE KOTOPOH JISKAT KJIIOUEBBbIC MOHATHS, (yHAAaMEHTaJIbHbIE



3aKOHbl M TCOPHHM XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W TIOHUMAaHUE CYIIHOCTH
JOCTYIHBIX O0OOIIEHWH MHPOBO33PEHUECKOT0 XapakTepa, O3HAKOMJIEHHE C HMCTOpPHEH HX
Pa3BUTHS U CTAHOBIICHUS;

e (opMHpOBaHHE W pPa3BUTHC IMPEIACTABJICHUH O HAyYHBIX METOJAX TIIO3HAHUS BEIISCTB U
XUMHYECKUX PEAKIUN, HEOOXOAUMBIX JJIs MPHOOPETCHUS YMEHHI OPHUEHTHPOBATHCS B MHUPE
BCIICCTB M XWMHUYECKUX SBJICHHUW, HWMEIOIIUX MECTO B TMPUPOAC, B MPAKTUYCCKOH U
MOBCEIHEBHOM KM3HHU,

® pa3BUTHE YMEHHUH M CIOCOOOB JAESTENHHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM M OOBSICHEHHEM
XUMHAYECKOT0 DKCIIEPUMEHTA, COOIIOIEHHEM MpaBuI 6€30MacHOTr0 00pallleHUs! C BEIIECTBAMHU.

Hapsny ¢ ostum, comeparenbHasi XapakTepUCTHKa M[eled W 3aJad HW3ydeHHWsl IpeaMera B
nmporpaMMe M0 XUMHHM YTOYHEHAa M CKOPPEKTHpPOBaHAa B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMH B
cucTeMe cpeaHero obOiuiero oOpasoBanus. CerogHs B TPENOJaBaHUM XMMHUA B OOJIBIICH CTEICHU
OoTHa€Tcs TPEANOYTeHHE MPAaKTUYECKOW KOMITIOHEHTE COAep)KaHHs OoOydeHHs, OpUEeHTHPOBAHHON Ha
MIOJIFOTOBKY BBITYCKHUKA 00IIe00pa3oBaTeNbHON OpraHM3alliy, BIAJCIOIIero HE HAabOpoM 3HaHWM, a
(YHKIIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMCHHMSIMM aKTHBHOIO TOJYYCHHS 3HAHWHA U
MPUMEHEHHS MX B PeaibHOM JKU3HU JJIs PEUICHUS TPAKTUYECKUX 3a]1aY.

B cBsA3M ¢ 3TMM NpW HM3YYEHUHU MpeaMera «XHUMHUsD» JOMUHHUPYIOIIee 3HauYeHHE HMPUOOpETaroT
TaKue [eNU 1 3aJ1a4H, KaK:

ajanTaius OOydJarolMXCs K YCIOBUSM JWHAMHYHO pPa3BUBAIOIICIOCS MHpa, (HOPMHUPOBAHHUE
WHTEIUICKTYIbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOM K  €aMOOOpa30BaHUIO,  COTPYIHHYECTBY,
CaMOCTOSTEIIBHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX
C BEIIECTBAMH M UX IPUMEHECHUEM;

dhopmupoBaHre y OOYYAIOMIMXCS KIFOUEBBIX HABBIKOB (KITIOYEBHIX KOMITETCHITUN), WMEIOIINX
YHHUBEpCAIbHOE 3HAUYEHHUE JUIS PA3IMYHBIX BUIOB AEATEIbHOCTH: PEIIeHHs MpoOIieM, IMONCKa, aHAIn3a U
00paboTkn MH(pOPMAITUH, HEOOXOAUMBIX IS MPHOOPETCHHSI OIBITa JCATEIHPHOCTH, KOTOpas 3aHUMAaeT
Ba)XHOE MECTO B TMO3HAHWH XWMHUH, a TaKKe IJISl ONEHKH C TO3WIUH JKOIOTHYEcKON Oe30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XMMHUYECKHIX MTPOIIECCOB Ha OPTaHU3M YelIOBEKa U MPUPOIHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HHTEINIEKTyalbHBIX W TBOPUYECKHUX CIIOCOOHOCTEH
00yJaroMMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MTPHUOOPETaTh HOBBIE 3HAHUS 10 XHMHUU B COOTBETCTBHUH C
KU3HEHHBIMHU MTOTPEOHOCTSAMH, HCIIOIB30BaTh COBpEMEHHBIE HH()OPMAITMOHHBIE TEXHOIOTUN IS TTOUCKa
Y aHaJIM3a y4eOHOW W HAYYHO-TION YIS PHON HH(POPMAIINK XUMUYECKOTO COIEeP KaHMUS,;

(dhopMupoBaHHE W pPa3BUTHE Y OOYYAIOIIMXCS AaCCOIMATHBHOTO W JIOTHYECKOTO MBIIIICHHS,
HaOJIOIaTETFHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, IPHU
IJJAHUPOBAHUH U MPOBEACHNN XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIHTaHNE y OOy4arommxcs yOeKIEHHOCTH B TYMaHHCTHYECKOH HAINPaBICHHOCTH XUMHH, €&
BXHOW POJHM B pEIICHUH TIOO0ATBHBIX MPOOJIEM PaIOHAIBHOTO MPUPOAONOIH30BAHMS, TOMOTHEHUS
JHEPTeTUYECKUX PECYpPCOB M COXPAHEHWS NPHPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeXHOTO OTHOIICHUS K MIPUPOZE U CBOEMY 3/I0OPOBBIO, a TaKXKe MPUOOPETEHHUS OIbITa UCIIONB30BaHUS
TIONTyYeHHBIX 3HAHUHM IS MPUHATHS TPAMOTHBIX PEUICHWA B CHTYAIWsIX, CBS3aHHBIX C XHUMHYECKHUMH
SIBIICHUSIMU.

B y4eOHnoM mutaHe cpemHero oomiero oo0pa3oBaHus NpeaMeT « XuMHsD 0a30BOTO YPOBHS BXOIUT B
COCTaB MpeAMETHOM o01acTn «EcTeCTBeHHO-HAYYHBIE IPEIMETHI».

OO01mee 4nciIo 4acoB, OTBEAEHHBIX IS U3yYEHUsS] XMMUU, Ha 0A30BOM YpOBHE CPEIHEro OOIIero
oOpasoBaHus, coctaBisier 68 wacoB: B 10 xiracce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34 gaca (1
gac B HEIETIO).



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBBI OPraHNYECKOH XMMUM

[Ipeamer opraHuveckod XMMUU: €€ BOZHUKHOBEHHE, Pa3BUTUE M 3HAUCHHE B MOTYYEHHH HOBBIX
BEIIeCTB U MaTepuaioB. Teopus CTpoeHHs opraHHMYecKHX coeauHeHHd A. M. bytiepoBa, €€ OCHOBHBIE
nojokeHusi. CTpyKTypHbIe (HOPMYINIBI OpPraHWYECKHX BellecTB. ['omonorus, wu3omepus. XUMHUECKas
CBSI3b B OPTaHMYECKUX COCANHEHUSAX — OJJHHAPHBIC U KPaTHBIE CBSI3H.

[IpencraBnenre o KiIacCUPUKANMK OpPraHUYECKHX BemlecTB. HoMeHKIaTypa OpraHHYecKux
COeMHEeHN (cucremaTrnyeckas) W TpPUBHAIbHBIE HAa3BaHMS BaXHEMIIMX MPEICTaBUTENEH KJaccoB
OpPTaHUYECKHX BEIECTB.

OKCIIeprMEHTANbHBIE METONbl HM3y4YeHHs] BEIIeCTB W MX IMPEBpAIlCHUi: O3HAKOMJIEHHE C
oOpasliaMi OpraHMYeCKMX BEIIECTB W MarTepuajiaMi Ha WX OCHOBE, MOJCIHUPOBAHHE MOJICKYI
OpPTaHWYECKHX BEIIECTB, HAOJIOJAEHHWE M ONMCAHWE JEMOHCTPALMOHHBIX OIBITOB MO IpEBpaIlCHUIO
OpraHMYEeCcKHX BEIIECTB MPU HATPEBAHWU (TUIABJICHUE, OOYTIIMBAHUE U TOPEHNUE).

Yraesonopoasl

AJNKaHBI: COCTAaB M CTPOEHUE, TOMOJIOTHUYECKUH psi. MeTaH u 3TaH — MPOCTEUIIHE PEeICTaBUTENN
aNKaHoB: (U3MYECKHEe M XUMHYECKHE CBOICTBa (pEeaKkmuH 3aMeIleHUs M TOPEHUs), HaXOXKIEHHE B
MIPUPO/IE, TTOTyYE€HUE U TTPIMEHEHHE.

AJKEHBI: COCTaB M CTpPOEHHE, TOMOJOTHYECKHMH pAA. OTWIEH W TPONWIeH — MpocTeHmme
NPEICTAaBUTENIN  AJKCHOB: (HU3MYECKHME M XHMHYECKHE CBOMCTBA (peakuumd THIPHPOBAHUS,
rajJlOreHUPOBAHUS, TUAPATALMH, OKUCIICHUS U TOJIMMEPHU3aLi 1), TOTy4EHUE U IPUMEHEHHUE.

Anxamuensl: 6yraauen-1,3 u mermnOyramuen-1,3: cTpoeHre, BAKHEHITNE XUMHYCCKHE CBOWCTBA
(peaxuus nonuMepuzanuu). [loaydeHre CHHTETUYECKOTO KayuyKa U PE3UHBL.

AJIKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHMYCCKUM PsAM. ATIETHIICH — IMPOCTEHIITII
[pPEACTaBUTENb aJKUHOB: COCTaB, CTpOeHHe, (U3MYEeCKUe M XUMMYECKUE CBOIcTBa (peakiuu
TUIPUPOBAHMS, TAJIOTCHUPOBAHUSI, THAPATALIH, TOPEHNUS ), IOITy4YECHHE U IPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpocHHWE, (QHU3MUYECKHE W XUMHYECKHE CBOMCTBA (peaKIuu
rajJOreHUPOBAHMS U HUTPOBAHMUS), OIydE€HHE U IpUMEHeHue. 101yon: cocmasg, cmpoenue, uzuyeckue u
Xumuueckue CceouUcmea (peakyuu 2an02eHUpPoSaHusi U HUMPOBAHUs), NONYHYeHUe U HNpUMeHeHuUe.
TokcuuHOCTh apeHOB. I'eHerndeckass CBA3b MEXAY YIVIEBOAOPOAAMH, INPUHAUISKAIINMHU K Pa3InIHbIM
KJaccam.

[Ipuponusie ncTouHnKH yriaeBoaoponos. [Ipuponnsrii ra3 u nmomytaele HedTsIHBIE Ta3bl. HedTh 1
e€ mpoucxoxaerne. CrocoObl mepepabOTKM HeTH: TeperoHka, KpeKWHT  (TePMHUYECKHIA,
KatanuTuueckuil), nuponus. [lponykTel nepepaboTku HEPTH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yronb U mpoayKThl €ro nepepadboTKy.

OKCHepUMEHTalbHbIE METOIbl HM3Y4YEHHUS BELIECTB M MX MPEBPAIUCHHUNA: O3HAKOMJICHHE C
o0pasuamu miacTMacce, KaydyKoB U pe3uHbl, Komiekunn «HedTs» u «YTonb», MonenupoBaHie MOJIEKYJI

YIJIEBOIOPO/IOB U TaJOr€HOMPOM3BOHBIX, MPOBEACHHE MPAKTHYECKOW pabOThI: MOAYYCHUE ITHIICHA U
W3YUYCHHE er0 CBOWCTB.

Pacuérnbie 3agaun.

BbIunclieHHs 1O YpaBHEHUIO XMMHYECKOW peakiuu (Macchl, 00bhEMa, KOMMYECTBA HCXOJHOTO
BEIIIECTBA HMIIM MPOAYKTA PEAKIIMU MO MU3BECTHBIM Macce, 00bEMY, KOMUYECTBY OJHOIO U3 HCXOTHBIX
BEIIIECTB WJIH MPOJAYKTOB PEAKIIUN).

Kucnopoaconep:xaniue opranndecKkue coeTuHeHUsI



[IpenenbHple OAHOATOMHBIE COMPTHL. METaHON W ATaHON: CTPOSHUE, PU3NUECKHE U XUMHYECKUE
CBOMCTBa (peakuuM C aKTUBHBIMH METaJUIaMH, TaJOT€HOBOAOPOAAMH, TOpEHHUE), MpHUMEHEHHE.
Bopopoansie cBA3M MexAy MOJEKylaMH crnupToB. [lelicTBHMe MeTaHOJIa W 3TaHONA HAa OpraHU3M
YeoBeKa.

MHOroatoMHbI€ CHUPTHL. OTUJICHTIMKONb W TJIHMLEPUH: CTpoeHHe, (Pu3nyYeckue U XUMHUYECKUE
CBOWCTBa (B3aMMOJAEHCTBHE CO IIENOYHBIMM MeTallaMH, KadeCTBEHHAas peakliHs Ha MHOTOaTOMHbIE
cnupThl). JlelicTBUE HA OpraHu3M YenoBeka. [IprMeHeHre rmiepuHa U STHIICHTIIAKOJIS.

@deHon: cTpoeHHWE MONEKYNbl, (DU3MYECKHE W XHMHYECKHE CBOWCTBA. TOKCHYHOCTH (QeHona.
[Mpumenenue deHomna.

Anpaerunsl U xkemoHwvl. DopMmanbaerui, aueraiblIerui: CTpoeHHe, (QU3NYECKHEe W XUMHUYECKUE
CBOMCTBA (peaKkIMy OKHUCIEHNUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEaKIiH ), OJTyUeHNE U IPUMEHEHHE.

OMHOOCHOBHBIE TIpe/ieNbHbIe KapOOHOBBIE KHUCIOTHl. MypaBbuHasT M yKCyCHasi KHCJIOTHI:
CTpoeHue, (U3MYECKHEe W XMMHUYECKHE CBOMCTBa (CBOiCTBa, OOIIME I Kjacca KHCJIOT, pPeakius
sTepudukanum), monydeHue u npuMeHenrne. CTeapruHOBasi U OJIEMHOBAs KUCIOTHI KaK MPeJCTABUTEH
BBICIIMX KapOOHOBBIX KHCIIOT. MbLIa KaK COJTM BBICIINX KapOOHOBBIX KUCIIOT, HX MOoIIee JIeiicTBrE.

CrnoxHble 3(QUpHl KaKk MPOU3BOHBIE KAPOOHOBBIX KHCIOT. ['Maponu3 ciioxkHbIX 3¢upoB. XKupsr
I'maponus sxxupos. IIpuMenenue xxupoB. bronorudeckas posib )KUPOB.

VYrneBonmel: coctaB, KiaccuUKAMs YriieBogoB (MOHO-, M- W Tonucaxapujpl). [Jrokoza —
MPOCTEHUIINIT MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbI, (hM3MUYECKHEe W XMMHYECKHE CBOMCTBA
(B3aumopeiictBue ¢ ruapokcumom meau(ll), okucieHne ammuadHbIM pacTBOpoM okcuma cepebdpa(l),
BOCCTaHOBJIEHHE, OpOXKEHHE TIIOKO3bI), HaXOXJAECHHE B NPUPOAE, MPUMEHEHUE, OMoIornyecKkas poib.
®otocunTe3. OpyKTO3a KaK N30MEpP TIFOKO3BI.

Kpaxman u nemnronosa Kak NpupoaHble mnoiauMepbl. CTpoeHHME KpaxMala M IIEJUIHJIO3BI.
dusnueckue U XMMUYECKUE CBOMCTBA KpaxMaJa (THAPOIU3, KaueCTBEHHAs! PEaKLUsl C HOIOM).

OKcrepuMeHTalbHble METO/Ibl U3yUECHHUs BELECTB U UX NPEBpaIleHUH: IpoBeAcHUEe, HaOI0eHne
U OIHUCAaHUE IEMOHCTPALMOHHBIX OIBITOB: I'OPEHHME CIIMPTOB, KAYECTBEHHbIE PEAKIUH OIHOATOMHBIX
CITUPTOB (OKHCIICHHE 3TaHoma okcuaoM Meau(ll)), MHOroaTOMHBIX CITUPTOB (B3aUMOICHCTBHE TIIHIICPHUHA
¢ ruapokcugoMm wmemu(ll)), ampmernmoB (OKHWCIIEHHE aMMHAYHBIM pPacTBOpOM oOkcuaa cepedpa(l) m
ruapokcugoM Meau(ll), B3anmMomelcTBHE Kpaxmana C HOIOM), TPOBEACHHE IMPAKTHUECKOH paboOTHI:
CBOICTBA PacTBOpa YKCYCHOM KUCIOTHI.

PacuérHble 3amaun.

Bbruucnenns mo ypaBHEHHIO XMMHYECKOH peakUuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIECTBA MJIM NPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO U3 HCXOTHBIX
BEILECTB MJIM MIPOLYKTOB PEAKIINN).

A3oTconepKalie OpraHuu4ecKie COSANHEHHUS.

AMHMHOKHCIOTBL Kak am(oTepHble opraHuueckue coenuHeHus. Pusnueckue M XUMUYECKHE
CBOMCTBa aMHHOKHCJIOT (Ha MpUMepe IHLuHa). bronornueckoe 3HaueHne aMuHOKUACIOT. IlenTuasl.

Bbenku kak npuponHbie BEICOKOMOJIEKYIISIpHBIE coequHeHus. 1lepBuyuHasi, BTOpU4Has U TpeTHYHAs
CTpYKTypa 0enkoB. XMMHUYECKHE CBOMCTBA OEIKOB: MMIPONIN3, JeHATYpaLusl, KaYeCTBEHHbIE PEaKIUK HA
Oemnku.

OKcHepuMeHTalbHbIE METO/Ibl U3yUEeHUs BEIIECTB U MX MPEBPALICHUI: HAOIIOACHUE U OIMCAHUe
JIeMOHCTPALMOHHBIX OIBITOB: JeHATypaLus OSJIKOB IIPU HArpeBaHUH, LIBETHBIE PEAKIIMH OCJIKOB.

Bbicokomolieky/IsipHbIe cOeIHHEeHHU s

OCHOBHbIE TOHATUS XHMUM BBICOKOMOJICKYJISIDHBIX COCAWHEHHMH: MOHOMEp, IIOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIleHb IOJUMEPH3alNH, CPEOHSS MoJeKyisipHas Mmacca. OCHOBHBIE METOIbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSMHEHUH — IMOJIMMEPHU3aNs U TOJTHMKOHASHCALINS.

OKCHepuMEHTalbHbIE METOAbl HM3Y4YEeHHUS BELIECTB M MX MPEBpAIlCHUH: O3HAKOMJICHHE C
o0pazuamu MpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KayUyKOB.



MexnpeaMeTHbIe CBSI3H.

Peanuzanms MeXnpenMEeTHBIX CBSI3e NpU W3y4eHWW oOpraHuudeckoil xumuu B 10 Kmacce
OCYLIECTBIIIETCS Yepe3 HCIIOJIb30BaHUE KaK OOIMIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK M MOHSITHI,
SIBIISTIOLINXCSL CHCTEMHBIMU JJIS1 OTJAENBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmre ecTecTBEHHO-HAYYHBIC TMOHATHUS: SIBJICHWE, HAyYHBIH (pakT, TUmore3a, 3aKOH, TEOPHS,
aHamM3, CHUHTE3, KiIacCUpUKALUs, MEpUOAUYHOCTh, HAONIOJIeHne, HW3MEpEHHe, OJKCIICPUMEHT,
MOJIETTUPOBAHUE.

Odusuka: Marepusi, dHEPrus, Macca, aToM, O3JEKTPOH, MOJEKYlla, JHEPreTHYeCKUi YpOBEHB,
BEILIECTBO, TeNO, O0BbEM, arperaTHOE COCTOSHWE BEIIECTBA, (PU3MYECKUE BETUYMHBI U EIUHHIBI HX
H3MepeHHS.

Buonorus: xierka, opranusMm, Ouocdepa, OOMEH BeIIECTB B oOpraHusMe, (HOTOCHHTE3,
OMONOTMUECKH aKTUBHBIE BelecTBa (OCIKU, YIIIEBOABI, JKUPBI, (PEPMEHTHI).

I'eorpadusi: MuHEpabl, TOpHBIE TOPO/IBI, TIOJIE3HBIE HCKOMTAEMbIE, TOTUTHBO, PECYPCHI.

TexHomorus:: MUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHANBHOTO MUTAHHWS, MOIOIIME CpEJCTBa,
JIEKapCTBEHHBIE M KOCMETHYECKHE NpernapaTbl, MaTepuajibl M3 HMCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XHMHHU

XUMUYECKUN 3JIeMEHT. ATOM. SIipo aToMa, W30TOMBL. DJIEKTPOHHAs 000I0YKa. DHEPreTHYECKUE
YPOBHHM, TIIOXyPOBHH. ATOMHBIE opbOuTamu, S-, P-, O- osmemenTel. OCOOEHHOCTH pacIpemeNeHus
JJIEKTPOHOB MO OpOWTAISIM B aTOMax »JJEMEHTOB TMEPBBIX UETHIPEX TMEPHOAOB. OJIEKTPOHHAS
KOH(HUTYpanus aTOMOB.

Ilepuoanueckuii 3akoH u Ilepuoanueckas cucreMa xumuueckux snemeHToB J[. Y. Menpeneesa.
CBs13b TIepHOAMYECKOT0 3aKoHa U Ilepronnueckoil cucTeMbl XuMUUYecKuX deMmenToB 1. M. Menneneena
C COBPEMCHHOW TEOpHWEH CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH W3MCHCHHUS CBONCTB XHMHUYCCKUX
3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CIOXKHBIX BEIIECTB IO TPYMIIaM M TepuogaM. 3HadueHUe
MIEPUOANYECKOT0 3aKOHA B PA3BUTHU HAYKU.

Crtpoenne BemecTBa. XUMUYECKask CBS3b. BUIBI XUMUYECKOH CBS3U (KOBaJeHTHAs HEMONSIpHAs H
MOJISIpHAs, WOHHAs, MeTaJUTM4YecKas). MexaHn3mbl 00pa3oBaHUS KOBAJIEHTHOM XUMHUYECKOH CBS3U
(oOMeHHBII W JOHOPHO-aKIENTOPHEIH). BomopomHasi cBsi3b. BajaeHTHOCTh. DNEKTPOOTPHUIIATEIBHOCTS.
Crenenb okucieHusi. IoHbI: KATUOHBI U AHUOHBI.

BemectBa MONEKyIIpHOTO W HEMOJIEKYISIPHOTO CTPOCHUS. 3aKOH TIOCTOSTHCTBA COCTaBa BEIIECTBA.
THIBI KPUCTAILIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELLECTB OT TUIIA KPUCTATUIMYECKON PEIIETKY.

[lonsTre o nucnepcHBIX cucTeMax. VICTHHHBIE W KOJJIOMIHBIE PAcTBOPBHL. MaccoBast Ions
BEIIleCTBa B pPacTBOpE.

Kraccudukanmss HeopraHmuecknx coennHeHHi. HoMeHKiIaTypa HEOpPraHWYeCKHX BEIECTB.
I'enerndeckas CBs3b HEOPTAHUYECKHUX BEIIECTB, MPUHAIISKANINX K PA3IMIHBIM KJIaccaM.

Xumudeckas peaknus. Kiaccuukanyss XAMHYECKUX PEAKIH B HEOPTAHUIECKON M OpTraHHIeCKOn
XUMHUH. 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXpaHEHHS M TPEBpalleHUs SHEPTHH IPHU
XUMHYECKUX PEAKITHIX.

CKOpOCTh peakiiny, e€ 3aBUCUMOCTh OT pa3MYHbIX (pakTopoB. OOpaTUMBbIE peakuu. XHMHYECKOE
paBHOBecre. DaKTOpEI, BIUSIONINE HA COCTOSTHUE XUMHUUeckoro paBHoBecus. [Ipuniun Jle Illarense.

OnexTponutuieckas aucconuanus. CUiIbHBIE U Ci1a0bie 3NMeKTponnThl. Cpena BOTHBIX PacTBOPOB
BELIECTB: KHUCIasl, HEUTpaJIbHAs, [IETOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU.



OKCIIepUMEHTAIBHBIE METOBl M3y4YeHHs BEIICCTB U WX IPEBPAIICHUMN: JEMOHCTpAIUsS TaOJHIl
«[lepuognueckas cucrema xumudeckux oasemertoB J[. M. MenneneeBa», wusydeHue Monenen
KPUCTAIUTMYECKUX PEIIETOK, HAOMIOJCHUE U OMHCAaHUC JIIEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OIBITOB
(paznmoxeHHne MepoKCHAa BOJOPOAA B NPUCYTCTBUM KaTallu3aTopa, OMNpPEAETICHHE Cpeabl pacTBOPOB
BEIIECTB C TMOMOIIbI0 YHHUBEPCAIBHOI'O WMHIWKATOpPA, PEAKIHMH HOHHOTO OOMEHa), TPOBEICHHE
MPaKTUYECKON paboThl « BiusiHue pa3auuHbIX (AaKTOPOB HA CKOPOCTh XUMUYECKOH PEaKIIUm».

Pacuérneie 3anaun.

Pacuérel mo ypaBHEHMSIM XMMHYECKHX PEAKLUUNA, B TOM YHCIE TEPMOXUMHUYECKHE DPACUETHI,
pacyéThl C UCIOIb30BAaHNEM TOHATHS «MaccoBasi JA0JIs BEIIECTBAY.

Heopranuyeckas xumust

Hemeramnsl. [Tonoxkenue nHemeramioB B [lepuoanueckoil cucreme Xxumudeckux snemeHtoB [I. U.
MenneneeBa 1 OCOOEHHOCTH CTpPOEHHS aToMOB. (DHU3NMYECKHE CBOICTBA HEMETAIOB. AJUIOTPONHUA
HEMETaJUIOB (Ha pUMepe KUCIOopoa, cepbl, pocdopa u yriaeposaa).

XHUMHUYECKHE CBOMCTBA BaYKHEUIITMX HEMETA/UIOB (raJIoreHOB, cephl, a30Ta, (ocdopa, yriepoaa u
KPEMHHUSI) U UX COSTMHEHHH (OKCHIOB, KUCIOPOCOAEP KAIIMX KUCIOT, BOAOPOIHBIX COCTUHEHU).

IIpumeneHne BaXXHENIIIMX HEMETAIJIOB U UX COEAMHEHUM.

Meramnbl. Ilonoxxenne meramnoB B Ilepuonmyeckoil cucreme XxumMudeckux sneMmeHtoB [ WM.
Menneneea. OcCOOCHHOCTH CTPOSHMS JJIEKTPOHHBIX 000J104eKk aToMoB MerasuioB. OOmme ¢Gusnyeckue
cBoiicTBa MeTayutoB. CIUTaBbl METAJUIOB. DIEKTPOXUMUYECKUH P HAMTPSDKEHHH METANIOB.

XHUMHYECKAE CBOMCTBA BaXKHEHIIIMX METAIIOB (HATPWUM, KaIWi, KaJbIMH, MarHWH, aJlOMHHUMN,
LIWHK, XPOM, JKEJIe30, MEJIb) U UX COEIUHEHHH.

Oo6mume crocoObl MoTy4YeHus] MeTaiuIoB. [IpuMeHeHe MeTaslioB B OBITY M TEXHHKE.

OKCIIeprMEHTANbHBIE METOAbl M3YYEHHUS BEHIECTB M WX IPEBPAICHUN: H3y4eHHE KOJIIEKIIUU
«MeTaJIbl M CIUIaBbI», 00pPa3IOB HEMETAJUIOB, PEUICHUE JKCIEPUMEHTANBHBIX 3a/1ad, HaONIOIeHHE U
OIMCaHWE JEMOHCTPAIMOHHBIX ¥ JTA0OPATOPHBIX OMBITOB (B3aMMOAEHCTBHE THIPOKCHAA AIOMUHUS C
pacTBOpaMu KHCIIOT U IIeNIoYeil, KaueCTBEHHBIE PEaKI[Mi Ha KAaTHOHBI METAJIIOB).

Pacuérnrie 3amaun.

Pacuérer macchl BemecTBa Wi 00bEMA ra30B MO M3BECTHOMY KOJIHMYECTBY BEIIECTBA, MACCe HITU
00BbEMY OTHOTO M3 YYaCTBYIOIINX B PEAKIIUU BEIIECTB, pacu&Thl Macchl (00BEMa, KOTMIECTBA BEIIECTBA)
MIPOAYKTOB PEAKIINH, €CITH OIHO U3 BEIIECTB HMEET MPUMECH.

XuMHS U KU3Hb

Ponp xumum B 0OECHICYCHHHM DSKOJOTHYECKOW, DHEPTETUYECKOW W IHIINEBOM OE30IMacHOCTH,
pa3BuTHN MeqUIMHBL. [I0HATHE 0 HAYYHBIX METOAX IMO3HAHUS BEIIECTB U XMMHYECKIX PEaKIIHA.

[IpencraBnenuss 06 OOMMX HAYYHBIX TPHUHIMIAX MPOMBIILICHHOTO IMONydeHUS Ba)KHEHIINX
BEIIIECTB.

UenoBek B MHpe BEMIECTB W MaTepUajoB: BaKHEUIIME CTPOUTENbHBIE MaTepHAIIbI,
KOHCTPYKIIIOHHBIE =~ MaTepHuallbl, KpacKdh, CTEKJIO, KepaMmuKa, MaTepHaibl s SJIEKTPOHUKH,
HaHOMAaTepuaibl, OpPraHNYECKHUE U MUHEPAIBHBIE YA00PEHUSI.

XuMUS U 370pOBhE YENOBEKa: MPaBHJIA HCIIONB30BAHUS JIEKAPCTBEHHBIX IMPENapaToB, MpaBHia
0e30I1acHOr0 UCTIONIB30BAHMS IIPENapaToB OBITOBOM XUMUU B IMIOBCEIHEBHON KU3HU.

MexripenMeTHbIe CBSI3H.

Peanmzamus MeXnpeaMeTHBIX CBs3eHd NpH W3YYeHWH OO0Iell M HeopraHudeckol xumuu B 11
KJIACCE OCYIIECTBIISIETCS dYepe3 HCIIONB30BAaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSATHHA, TaK W
TIOHSITUHN, SIBJISIONIMXCSI CHCTEMHBIMH TSI OT/ISNIBHBIX TIPEMETOB €CTECTBEHHO-HAYYHOr'O IIUKJIA.

OOmue ecTecTBEHHO-Hay4YHbIE TOHATHS: HAy4YHBIA (DAaKT, TUMOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KiIaccu(UKalWs, MEPUOJUYHOCTh, HAOIIOJCHUE, DKCIEPUMEHT, MOJCIMpPOBaHKE, U3MEPEHUE,
SIBJICHHE.



dusuka: Marepus, DHEpPrus, Macca, aroM, OJJCKTPOH, TPOTOH, HEHTPOH, HOH, HW30TOIl,
paIroaKTUBHOCTh, MOJIKYJIA, SHEPTETUYCCKHI YPOBEHb, BEILIECTBO, TEI0, 00BbEM, arperaTHoe COCTOSIHUE
BeIlecTBa, (PM3MUYCCKUE BETMUMHBI U SANHHIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHus3M, 3Kocucrema, Onocepa, Makpo- U MHUKPOIJICMEHTBI, BUTAMHUHBI,
O0OMEH BeIleCTB B OpraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIC TTIOPO/IbI, MOJNE3HBIE UCKOITAEeMBbIE, TOIUIUBO, PECYPCHI.

TexHomorus: XuMHUecKas IIPOMBIIIIJICHHOCTh, MCTAJUIYPTHA, IMIPOU3BOACTBO CTPOUTCIIBHBIX
MaTepuaoB, CEIbCKOXO3HCTBEHHOE MPOM3BOACTBO, MHIIEBAs MPOMBIILICHHOCTh, (hapMaleBTHYecKast
MMPOMBIIIVICHHOCTb, IIPOMU3BOACTBO KOCMCTUYCCKUX IIPE€HapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepualioB, 3JICKTPOHHAS MPOMBIIIIJIICHHOCTh, HAHOTCXHOJIOTUH.



INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHHUsA IIPOTPAMMBI 110 XHUMHUU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMSA

JIMMHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranapiuBaeT TpeOOBaHUs K pe3yJbTaTaM OCBOCHUS OOYUYAIOUIMMUCS MPOrpaMm
cpenHero oOmero o0pa3oBaHUS (JMYHOCTHBIM, MeETalpeJAMETHBIM M IpeAMeTHbIM). Haydno-
METOANYECKOH OCHOBOW IJisi pa3paOOTKH IJIAHUPYEMBIX pe3ylbTaTOB OCBOCHHS IPOrpaMM CpETHETO
o0111ero 00pa3oBaHusl SABISETCS CUCTEMHO-ICATENIbHOCTHBIN MTOAX O/,

B cooTBercTBHU C CUCTCMHO-ACATCIIbHOCTHBIM IMOAXO0A0M B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHUS TIpeaMmera «XHMHsS» Ha YpOBHE cpenHero oO0Iero oOpa3oBaHHs BBIIECICHBI CICAYIOIINE
COCTaBIISIIOIINE:

OCO3HaHHE OOYYAIOIIMMHUCS POCCHHUCKOW TPAKAAHCKOW HMISHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIEHOCTH ¥ CAMOOIPEICICHHUIO;

HaJIM4ne MOTUBAIINU K OGyLIeHI/IIO;

LIeJICHANIPABJICHHOE DPAa3BUTHE BHYTPEHHHX YOSKICHHMM JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEeH W UCTOPHYUECKHUX TPaAUIMK 0a30BOI HAYKH XHMUH;

TOTOBHOCTh W CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JIEATENHLHOCTH
IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaAMH, IIPUCYHIUMHA IleJ'[OCTHOﬁ CHUCTEME XUMHNYECCKOI'O O6paSOBaHI/IH;

HaJIM4Yue€ MpaBOCO3ZHAHUMA IKOJIOTHUECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBHUTH nein U CTPOUTH
JKN3HCHHBIC I1JIaHBbI.

JImgHOCTHBIE pE3yIbTaThI OCBOCHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE YUEeOHOU U
BOCHHUTATEIbHON JACATCIIBHOCTU B COOTBETCTBHU C I'YMaHUCTUYCCKUMHU, COUUOKYJIbTYPHBIMH, TYXOBHO-
HPAaBCTBCHHBIMU LIEHHOCTSMH U HJ€aJaMU POCCHHCKOrO TI'pa)KAaHCKOro OOIIecTBa, HPUHSATHIMU B
oOmiecTBe HOPMAaMH W NpPAaBHJIAMH IOBEICHUS, CIIOCOOCTBYIOIIMMH MpOIECCaM CaMOITO3HAHHS,
CaMOpa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS JTMYHOCTU O0YHAIOIIUXCA.

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHUS IpeaMeTa «XHMUS» OTpaxarT c(HOPMHUPOBAHHOCTH OIIBITA
[I03HABATEIbHOM U MPAKTUYECKON AEATENbHOCTH OOyJaroIIuXcs MO pealu3alu NMPUHATHIX B OOILECTBE
LIEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS .

0CO3HaHUs 00YYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPaB M 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY
U TIPaBOIOPSIIKY;

MIPEACTABJICHHUS O COLMAIBHBIX HOPMAX U IPAaBUIIAX MEKIMYHOCTHBIX OTHOLLICHUH B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH [EITENbHOCTH IPU CO3QAHUU YYEOHBIX IIPOEKTOB,
peleHnr y4eOHbIX U MO3HABATENbHBIX 3324, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIOCOOHOCTH NMOHMMATh U NPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY M apryMEHThl IPYIHX NpH
aHaJIN3€ Pa3IMYHbIX BUJOB YU€OHOH AESITENbHOCTH;

2) N1aTPUOTHYECKOI0 BOCIIMTAHMSA

LIEHHOCTHOI'O OTHOIIEHHSI K HCTOPUYECKOMY U HAYYHOMY HACJICAUIO OTCUYECTBEHHON XUMUM;

YBa)KEHHMsI K IIPOLIECCY TBOPYECTBA B 00JACTH TEOPHHM M NPAKTHUECKOTO NMPUMEHEHHS XUMHH,
OCO3HaHHUSl TOTO, YTO JOCTHKEHHS HAyKH €CTh Pe3yJbTaT UIMTENbHBIX HAOMIOAECHWH, KPOMOTIUBBIX
9KCIEPUMEHTAIILHBIX TOUCKOB, IIOCTOSIHHOT'O TPYy/a YUEHBIX U IPaKTHKOB;

HWHTEpeca W MO3HABATENbHBIX MOTHBOB B NOJYYEHHHM M MOCIEAYIOIIEM aHalIu3e MH(OpMauuu o
MEPEeOBBIX JOCTHKEHUIX COBPEMEHHOM OT€UECTBEHHON XHMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSI:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTIO TIOBEICHHUS;

CIOCOOHOCTH OLIEHMBATh CHUTYallMH, CBSI3aHHBIE C XWMHYECKMMHU SBJICHUSMH, W HPUHUMATh
OCO3HaHHBIE PELICHNUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



TOTOBHOCTH OLIEHWBATh CBOE MOBEACHUE U OCTYIIKM CBOMX TOBAPHILEH C MO3ULUN HPABCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HaHUE MOCIEACTBUN 3TUX MOCTYIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

MOHUMaHMUA ILEHHOCTeW 3A0poBOro M  Oe3zomacHoro obOpa3a JKM3HH, HEOOXOJUMOCTH
OTBETCTBCHHOI'O OTHOIIICHUA K CO6CTBCHHOMy (1)I/I3I/I‘IGCKOMy 1 IICUXUYCCKOMY 310POBbIO;

COOJIOIeHUs TIPaBUJI Oe30MacHOro oOpalleHus C BEIIECTBAMU B OBITY, MIOBCEIHEBHOW KU3HU U B
TPYLOBOH IEATEIBHOCTH;

MMOHMMaHus HEHHOCTU MpaBHUJI WHAWUBUAYAJIBHOI'O M KOJUICKTUBHOI'O 0€e30I1acHOro IIOBE€ACHUA B
CUTyallMsIX, YTPOXKAIOIIUX 340POBBIO U KU3HU JIFOIEH;

OCO3HaHHWSl TIOCIECACTBHA M HENPHUATUS BpPEAHBIX TPHUBBIYEK (YHNOTpEOJEHUs —aJKOroJs,
HapKOTHUKOB, KypeHHs);

5) TpynoBoro BocnuTanus:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENBCKON JeATEbHOCTH, O0IECTBEHHO
MOJIE3HOM, TBOPUYECKOM U JIPYTUX BUMIAX JAESATEINbHOCTH;

YCTaHOBKU Ha aKTHUBHOC Y4aCTUC B PCIICHUHN MPAKTUYCCKHX 3aJ1av counaanoﬁ HalpaBJICHHOCTHU
(B pamMKax CBOET0 KJiacca, IITKOJIBI);

HWHTEepeca K MPaKTHYECKOMY W3YUYEHHIO MpOoQeccHil pas3inuyHoro poja, B TOM YHCIE HA OCHOBE
MIPUMEHCHUA TPEAMETHBIX 3HAHWUH I10 XUMUH,

YBOXKEHHUS K TPYLY, JIOJAM TPyAa U Pe3yJbTaTaM TPYJI0BOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaJIbHOM TPAeKTOPUU 0Opa3oBaHus, Oymaymieit
HpO(beCCI/H/I n pcaiu3anuun COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C yT-IeTOM JIMYHOCTHBIX HMHTEPCECOB,
CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TIOTpeOHOCTEN 00I11ecTBa;

6) ’K010rMYeCKOro BOCTIMTAHMS:

9KOJIOTUYECKH IIeJIECO00Pa3HOro OTHOIIEHHUS K MPHPOJE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

MMOHMMAaHUs TJIO0ANBHOTO XapakTepa OJKOJOTHYECKUX TpoOieM, BIUSHHUSI 3KOHOMHYECKHX
MPOIECCOB HAa COCTOSIHUE MPUPOJHON U COLIMATIBHOU CPEIbl;

OCO3HaHHWs HEOOXOMUMOCTH WCIIONB30BAHUS JIOCTHXKCHHH XWMHH JIJISl PElIeHUs BOIPOCOB
PaIOHAIBHOTO MTPUPOIOIIONH30BAHMS,

AKTHUBHOI'O HENPUATHS ACUCTBUM, MPUHOCIIIMX BpPEA OKpYKaroUlell MpUpOAHOH cpene, yMEHUs
MIPOTHO3UPOBATh HEOJIATOMPHUATHBIE SKOIOTHYECKHE MOCIHEACTBUS MPEANPUHAMAEMBIX JEHCTBUN U
MpeI0OTBpaIIaTh UX;

HaJMYUs Pa3BUTOTO SKOJIOTMYECKOT'0 MBIIUICHUS, YKOJIOTHIECKON KYIbTYPHI, ONBITA IeITeTbHOCTH
JKONIOTUYECKOH  HAIMpaBIIEHHOCTH, yMEHHS  PYKOBOJACTBOBAThCSI WMH B  II03HABATENHHOM,
KOMMYHHUKATHUBHOM W COIMANbHOW TPAaKTHKE, CIOCOOHOCTH W YyMEHHUS AaKTUBHO IPOTHBOCTOATH
uaeonoruu xeModoonw;

7) 1eHHOCTH HAYYHOI'0 IO3HAHUSL:

c(hOpMHUPOBAaHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH ¥ O0IIeCTBEHHON MPAKTHKH,

MTOHMMAaHUS CTIEU(UKN XUMHUH KaK HayKH, OCO3HAHUS e€ pol B (QOPMUPOBAHUHU PAIIMOHAIHEHOTO
HayYHOT'O MBIIUIEHUS, CO3JaHUH IEIOCTHOrO IMPENCTaBICHUsS 00 OKPYXAIoIleM MHUpPE KaK O EIHHCTBE
MPUPONBI M YeJIOBEKa, B MO3HAHWU IMPUPOIHBIX 3aKOHOMEPHOCTEH M PENIeHWH IMPOoOJIeM COXPaHEHUs
MIPUPOTHOTO PABHOBECHS,;

yOeKIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUHM JJII COBPEMEHHOM IMBWIM3AIAA: B €€
TYMaHUCTHYECKOW HAINPABIEHHOCTH W BaKHOW POJH B CO3JIAHWU HOBOW 0a3bl MaTepHAIBHOW KYIbTYPHI,
pelIeHnn T00aNbHBIX MPOOJIeM YCTOWYMBOIO pa3BUTHS UEJIOBEUYECTBA — CHIPHEBOM, 3HEPreTHYECKOH,
MUIIEBOM M HKOJOTWYEeCKOi 0e30MacHOCTH, B Pa3sBUTUH MEOULMHBL, 00ECIIEUEHUH YCJIOBHUU YCIIEIIHOTrO
TpYyZa ¥ 3KOJIOTrHYECKH KOM(OPTHOH JKU3HHU Ka>KAOro 4ieHa 00IEeCcTBa;



€CTECTBEHHO-HAYYHOW IPaMOTHOCTHU: TIOHMMAHHUs CYIIHOCTH METOOB ITO3HAHUSI, UCTIOIb3YEMBIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIONb30BaTh MONy4YaeMble 3HAHHS Ul aHAIU3a U OOBSCHEHHS
SIBJICHHI OKpPYXKAroLIero MUpa M TMPOHCXOSIIMX B HEM W3MEHEHHMH, YMEHHUsS JenaTh O0OOCHOBaHHBIC
3aKJIFOYCHHSI HA OCHOBE HayYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C ILIENBIO MOJYYCHHS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIB30BaTh XMMHUYECKUE 3HAHUS Ui pelieHUs mpodjeM B
peabHBIX KU3HCHHBIX CUTYAIIUsX;

WHTEpeca K IO3HAHUIO U UCCIIEIOBATEILCKON A TENbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOpPa30BaHUIO, K AKTHBHOMY
MOJYYCHUIO HOBBIX 3HAHHI 110 XMMHH B COOTBETCTBHHU C KM3HCHHBIMH IOTPEOHOCTIMH;

HHTEpeca K 0OCOOSHHOCTSM TPpyJa B Pa3IuYHbIX chepax MpodheCCHOHAIBHOM JIeITeIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATHBI

MeranpeaMeTHbIe Pe3y/IbTaThl OCBOCHHUS YUeOHOro mpeamera «XHMHS» Ha YPOBHE CPEIHEr0
o0111ero 00pa3oBaHus BKIIFOYAIOT:

3HaYMMble U1 (OpMHUpPOBAaHUS  MHPOBO33PECHUS  OOYYAIOUIMXCS — MEXAUCIHIIMHAPHBIC
(MexnpeaMeTHble) OOIIeHaydYHbIe TMOHATHSA, OTPaXKAIOIIMEe IEJIOCTHOCTh HAYYHOM KapTHHBI MHpa H
CHCHI/I(i)I/IKy MCTOJI0B IMO3HAHUSA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKaxX (MaTepI/ISI, BCUICCTBO, DHEPrus,
SIBJICHHME, MPOIECC, CUCTEMa, HAy4dHbIM (DaKT, MPHHIMI, THUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHS,
HCCIIeI0BaHKe, HAOII0ICHUE, U3MEPEHUE, IKCIICPUMEHT U APYTHE);

YHUBEpCAJIbHbIC YydeOHbIC JieicTBUSI (IO3HABATENbHbIE, KOMMYHHKATHBHBIC, DPETYJISTHBHBIE),
obecrieunBarone (GopMupoBaHue (YHKIIMOHAIBHOH TI'PaMOTHOCTH M COLMAJIBHONH KOMIICTCHIIMU
00yJaroIuXCs;

CIOCOOHOCTh 00y4aroIINXCs MCIIOJIb30BATh OCBOCHHBIC MEXIUCIUIUTMHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHUS W YHHBEPCAJIbHbIC y4eOHBbIC JCHCTBUS B IMO3HABATEILHOW M COI[HAJIbHOM
MIPaKTHKE.

MeranpeaMeTHbIe  PE3yJIbTaThl  OTPAKAalOT  OBJAJCHHE  YHHBEPCAIbHBIMH  y4EOHBIMH
M03HaBaTEeIbHBIMU, KOMMYHUKATUBHBIMHU M PETYISITUBHBIMH JCHCTBUSMHU.

OgiiajeHUe YHNBEPCAJLHBIMYU Y4e0HbIMH MO3HABATEIbHBIMY 1€ CTBUSIMH:

1) 6a30BbIe JOrnYecKue AeiicTBUSL:

CaMOCTOSATENEHO (OPMYIIUPOBATH M AKTYAIU3UPOBATH MPOOIJIEMY, BCECTOPOHHE €€ paCCMaTPHBATH;

OIIPENENATh ISIU IEITSIbHOCTH, 3aJaBas mapaMerpbl U KPUTEPUHU HUX JOCTHIKECHHS, COOTHOCHTD
PE3YNIbTaThl ICSITEIBHOCTH C MOCTABICHHBIMH ISIISIMU;

HCIONB30BATh MPH OCBOCHUH 3HAHWHN MPUEMBI JIOTHUECKOTO MBIIUICHHUS — BBIJCIATh XapaKTepHbIC
MPHU3HAKY MOHATUI U YCTAaHABIMBATH WX B3aWMOCBS3b, HCIONB30BATh COOTBETCTBYIONIUE MOHSATHS IS
OOBSICHEHUS OTJENBHBIX ()aKTOB W SIBIICHHIA;

BBIOUPATH OCHOBAHHS M KPUTEPUU JIJIS KacCU(DUKAIIMU BENISCTB M XMMUYECKHX PEaKIHii;

yCTaHABIHUBATh MPUYMHHO-CIEICTBEHHBIC CBSI3H MEXKy U3y4aeMbIMHU SBICHHUSIMU;

CTPOUTH JIOTHYECKHE paCCYXJCHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, IO aHAJOTWH), BBISBISTH
3aKOHOMEPHOCTH W TPOTUBOPEYMST B PAcCMATPHUBACMBIX SIBICHUSAX, (DOPMYIHUPOBATH BBIBOABI U
3aKITIOYEHHS;

MPUMEHSITh B MPOIECcCe MO3HAHMUS, UCIONb3YEMbIC B XUMHHM CHMBOJIUYECKUE (3HAKOBBIC) MOJICIH,
MpeoOpa3oBbIBATH MOJICTBHBIC MPEICTABICHUS — XUMHYECKUN 3HAK (CUMBOJ) JJIEMEHTA, XMMHYECKas
(dbopmyIa, ypaBHEHHE XUMUYCSCKOW PEaKIUU — TPU PEIICHUH YUeOHBIX TO3HABATEIBHBIX U MPAKTHYECKUX
3aja4, MPUMEHATh Ha3BaHHBIC MOJICILHBIC MPECTABICHUS JUIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUYECKUX PEaKIUH.

2) 6azoBble HcCIeI0BaATEILCKHE IeliCTBUS:

BIIJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB M XMMHUUYECKUX PEaKIIHIA;



(dhopMynupoBaTh LETU U 3aJ]a4d MCCICAOBAHMS, UCIIOIb30BATh MMOCTABICHHBIE U CAMOCTOSTENBHO
cOpMyTUpPOBaHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTa MO3HAHWS W OCHOBBI i ()OPMUPOBAHUS
TUIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHH;

BJIAJETh HaBBIKAMH  CaMOCTOATENBHOTO  IUIAHWPOBAHHA W MPOBENCHHUS  YUCHHUYECKHX
9KCTIICPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAONIONATh 3a XOJOM IIPOIlecca, CaMOCTOATENBHO
MPOTHO3UPOBATH €r0 Pe3yibTaT, POPMYIHPOBATH 00OOIIEHUS U BHIBOJABI OTHOCHTEILHO JOCTOBEPHOCTH
PE3yJIBTATOB UCCIICIOBAHMUS, COCTABIIATH 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTaTh ONBIT YUYEHHUYECKOH HCCIENOBATEILCKOM M MPOCKTHOW AEATEIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIFHOMY IIOMCKY METOAOB PEHICHUS MPaKTUYECKHX 3ajad,
MIPUMEHEHHIO Pa3InYHbIX METO/I0B TO3HAHNS.

3) padora ¢ undopmanmeii:

OPHCHTHPOBATLCS B Pa3IMYHBIX HCTOYHHMKAX HH(opManuu (HAyYHO-TIOMYJSApHAsl JHMTEpaTypa
XHUMHYECKOTO COJIEp KaHusl, CIIpaBOYHBIE MTOCOOUs, pecypchl MHTepHEeTa), aHAIM3UPOBATh HH(POPMAIIUIO
pa3IMYHBIX BUAOB W (GOpPM IpEACTaBICHUs, KPUTHYECKH OIECHUBATh €€ JIOCTOBEPHOCTh H
HEMPOTUBOPEYUBOCTE;

(dhopMyITupOBaTh 3alPOChl U MPUMEHSTH Pa3IMuHbIe METO/BI IIPU TIOMCKE U 0TOOpe MH(OpMAIIHH,
HEOOXOJIMMOM JUIsl BHITOJTHEHUS YUeOHBIX 3a/1a4 ONPEAeIEHHOrO TUIIA;

npuoOpeTaTh OMBIT UCIONB30BaHUS HMH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHONOTUH |
Pa3TUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMPATh ONTHUMAIBHYIO (QOpMy TmpeacTaBiieHuss WHGOPMAUK  (CXEMBI,
rpaduku, AEarpaMMel, TaOJIHUIIBI, PUCYHKU U APYTHE);

WCTOJIb30BaTh HAYYHBIA S3bIK B Ka4eCTBE CPEJICTBA MPHU paboTe ¢ XMUMHUYESCKOW WH(pOpMAIUEN:
NPUMEHATh MEXNpeIMeTHbIe ((pu3ndecKhe W MaTeMaTHYeCKHue) 3HAKM M CHMBOJBL,  (HOPMYJIbI,
abOpeBnaTypbl, HOMCHKIIATYPY;

HCTIONB30BaTh M PeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPEACTBA HATIISTHOCTH.

OniiajeHUue YHHBEPCAJIbLHBIMUA KOMMYHUKATUBHBIMH JACCTBUAMU:

3a7aBaTh BOMPOCHI MO CYIIECTBY OOCY)XJaeMOH TeMbl B XOJ€ [Hajora W/WIM HCKYCCHH,
BBICKa3bIBaTh HJIEH, (hOPMYNHUPOBATH CBOM IPEHJIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS IPEIIOKEHHON
3aj1auy;

BBICTYIIaTh C IIPE3CHTAlMedl pe3yJbTaToOB II03HABATEIbHOM AEITEIBHOCTH, MOIYYEHHBIX
CaMOCTOSTEIIBHO MJIM COBMECTHO CO CBEPCTHHKAMH IIPU BBINOJHEHWH XHMHYECKOI'O 3KCIIEPUMEHTA,
MIPAKTUYIECKON pabOThI 1O MCCIEI0BAHUIO CBOWCTB U3y4aeMbIX BEILECTB, PeaIn3aluy yueOHOro IPOeKTa
u (OpMyJIUPOBATh BBIBOJBI 110 PE3YJIbTaTaM IPOBEAEHHBIX UCCIEIOBAHUM ITyTEM COTIACOBAHUS IO3UIIUM
B x0/Ie 00CyX/IeH!s 1 0OMeHa MHEHHUSIMU.

OBilajleHUe YHHBEPCAJbHBIMH PeryJISTUBHBIMHU JAeCTBUSIMU:

CaMOCTOSITENIBHO TNIAHUPOBATh U OCYILECTBIISITH CBOIO MIO3HABATENbHYIO IESITEIbHOCTD, ONPEHessl
e LenmM M 3aJaud, KOHTPOIMPOBAaThH M MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH MpEAIaraeMbli
QITOPUTM JACHCTBUH NpPU BBIIOJHEHUM YYEOHBIX M HMCCIEIOBATEIbCKUX 3ahad, BbIOMpaTh Hauboiee
3¢ GeKTUBHBINA CIOCO0 MX PEIICHHs C y4ETOM MOJIyYEHHS HOBBIX 3HAHMM O BEIIECTBAX U XMMUYECKHX
peakuusx;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEIFHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HNPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC
HpeZLMeTHBIe PE3YIbTAThl OCBOCHHUA KypCa «Opl"aHI/I‘-ICCKaSI XUMUS» OTPpaXKaroT:
C(i)OpMHpOBaHHOCTL HpG,I[CTaBJ'IeHI/Iﬁ 0 XHUMHYECKOU COCTaBJ'ISIIOH.[eﬁ C€CTCCTBECHHO -Hay‘lHOﬁ KapTHUHBI
MHpa, pojiu XMMUHA B IMTO3HAHUN SIBIICHUI npupoasnl, B (bOpMI/IpOBaHI/II/I MBINUICHUA U KYJIbTYPbI JIMYHOCTH,



e€ (yHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOIUMOMW JUIS PEIICHUS MPAKTUYCCKUX 33a]1ad M IKOJOTHUSCKU
000CHOBAaHHOT'O OTHOILEHHUS K CBOEMY 3/10pPOBBIO U IPUPOIHOM Cperie;

BIIaJICHUE CHUCTEMOM XMMHYECKHX 3HaHWM, KOTOpas BKJIIOYACT: OCHOBOIOJATAOIINE MOHSATUS
(XMMUYECKHUI  DJIEMEHT, aToM, DJJICKTpOHHAas  O0OJOoYKa  aroMa, MOJIGKyJa, BaJCHTHOCTD,
ANEKTPOOTPUIIATENBHOCTh, XUMHUUECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas M COKpalIéHHast),
MOJIb, MOJISIPDHAsI Macca, MOJISPHBIA 00BEM, YIJIEPOIHBIN CKeleT, (yHKIMOHAIbHAS TPYINa, pajauKal,
M30Mepusi, U30MEephl, TOMOJOTHYECKUN Psijl, TOMOJIOTH, YIJIEBOJOPO/bI, KHUCIOPOJ U a30TCOJAEpIKallie
COEJIMHEHHUsI, MOHOMED, TIOIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U
3aKOHBI (TEOpHsl CTpOEHMsI opraHmdeckux BemecTB A. M. byrnepoBa, 3akoH COXpaHEHHS Macchl
BEIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHHA S3BIK XMMHHW; MHPOBO33PCHUCCKUE 3HAHUS, JIGKAIIUEC B
OCHOBC IMOHMMAaHUA NNPUIUHHOCTU U CUCTEMHOCTU XHUMUUYCCKUX HBHCHI/II‘;I, Q)aKTOHOFI/I‘-IeCKI/Ie CBCIACHUA O
CBOWCTBAaxX, COCTaBe, MOITY4YEHWH U O€30MMacCHOM HCIIOJIb30BAHWU BAXXHEWIINX OPTraHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKOH JIEeSTEIBHOCTH YeIIOBEKa;

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATE XapaKTCPHBLIC IIPU3HAKH HOHHTHﬁ, YCTaHaBJIMBAaTh HX
B3aMMOCBA3b, HWCIIOJIB30BaTh COOTBCTCTBYIOIIMUE IIOHATHA IIpU OIMCAaHWUKU COCTaBa, CTPOCHUA U
MpPEBpAILEHU OPraHUYECKUX COEANHEHUM;

C(i)OpMHpOBaHHOCTB YMeHI/Iﬁ HCIIOJIB30BATh XUMHYCCKYIO CHMBOJIMKY JJIdI COCTaBJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAmIEHHOM) (OpPMYN OpPraHWYEeCKUX BEIIECTB H
ypaBHeHI/Iﬁ XUMHNYECKUX peaKum‘/i, HU3roTaBJIMBaTh MOACIN MOJICKYJI OpPraHU4YCCKUX BECIICCTB JId
HUITIOCTPpAlIUU UX XUMHUYECKOI'0 U IPOCTPAHCTBEHHOT'O CTPOCHU A

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPHHAMISKHOCTh HW3YYCHHBIX OPTaHUYIECKHUX
BEIIIECTB 110 WX COCTaBY M CTPOCHUIO K OMpeNeNEHHOMY KiacCy/TpyIie COeqMHEHUN (YrieBoIopo/Ibl,
KHCITIOPOJ, M a30TCOJIEPIKAIINE COEANHEHUS, BHICOKOMOJIEKYIISIPHBIE COCMHEHNS), TaBaTh UM Ha3BaHHS
o cucremarudeckoii HomeHknarype (IUPAC), a Takke NpUBOANUTH TPUBHAJIBHBIC HAa3BaHUS OTICIBHBIX
OpPTaHWYECKHX BEIIECTB (ITHWJIEH, TMPOIWJICH, AalleTWIeH, OJTHUJICHIJINKONb, TJHLEpUH, (eHom,
(dopmanbrernn, ameranbIerd], MypaBbHHAs KHCJIOTa, YKCyCHas KHCIIOTa, OJEWHOBas KHCIOTA,
CTeapHHOBAas KUCIIOTA, TII0K03a, PpyKTO3a, Kpaxmal, IeII03a, TIIUIHIH);

c(hOpMHUPOBAaHHOCTH YMEHHUS OIPEENATh BUABI XMMHUECKONW CBS3H B OPTaHMUYECKHX COCTUHEHHSIX
(omuHApHBIC U KpaTHBIC);

c(hOpMHUPOBAaHHOCTh YMEHUS MPUMEHATH ITOJIOKEHUS TEOPUH CTPOECHHUSI OPTAaHUYECKHUX BElIeCTB A.
M. byrnepoBa mis OOBSICHEHHS 3aBHCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa W CTPOSHHS; 3aKOH
COXpaHEHH MacChl BEIECTB;

chOpMHUPOBAaHHOCTh YMEHUH XapaKTEepHU30BaTh COCTaB, CTPOEHHE, (DM3MYECKHE W XUMUYECKHE
CBOWCTBA TUIIMYHBIX MPEICTABUTENEH PA3NNIHBIX KIIACCOB OPTaHWYECKHUX BEHIECTB (METaH, 3TaH, STUJICH,
MIPOMWIIEH, aleTwieH, OyraaweH-1,3, meTunOyraauneH-1,3, OEH301, METaHON, ITAHOMN, STHUJIEHTIIUKOID,
IALeprH, (EHOM, alneTalbIeTH1, MypaBbUHAS W YKCYCHAsl KUCIIOTHI, TJIIOK03a, KpaxMal, IIeJUTI0N03a,
aMUHOYKCYCHasl KHCJOTa), WJUIIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXAYy HUMH ypaBHEHHSIMH
COOTBETCTBYIOIINX XHUMHUYECKUX PEAKIIUN C HCIIOIb30BAaHIEM CTPYKTYPHBIX (POPMYIT;

chOpMHUPOBAaHHOCTh YMEHHSI XapaKTePH30BaTh HCTOYHHKH YTIEBOIAOPOIHOTO CHIpbS (HEPTH,
MPUPOMIHBIA Ta3, Yroib), CHOCOOBI WX IepepaboOTKH W MPAKTHYECKOEe NPHUMEHEHUE IPOTyKTOB
repepaboTKH;

c(hOpPMHUPOBAaHHOCTh YMEHUH NPOBOJUTH BBIYUCICHHS 10 XHMHUYECKHM YpaBHEHUSM (MaccChl,
00bEMa, KOIMYECTBA HCXOMHOTO BEMIECTBA WJIM TMPOAYKTA PEAaKIMH 10 W3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJTHOT'O U3 MCXOAHBIX BEIIECTB WIIH MTPOAYKTOB PEaKIINN);

chOpMHUPOBAaHHOCTh YMEHHH BIAJETh CHUCTEMOH 3HAaHWMH 00 OCHOBHBIX METOAaX HAyYHOI'O
MMO3HAHMSI, UCTONB3YyEMBbIX B XUMHH IPU U3YYEHHH BEIIECTB W XWMHUYECKUX SBIICHUH (HaOIIofeHue,
W3MEpEeHHEe, DSKCIIEPUMEHT, MOJISIMPOBAaHUE), WCIOIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS IS



NPUHATUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallMiX, CBA3aHHBIX C BELIECTBAMU M HX
MIPUMEHEHHEM;

c(hOPMHUPOBAaHHOCTh YMEHHUU COOJIOJAaTh TMpaBUJIa IOJH30BAHUS XHMHYCECKOH TIOCYJIOH W
J1a00paTOPHBIM O0OpPYIOBAaHUEM, a TaKKe NpaBuiIa OOpallleHHS C BEIISCTBAMH B COOTBETCTBUU C
HUHCTPYKIIHUAMMU 110 BBIITOJTHCHUIO Ha60paTOpHI)IX XHUMHYCCKHUX OIIBITOB,

C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ IJIaHUPOBATh )41 BBITTOJIHATH XUMHUYECKUI OKCIICPUMEHT
(HpeBpameHI/m OpPraHn4yeCKruX BCHICCTB IIPpHW HArp€BaHWU, MMOJYYCHUC DTUJIICHA U U3YUCHUEC €TI0 CBOI\/'ICTB,
KauCCTBCHHLIC PCAKIIUMU OPraHruYCCKUX BEHICCTB, ACHATYypallHd 6€HKOB IIpyu Harpe€BaHuu, LBCTHLIC
peakIuu OSJIKOB) B COOTBETCTBUU C IPABUJIAMHU TEXHHUKK 0€30MMaCHOCTH IIPHU OOpAaIlleHUH C BEIECTBAMU U
J1a00paTOPHBIM OOOPYAOBAaHUEM, NPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opMme
3allCH YPaBHEHHWH COOTBETCTBYIONIMX peakuuid W (QopMynupoBaTh BBHIBOJIBI HAa OCHOBE JTHX
pe3yabTaTOB;

cPOPMUPOBAHHOCTh ~YMEHHUH KPUTHYECKHM aHaJIM3HpPOBaTh XHMHYECKYI0  HH(popmalmio,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUYHUKOB (Cpe/CTBa MaccoBOW nHpopMaImu, HTepHET U APYrux);

c(OPMUPOBAHHOCTh YMEHHI COONIONATh MPaBUIA SKOJOTMYECKU 1eIecO00pa3HOro MOBENCHHS B
OBITY U TPYIOBOW JEATEILHOCTH B IIEISX COXPAHEHUS CBOCTO 37I0POBbS M OKPYXKAIOIICH MPUPOTHON
Cp€abl, OCO3HAaBaTb OITACHOCTb BOSJIeI\/’ICTBI/Iﬂ Ha JXHUBBIC OPraHU3MbI OHpe)IeJ'IéHHI)IX OpPraHn4CCKuX
BellecTB, MOHMMas cmbicn mokasarens [IJIK, moscHATP Ha mnpuMepax CHocoObl YMEHBIIEHHS H
MIPEIOTBPAIICHIS MX BPEIHOTO BO3/ICHCTBUS Ha OPTaHU3M UCIOBEKA;

JUISL 06yqa}om1/1xc;1 C OIrpaHUYCHHBIMU BO3MOXXHOCTAMM 300POBbA: YMCHUEC IPUMCHATH 3HAHUA 00
OCHOBHBIX TOCTYIHBIX METOAAX IMO3HAHUA BEIIECTB U XUMHUYCCKUX HBHCHHﬁ;

JUISL CIIENBIX W CNaOOBHIIIMX OOYYaIONIMXCS: yMEHHE HCIONB30BaTh pelbe(hHO-TOYSUHYIO
cuctemMy obo3HaueHuit JI. bpains st 3anmucu XUMIYIECKUX (OPMYIL.

11 KJIACC
IIpeamerHsle pe3ynbTaThl OCBOEHHs Kypca «O01mas 1 HeopraHudeckas XUMUsD OTPa)KaroT:
c(hOpMHPOBAHHOCTh TPEACTABIICHUN: O XUMHYECKOM COCTABISIIONICH eCTECTBEHHO-HAYYHOM
KapTUHBI MHpPa, POJIM XMUMHH B TTO3HAHHUHU SIBJICHUH NPUPOJIBI, B (OPMHUPOBAHUY MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM IPaMOTHOCTH, HEOOXOAMMOW JUId peLIeHUs] NPaKTHYECKUX 3ahad U
9KOJIOTMYECKH 00OOCHOBAHHOI'O OTHOILEHUS K CBOEMY 370POBbIO U IPUPOIHOM Cpele;

BJIAJICHUE CHUCTEMOH XWMHUYECKUX 3HAHHUI, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOLINE ITOHATHS
(XMMHYECKHUIT JIEMEHT, aToOM, H30TOI, S-, P-, 0- AJIEeKTpOHHbIE OPOUTAIH AaTOMOB, HOH, MOJICKYJa, MOJIb,
MOJIIPHBIE 00BEM, BaJIEHTHOCTb, AJIEKTPOOTPULIATENILHOCTh, CTENEHb OKHCIECHHS, XUMHUYECKas CBS3b
(KoBaneHTHAsl, MOHHAs, METAJIMYECKasi, BOJOPOAHAs), KPUCTAIMUECKAs PELIETKA, THIIBI XMMUYECKHX
peakuuii, pacTBOpP, INEKTPOIUTHI, HEIIEKTPOIUTHI, SJICKTPOIUTHUYECKAs] AMCCOLHMALMNSA, OKHUCIUTENb,
BOCCTaHOBHTENb, CKOPOCTh XUMHUYECKOH PEaKLUU, XUMHUUECKOE PABHOBECUE); TEOPUHU U 3aKOHBI (TEopus
3JEKTPOIUTUUECKON TUCCOLMAINM, nepuoanyeckuii 3akod 1. Y. MeHneneeBa, 3aKOH COXpaHEHUSI MacChl
BEILIECTB, 3aKOH COXPAaHEHMs M IPEBPALICHUS SHEPTUM NPU XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUI S3bIK XHMMHH, MHPOBO33PEHUECKHE 3HAHMS, JeXallde B OCHOBE ITOHUMAHHS
MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUMH, (PAKTOIOTHYECKUE CBEICHUSI O CBOMCTBAX, COCTABE,
MOJTy4YeHMH U O€30IIacHOM HCHOJNb30BaHUM BAKHEHIIMX HEOPTaHWYECKHX BEIIECTB B OBITYy H
MPAKTUIECKON e TeTbHOCTH YEJI0BEKa;

c(OPMUPOBAHHOCTE YMEHHUU BBISBIATH XapaKTEpHbIC MPHU3HAKA IOHSITHH, yCTAaHABIMBATH HMX
B3aMMOCBS3b, HCIIOI30BAaTh COOTBETCTBYIOIIME MTOHATHS NIPU ONMCAHUK HEOPTaHMYECKUX BEIIECTB U MX
MpeBpallCHUN;

c(OpPMUPOBAHHOCTE YMEHUH HCIONB30BaTh XMMUYECKYI0O CHMBOJIHMKY ISl COCTaBiIeHHs (HOpMyI
BEIIECTB M YPaBHEHMH XHMHUYECKHX peakuui, cucrematuueckylo HoMmenknatypy (IUPAC) wu



TPUBHAJIBHBIC HA3BaHUS OTJCIBHBIX HEOPTAaHUYECKUX BEIIECTB (yrapHbBIN ra3, YIICKUCIbIA ra3, aMMHUaK,
raméHasi U3BeCTh, HeTaléHasi U3BeCTh, MUTHEBAS COAA, MUPUT U IPYTHUE);

c(hOPMHUPOBAaHHOCTh YMEHHUH OIpPENeNiaTh BAJICHTHOCTh M CTCHNEHb OKHCICHHS XUMHUYCCKHX
SJIEMEHTOB B COCAMHEHUSX Pa3IUYHOIO COCTaBa, BHUJ XUMHUYECKOW CBS3M (KOBaJEHTHAs, HOHHas,
MeTaJUIMYecKasi, BOJOPOIHAs) B COCANHEHUSAX, TUIl KPUCTAJUINYECKON PEHIETKH KOHKPETHOTO BEIlecTBa
(aTromHas, MonekyldpHas, HOHHas, MeTaJUIMYecKas), XapakTep cpeabl B BOAHBIX pacTBOpPax
HEOPTaHWYECKUX COETUHEHU;

c(hOPMHUPOBAaHHOCTh YMEHHM YCTaHABIUBATh NMPHHAUISKHOCTh HEOPIaHMUYCSCKHX BEIIECTB IO MX
COCTaBY K OINpENeNEHHOMY Kilaccy/TpylIe COeqUHEHUH (MPOCThie BElIeCTBA — METauIbl U HEMETAILTHI,
OKCH/IbI, OCHOBaHHUSI, KUCJIOThI, aM(pOTEPHBIC THIAPOKCHUIBI, COJIH);

c(hOPMHUPOBAaHHOCTh YMEHMI PacKpbIBATh CMBICI Nepuoauueckoro 3akona JI. M. Menneneesa u
JIEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIIHNH;

cOpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHWE AaTOMOB XHUMHUYECKHUX
anemenToB 1-4 mepuonoB Ilepmomumyeckoil cucreMbl xummdeckux siemeHToB [l M. Menneneena,
UCTIOJIB3YSl TOHATHS «S-, P-, O-3JEKTpOHHBIE OpOWMTANN», «IHEPTETUYECKHE YPOBHH», OOBSCHSATH
3aKOHOMEPHOCTA HW3MEHEHHSI CBOWCTB XHMUYECKUX D3JIEMEHTOB M WX COCAMHEHUN IO IepuojgaM u
rpynnam [leproauueckoi cucteMbl XUMHUECKUX 1eMeHToB 1. 1. Meneneesa;

c(hOPMHUPOBAaHHOCTh YMEHHMM XapaKTepu30BaTh (ONHKCHIBAThH) OOIIME XWMHYECKHE CBOWCTBA
HEOPTaHWYECKUX BEIIECTB PAa3WYHBIX KJIACCOB, MOATBEPIKIATh CYIIECTBOBAHHE TE€HETHYECKOW CBS3H
MEXIYy HEOPTaHWYECKMMH BEIIeCTBAMH C TIOMOINBIO YpaBHEHWH COOTBETCTBYIOIIUX XHWMHUYECKHUX
peaKuit;

c(hOPMHUPOBAHHOCTh YMEHUS KIaCCH(PHUIIMPOBATH XUMUIECKHE PEAKIIUH 10 Pa3IMYHbIM IIPU3HAKAM
(uncmy M cocTaBy pearnpymomIuX BEIIECTB, TeIIoBOMY 3((eKTy peaknuuu, W3MEHEHHIO CTeleHeil
OKHCJICHHSI 3JIEMEHTOB, OOPATHMOCTH PEAKIINH, YUYACTHIO KaTaln3aTopa);

c(hOpMHUPOBAaHHOCTH YMEHHI COCTaBIISATH ypPaBHEHHS PEAKIM pa3iIMYHBIX THIIOB, IIOJHBIE WU
COKpaIEHHbIC YpaBHEHHs PEaKIUii MOHHOTO OOMEHa, YUHMTHIBAsl YCIOBHS, MPU KOTOPBIX 3TH pPEaKIMU
HIYT 10 KOHIA;

chOpMHUPOBAaHHOCTh YMEHHH MPOBOIUTH PEAKIINH, IOATBEPIKIAIONINEe KadeCTBEHHBIH COCTaB
Pa3TMYHBIX HEOPTraHMYECKHUX BEIECTB, PACIIO3HABATH OIBITHBIM IYTEM HWOHBI, NMPHUCYTCTBYIOIIHE B
BOJIHBIX PacTBOPax HEOPTAHWYECKHX BEIIECTB;

c(hOopMHUPOBAaHHOCTh YMEHHH PACKPBIBATH CYIIHOCTh OKHCINUTENFHO-BOCCTAHOBUTENBHBIX PEaKInuit
ITOCPEICTBOM COCTABIIEHUS DJIEKTPOHHOTO OajaHca dTHX PeaKIlHii;

chOpMHUPOBAaHHOCTh YMEHHH OOBSCHATh 3aBUCHMOCTH CKOPOCTH XHMHYECKOW pPEAKIHUHd OT
pasTUYHBIX (PAKTOPOB; XapakTep CMEMICHHS XHMHUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT BHEUIHETO
Bozzeiictus (mpuHiun Jle [llarense);

chOpMHUPOBAaHHOCTh YMEHHI XapaKTepH30BaTh XHUMHUYECKHE IIPOIECCHI, JIeKAIlHe B OCHOBE
MIPOMBIIIUIEHHOTO TIONIY9IE€HUSI CEPHOW KHCIIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTh MPEACTABICHHHA
00 00IMX HAYYIHBIX IPHUHITUIAX ¥ SKOIOTHIECKUX MPOoOIeMax XHMAYECKOTr0 TIPOM3BOJICTBA;

chOpMHUPOBAaHHOCTh YMEHUN TPOBOIUTH BBIYUCICHUS C FWCIIONB30BAHUEM IIOHSTHS «MacCcOBas
JIOJTsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIIEHUN Ta30B MPU XUMHUYECKAX PEAKIIUAX, MACCHI BEIIECTBA
Wi 00bEMa Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OHOTO M3 yYaCTBYIOIIHNX B
pPEaKIy BEIIeCTB, TEIUIOBOro 3((dekTa peaknnuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIpEeBpAIEHUs U COXPAaHEHHS YHEPTHH;

chOpMHUPOBAaHHOCTh YMEHHUU COONIOJATh TMpPaBHJIA TIIOJB30BAHUS XWMHUYECKOH TMOCYAOH U
1a00paTOpHBIM O00OpYIOBAaHUEM, a TaKXKe TMpaBwiIa OOpallleHus C BEImEeCTBAMH B COOTBETCTBHUU C
WHCTPYKITUSIMHU 110 BBITOTHEHUIO Ta00PaTOPHBIX XUMHUYECKUX OTIBITOB;

c(hOpMHUPOBAaHHOCTh YMEHUH TUIAHUPOBATH U BBITIONHITh XUMUYECKAN IKCIIEPUMEHT (pa3iioKeHre
MEePOKCHIAa BOJOPOAAa B MPHUCYTCTBUU KAaTalu3aTopa, OMNPEACNEHUE CpeAbl PacTBOPOB BEIIECTB C



MOMOIIBI0 YHUBEPCAFHOTO WHAMKATOPA, BIHMSHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH
peaKuuu, peakui HOHHOTO 00MEHa, KaueCTBEHHBIE PEaKkIy Ha Cyab(ar-, KapOoHaT- U XJIOPHI-aHUOHBL,
HA KaTHOH aMMOHMS, pellieHne SKCIEePHUMEHTAIBHBIX 3a1ad 1o TemaM «Mertamwis» u «Hemeramnsy) B
COOTBETCTBHHU C MpaBUJIAMU TEXHUKU OE30MAaCHOCTH MpU OOpAIeHWH C BELIECTBAMH M JIAOOPAaTOPHBIM
000py/IOBaHHUEM, MPEACTABIATh PE3YNbTaThl XUMHUYECKOT'O DKCIIEpUMEHTa B ()OpMe 3amlucu ypaBHEHUH
COOTBETCTBYIOIIUX PeaKUil U POPMYyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJILTATOB;

cOPMUPOBAHHOCT, ~YMEHHH  KPUTHUYECKA aHaJM3MpPOBATh XHMHYECKYI0  HH(OpMAIHIO,
MOJTy4aeMyIo U3 pa3HbIX HICTOYHUKOB (CpeCTBa MacCOBOW KOMMYHUKalWHU, IHTepHET U IpyTux);

cpopMHUPOBAHHOCTh YMEHMI COONIONATH MpaBMJIa 3KOJOTMYECKH 1LIe1eCO00pa3sHOro MOBEAEHUS B
OBITY U TPYIOBOW JEATEIILHOCTH B IIEJSAX COXPAHEHHS CBOETO 3JI0POBbS M OKPYXKAIOIICH MPUPOIHON
CpC€abl, OCO3HABaTh ONMACHOCTH BO3I[GI>'ICTBPISI Ha XUBBIC OPraHNU3MbI OHpe,Z[e.HéHHI)IX BC€IOICCTB, ITOHHUMas
cmbicn mokazatens I1JIK, mosicHAT, Ha mpuMepax crocoObl yYMEHBIICHHS W TPENOTBPAILICHUS HUX
BpEIHOr0 BO3/IEHCTBHSI HA OPTaHN3M YEIIOBEKa;

JUIA 06yqa}onmxcsi C OIrpaHUYCHHBIMU BO3MOXXHOCTAMU 3J0POBbA: YMCHHUEC NNIPUMCHATH 3HAHUA 00
OCHOBHBIX JTOCTYIHBIX METOAAX IMO3HAHUA BEIICCTB U XUMHUYCCKUX HBHCHHﬁ;

IVl CHeNbIX M CIA0OBUAAMIMX OOYJarOLIMXCSA: YMEHHE HCIIOIb30BaTh PeIbehHO-TOUCUHYIO
cUCTEMY 0003HaYEHUI JL Bpaiina JUTSL 3aMUCH XUMHUYECKUX dbopmy.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne HanmenoBanu | KosmmuecTBo 4acoB DJIeKTPOHHBbIE
n/ © PAACIOB | Beer Konrtpoabusl | IlpakTnuecku (wnbposrIe)
I TeM o e paGoTLI ¢ paGoTLI o0pa3oBaTe/ibHbI
NPorpamMmbl e pecypchbl
Paznen 1. TeopeTuueckue 0CHOBbBI OPraHUYeCKO XMMUH
[Ipeamer
OPraHNu4YeCcKOu
xumun. Teopus
1.1 CTPOCHUS 3 0 0
OpraHUYECKUX
COCTMHEHUH A.
M. bytiepoBa
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl
[IpenenbHble
2.1 YTIICBOI0POIBI 2 0 0
— aJIKaHBbI
Henpenenbabie
YTJIEBOJIOPOIBI:
2.2 AJIKEHEI, 6 0 1
AJIKaUEHBI,
AJIIKUHBI
ApoMaTh4ecKu
2.3 e 2 0 0
YTJIEBOJIOPO/IBI
[Ipupoueie
HWCTOYHUKHU
2.4 YTJIEBOIOPOJIOB 3 1 0
U UX
nepepaboTka
Utoro no pazneny 13
Paznea 3. Kuciaopojacoaep:kamnue opranndeckue coeJuHeHust
31 CroupTsl. 3 0 0
®enon
AJbIIETUIBI.
KapOoHoBbIe
3.2 KHUCJIOTHI. 7 0 1
CnoxHbie
3¢upHI
3.3 VraeBoanl 3 1 0
Hroro no paszneny 13
Pa3nes 4. Asorcoaepskanue OpraHu4ecKue CoOeJuHeHHUs1
AMWHBI.
41 AMWHOKHCJIOT 3 0 0




bl. benku

Wroro mo paznueny 3

Paspnen 5. BoicokoMoJIeKYISIpHbIE COeIMHEHUSA

IImactMaccnl.
5.1 Kayuyxku. 2 1 1
Bosokna

Wroro mo pazueny 2

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34 3 3

11 KVIACC

HaumenoBanu | KoauyecTBo 4acoB 3.]'leKTp0HHI)Ie

e (npposric)
€ pasziesioB u uudpoBbIe
n/ Bcer Konrpoabubl | IIpakTHyecKkH
TeM p p o0pa3oBaTe/IbHbI

n 0 e padoThI e padoThI
NMPOrpaMmblI p p e pecypchl

Pasznea 1. Teopernueckne OCHOBbI XMMHUM

Crpoenue
aTOMOB.
[Tepuoauuecku
H 3aKOH U

1.1 [Tepunoamuecka 3 0 0
s cucTeMa
XUMHYECKUX
3J1eMeHTOB [].
. Menneneena

Crpoenue
BEIIECTBA.
12 MHuoroo6pasue 4 0 0
BEIIECTB
13 XUMHYECKHE 5 1 1
peaKIuu
Utoro no pazneny 13
Paznen 2. Heopranmyeckasi XuMusi
2.1 MeTtannsl 6 0 1
2.2 Hemeramner 9 1 1
CBs3b
HEOpPraHUYeCKH
2.3 XU 2 0 0
OpraHUYECKUX
BCIIICCTB
Hroro no paszneny 17

Pa3pen 3. Xumus u ;Ku3HL

3.1 XuMus u ‘ 4 ’ 1 0




‘ KU3Hb

Uroro no pazgeny 4

OBLLEE
KOJIMYECTBO
YACOB I10
TIPOTPAMME

34 3 3

YYEBHO-METO/IUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O TIPOLHECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI JIS1 YYUEHUKA

* Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111eCTBO
«M3narenscTBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

1. Xumus. Ypoxu B 10 kitacce: mocobue st yuutenei o01eoopa3zoBaTesIbHbIX
yupexnenuii/ H.H. I'apa, M., [Ipoceenienue.

2. 1. Xumus. Ypoku B 11 knacce: mocobue s yauTene
obmeo6pazoBarenbHbIx yupexaenuii/ H.H. I'apa, M., [Ipocsernienue.

U P®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

O0P "Jlomamuue 3ananus’. Cpennee obmiee oopazoBanue. Xumus', 10-11
kiacc, AO ManarensctBO "[IpocBenieHue".




