


[IporpaMmma Mo XWMHHM Ha YpOBHE cpemHero oOmero oOpazoBaHus pa3paboTaHa Ha
ocHoBe PexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Oenepauun», TpeOOBaHUM K pe3yiabTaTaM  OCBOEHHS  ¢efepalbHON  00pa3oBaTelIbHON
nporpammel cpeanero odmero odpazoBanusi (OOII COO), npencrabiennsix B denepaibHOM
rocyfaapctBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmuu mnpemnogaBaHus
yueOHOro mpeaMera «XWMHS» B 00pazoBaTeNbHBIX opranm3anusx Poccuiickoit @eneparum,
peann3yoImMX 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, 1 OCHOBHBIX MM0JIOKeHHH «CTparerun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXO/M0B K pa3paboTKe MporpaMMmbl MO XMMHH, K OIpeNeNieHHI0 OOIIeld crpaTeruu
00y4eHUsI, BOCIIUTAHUS U Pa3BUTHsI 00YJarONIMXCs CPEJICTBAMU Y4eOHOTo rpeamera « Xumus» uist 10—11
KJIaCCOB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIENTyalbHble mnoyiokeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJIEpKaHMs, pPe3ydbTaToB OOydeHHss M TpeOOBaHWH K YpPOBHIO
ITOJITOTOBKH BBIITYCKHHKOB.

XuMudeckoe o0pa3oBaHME, I0JIydaeMOE€ BBITYCKHMKaMHU 00I1e00pa30BaTeIbHON OpraHu3aluH,
SIBIISIETCSI HEOTHEMIIEMON YacThI0 MX 00pa3oBaHHOCTH. OHO CITY’KUT 3aBEpPIIAIONIMM 3TAIIOM peaii3aliu
Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KJIFOUEBBIX IIEHHOCTEH, MPHUCYIIMX IIEIOCTHOW CHCTEME
XUMHYECKOr0 00pa3oBaHWs. ODTH IIGHHOCTH KacaroTCs IMO3HAHUS 3aKOHOB IMPHUPOBI, (OPMHUPOBAHUS
MHPOBO33pPEHHSI M OOIIeH KyJIbTYphl YEIOBEKa, a TakKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JIOpPOBBIO M TPUPOAHOW cpene. Peanm3syercs xumuueckoe o0pa3oBaHHe OOydarolmuxcsi Ha
YPOBHE CpEIHEro o0IIero oOpa30BaHUS CPENCTBAMH yUEOHOTro mpeamera «XWMHS», COACpKaHWE H
MOCTPOCHUE KOTOPOTO ONPEICICHBl B MPOrpaMMe MO XUMUHU C YUETOM crenu(dUKd HAyKu XUMHH, e
3HAYCHUS B MMO3HAHUH MPUPOJIBI U B MATEPUATBHOW KHM3HU OOIIECTBA, & TaKXKe ¢ yU4ETOM OOIIMX IeNel 1
MPHUHITUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSTHHE CHCTEMbBI CPEIHEro oO0Inero oOpa3oBaHHs B
Poccuiickoit @eaepanuu.

XuMHUsL KaKk DIIEMEHT CHCTEMBbI E€CTECTBEHHBIX HayK HTrpaeT ocoOyio poiib B COBPEMEHHOU
UMBUJIM3AIMH, B CO3AaHWHM HOBOW 0a3bl MaTepHadbHONH KynbTyphl. OHa BHOCHT CBOM BKJIaa B
(hopMupoBaHHE PAIOHANIBHOTO HAYYHOTO MBIIUIEHUS, B CO3/IaHWE IIEJIOCTHOrO TPEACTaBICHHS 00
OKPY’KaIOIeM MHpEe KaK O eTUHCTBE NMPUPOMBI M YeIOBEKa, KOTOpoe (POPMHUPYETCS B XUMHH Ha OCHOBE
MMOHMMAaHUS BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIET0 MHPA, OCO3HAHMS B3aMMOCBSI3H MEXIY CTPOCHHUEM
BEIIIECTB, UX CBOMCTBAMH M BO3MO)KHBIMHU OOJIACTSIMH ITPHMEH CHUSI.

TecHO B3auMOJEWCTBYS C APYIMMH €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja HEOThEMJIEMOH
YacThl0 MHMPOBOH KyJbTYpPbl, HEOOXOAMMBIM YCIOBHEM YCHCIIHOTO TPYAa W JKU3HM KaXKAOro 4jeHa
obmectBa. CoBpeMeHHast XMMHUS KaK HayKa cO3MIaTelbHasl, KaK HayKa BBICOKUX TEXHOJIOTUI HallpaBiieHa
Ha pelIieHue IIo0aMbHbIX MPOOJIEM YCTOMYNBOrO Pa3BUTHUS YETIOBEUECTBA — ChIPHEBOW, 3HEPIETHYECKOH,
MUTIEBOH, SKOIOTUYECKON OE30MaCHOCTH M OXPaHBbI 37I0POBBSI.

B coorBercTBuy ¢ 00IIMMH LEISIMH M MPUHLUIIAMHU CPEIHEr0 001Iero o0pa3oBaHMs COAEpKaHUE
npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb N3YYEHUs) OPUEHTHPOBAHO IPEUMYIIIECTBEHHO Ha
OO0ILEKYIbTYPHYIO MOATOTOBKY OO0YYarOLIMXCs, HEOOXOIUMYIO UM [UIsl BBIPAOOTKM MHMPOBO33PEHUECKHX
OPHMEHTHPOB, YCIEIIHOIO BKJIIOUEHHSI B JKU3Hb COLMYMa, HPOJODKEHHMsS OOpa3oBaHUs B pa3IMUYHbIX
00J1aCTAX, HE CBA3aHHBIX HEIMOCPEICTBEHHO C XUMHEH.

CoCTaBISIONIMME TIpeAMeTa «XUMUS» SIBISIFOTCS 0a30BbIe Kypchl — «OpraHudYeckass XUMUS» H
«O011as 1 HeOpraHW4ecKasi XMMUsD), OCHOBHBIM KOMITOHEHTOM COJICPYKaHUSI KOTOPBIX SBJISFOTCSI OCHOBBI
0a30BOIl HAyKH: CHCTEMa 3HAHMIA 110 HEOPTAHWYECKOH XUMUH (C BKIFOYEHUEM 3HAHWUHN W3 OOIIEH XVUMUH)
U opraHudeckod xumuu. DOpMUPOBAHHE MAHHOM CHUCTEMbl 3HAHMM MpU HU3YYCHUHM MpEIMeTa
o0ecrieunBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOI000pa3us BEIIECTB Ha OCHOBE OOINWX TOHSITHH,
3aKOHOB U TEOPUN XUMUHU.



CrpykTypa conepxanus KypcoB — «Opranuueckas Xumus» U «OO0mas 1 HeopraHuyeckask XUuMHsD
copMupoBaHa B MporpaMMe MO XHUMHHM Ha OCHOBE CHCTEMHOTO IOJIXO/Aa K HM3YYEHHIO y4eOHOro
MaTepuaga M OOYCIIOBIIEHa HMCTOPUYECKH OOOCHOBaHHBIM pa3BUTHEM 3HAHUH Ha OMNpenenEéHHbBIX
TEOPETHUUECKUX YpOBHSX. Tak, B Kypce OpraHMYECKOM XMMHHM BEIEeCTBa pacCMAaTPUBAIOTCS HAa YPOBHE
KJIACCUYECKOM TEOPUHU CTPOEHUSI OPraHMYECKHX COETUHEHHH, a TaKkKe HAa YPOBHE CTEPEOXHMMHUYECKUX U
AJIEKTPOHHBIX TPEJICTaBICHUH O CTpoeHUH BemiecTB. CBeneHHs o0 M3ydaeMbIX B Kypce BellecTBax
JIAf0TCSl B Pa3BUTUH — OT YTJIEBOJIOPOJOB JIO CIOXHBIX OMOJIOTMUECKH aKTUBHBIX coeAMHEeHHU. B kypce
OpPraHMYecKOH XWUMHHM TIONYy4YalOT pa3BUTHE COOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OMIEro
00pa3oBaHus MEpBOHAYAIIBLHBIC MPEICTABICHUS O XUMHUYECKOW CBSI3H, KJIACCH(DUKAIMOHHBIX MPHU3HAKAX
BEIIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX CTPOEHMSI, 0 XUMHUECKON PEeaKIINH.

[Tox HOBBIM yIIIOM 3peHUs B MpeAMETe «XUMHUs» 0a30BOr0 YPOBHSI pacCMaTPUBACTCSl M3Yy4UCHHBIH
Ha YpPOBHE OCHOBHOT'O 00IIero o0pa3oBaHusi TEOPETHUECKHI MaTepHual U (PaKTONOTHYECKUE CBEICHUS O
BEIIECTBAX M XMUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias U HeopraHuvecKasi XUMUsD)
00ydJaromMMcsl TPEOCTABISETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE TMEPUOJMUYECKOro 3aKoHa ¢
O0IETCOPETUYECKUX M METOJOJOIMYECKUX IO3MIMH, TIy0Ke TMOHATh HCTOPHYECKOE H3MEHEHHe
(yHKIIH# 5TOro 3aK0Ha — OT 0000IIAOIIEH 10 OOBSCHSIONICH 1 TIPOTHO3UPYFOIICH.

Enunas cucremMa 3HaHMM O BaXXHEMIIMX BELIECTBAX, HMX COCTaBe, CTPOEHWH, CBOWMCTBax U
MPUMEHEHNH, a TaKKe O XUMHYECKHX PEAKIUAX, WX CYIIHOCTH M 3aKOHOMEPHOCTSX TPOTEKAHUA
nornonHsAeTcs B Kypcax 10 u 11 xmaccoB ajeMeHTaMu CoJiepKaHusl, UMEIOIIMMHU KyJIbTYPOJIOTHYECKU 1
MPUKITATHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT TOHHUMAaHHIO B3aWMOCBS3M XMMHH C JPYTHMHU
HayKaMH, pacKpbhIBalOT €€ pojb B II03HABATEIbHOW W TPAKTHYECKOW JESITETHHOCTH YeJIOBeKa,
CIIOCOOCTBYIOT BOCIHTAHUIO YBaYKEHHsI K IPOIECCY TBOPYECTBA B OOJNACTH TEOPUM M MPAKTHUYECKHX
MIPIJIOKEHUH XMMHUH, TIOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIIECTBEHHO M TMYHOCTHO 3HAYNMBIX
npoOieMax, CBSI3aHHBIX C XMMHEH, KPUTHUYECKH OCMBICIUBATh HH(OPMALMIO U IPUMEHSTH €€ I
IIOTIOJIHEHUS 3HAHUH, PEIICHUS] HHTEIUIEKTYaIBHBIX M DKCIIEPUMEHTAIBHBIX UCCIIEAOBATENbCKUX 3a1a4d. B
LEJIOM CofepKaHue ydeOHOro mpeaMera «XHMUS» JaHHOI'O YPOBHS M3YYEHHUS OPHUEHTHUPOBAHO Ha
(dopmupoBanre y 00yJalOMUXCS MHPOBO33PEHUYECKOH OCHOBBI JUIA TOHUMAHUS (MIOCOPCKUX HICH,
TAaKUX KaK: MaTepuallbHOE EIMHCTBO HEOPraHMYECKOr0 M OpPraHUYECKOro Mupa, 00yCIOBJIEHHOCTb
CBOMCTB BEUIECTB UX COCTABOM U CTPOEHHEM, ITO3HABAEMOCTD TPUPOIHBIX SIBICHUN ITyTEM DKCIIEPUMEHTA
U pelIeHHUsS NPOTUBOPEYMH MEXAY HOBBIMH (DAKTaMM M TEOPETHMUECKHMMH HPENIOCHIIKAMH, OCO3HAHHUE
pPONM XMMHUM B PEIIEHUH 3KOJIOTHYECKHX NPOoOJeM, a Takke Mpo0sieM COepPEeKEHMs IHEPreTHEeCKUuX
PECYpPCOB, CBIPbs, CO3IaHUS HOBBIX TEXHOJIOTHI 1 MaTEPHAIIOB.

B mnane pemeHms 3aad BOCIHTAHUS, Pa3BUTHS M CONMAIN3AINN OOYYArOUIMXCS TPHHSTHIC
OporpaMMOH TIO0 XHMHHM TOAXOIBI K ONPEIENeHUIO COJACpKaHWS M IOCTPOCHHUS IIpeaMera
IpeIycMaTpUBaIOT (POPMUPOBAHNE YHHBEPCATIBHBIX YYEOHBIX NEHCTBHH, MMEIONMX 0a30BOE 3HAUCHUE
JUTS Pa3IAYHBIX BHUJIOB JIEATEIBHOCTH: PEIIeHHs mpo0ieM, TIoNCcKa, aHainmi3a 1 00paborku nHpopMaru,
HEOOXOMMMBIX [UISi TMPUOOPETEHUS OIbITa MPAKTHYECKOH M HCCICJOBATEINbCKONW JIeATeIbHOCTH,
3aHMMAIOIIEeH BaKHOE MECTO B ITO3HAHUU XHMHHL.

B mpaxtuke mpernopaBaHusl XUMHM KaK Ha YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMs, TaK M Ha
YPOBHE CpenHero oouiero odpa3oBaHUs, IPU ONPEIAEICHUU COJCP)KATENbHON XapaKTEePUCTUKU Leel
W3yYeHHMS NpPEAMETa HalpaBJICHUEM IIEPBOCTECNEHHON 3HAYMMOCTH TPAaJMIMOHHO IPHU3HAETCS
(hopMHpOBaHNE OCHOB XMMHYECKOW HAayKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUYECKON
JIeATEIbHOCTH YeJIOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTypbl. C METOIMYECKOH TOUKH
3pEeHUs TAKOH MOJX0J1 K ONPEETICHHUIO 1ieJel U3yUeHns IpeiMeTa SIBIISIETCS BIIOJIHE OIPABIAHHbIM.

CornacHo JaHHOM TOYKE 3pEHHUs TJaBHBIMU LIEJISIMH HU3YyYEHMs NpeaAMera «XuUMHs» Ha 0a30BOM
ypoBHe (10 =11 xi1.) sIBIISIFOTCS:

q)OpMI/II)OBaHI/IG CHCTEMbl XMMHUYECKUX 3HAHUN KaK BaKHEHUIIICH COCTaBJ’IHIOH.[eﬁ CCTCCTB@HHO-H&y‘IHOﬁ
KapTuHbl MHUpPA, B OCHOBC KOTOpOﬁ JIeKaT KIIIOYCBBIC ITOHATHA, (bYHHaMCHTaJ'IBHBIG 3aKOHbI W TCOpHUU
XUMHH, OCBOCHHC s3blka HAYKH, YCBOCHHC W I[IOHMMAHHC CYIIHOCTU JOCTYIIHBIX O606H.[€HPII>1
MHPOBO33PCHYCCKOIo Xapakrepa, O3HAKOMJICHUEC C I/ICTOpI/Ieﬁ HX pa3BUTUSA U CTAHOBJICHUS,



q)OpMI/II)OBaHI/Ie U pasBUTHUC HpCI[CTaBJ'IeHI/Iﬁ O HAY4YHBIX MCTOAAX IO3HAHUA BCHIECTB U XUMHNYCCKUX
peaKuHﬁ, HGO6XOI[I/IMI>IX JJIsL HpI/IO6peTeHI/I$I yMeHI/Iﬁ OPHUCHTUPOBATHCA B MHUPE BCIICCTB U XUMUUYCCKUX
HBHGHI/Iﬁ, HMCIOIIUX MECTO B IIPHUPOJEL, B HpaKTH‘ieCKOﬁ U IOBCCIHEBHOM KH3HU,

pa3sBUTUC YMCHI/Iﬁ U CIIOCOOO0B JCATCIIBHOCTHU, CBA3aHHBIX C Ha6J'HOI[€HI/IeM U 00BICHEHHEM XUMHUYECKOTO
OKCIICPUMCHTA, CO6J'HOI[€HI/IGM mpaBuil 0e30macHoro 06paHIeHI/IH C BCIICCTBAMH.

Hapsny ¢ atum, cojep:karenbHas XapaKTepUCTHMKa IeNedl M 3ajad M3ydeHus mpeaMera B
rporpaMMe MO XMMHM YTOYHEHAa WU CKOPpPEKTHpOBaHa B COOTBETCTBMM C HOBBIMU MPUOPUTETAMHU B
cucTeMe cpemaHero ooOiiero oOpasoBaHus. CerogHsi B MPENOJaBaHUM XUMHUA B OOJIBIICH CTCIICHU
oTAaéTcs TPEANOUTEHNUE MPAKTHYECKOW KOMITOHEHTE CO/CpKaHHUs OOy4eHHUs, OPHUCHTHPOBAHHOW Ha
MOJrOTOBKY BBITYCKHUKA 00I1e00pa3oBaTeNbHON OpraHU3alny, BiaJeloniero He HabopoM 3HaHWM, a
(YHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMH aKTHBHOTO TIOJIYYCHHs 3HAHUH H
MIPUMEHEHHS X B PEATbHOM KU3HU /IS PEIIeHUs IPAaKTUYECKUX 3a/1ay.

B cBs3u ¢ 3TUM TIpH M3yUEHWH TpeAMeTa «XUMHUS» JTOMHUHHUPYIONIee 3HAUCHHE MPUOOPETaroT
TaKWe LeJU U 3a7a41, KaK:

ajanTtanusi oOy4arolmMXcsi K YCIOBHSIM JAWHAMHYHO pa3BUBAIOIIErocs Mupa, (GopmupoBaHue
WHTEIUIEKTYalbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K  CaMOOOpa30BaHMIO,  COTPYIHUYECTBY,
CaMOCTOSATEIbHOMY TPUHSATHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSIX, CBSI3aHHBIX
C BEIIECTBAMU U UX IIPUMEHEHUEM;

(dhopmupoBaHre y OOYYJAIOMUXCSl KITIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIH), WMEIOIIHUX
YHUBEPCAIBHOE 3HAUCHUE NI PA3IMUHBIX BUIOB NEATEIBHOCTH: PEIICHUsS MPOOIeM, TTONCKa, aHAIn3a U
00paboTku MH(OpPMAIIUH, HEOOXOAUMBIX JUIsS IPUOOPETEHHUS OIbITa JCITEIbHOCTH, KOTOpas 3aHUMAeT
Ba)KHOE€ MECTO B IO3HAHUM XMMHUH, a TAK)KE JJIg OLIEHKM C ITO3HMIMH DKOJIOTMYECKOM Oe30I1acHOCTH
XapakTepa BIUSHUS BEIIECTB U XMMHUYECKHUX MTPOIIECCOB HA OPTaHM3M UYeIOBeKa U IPUPOTHYIO CPEIY;

pa3BUTHE I[IO3HABATENBHBIX WHTEPECOB, HMHTEIUIEKTYAIbHBIX W TBOPUYECKHX CIOCOOHOCTEH
00y4aroMMXCs: CIIOCOOHOCTH CaMOCTOSATENIbHO MPHUOOPETaTh HOBBIE 3HAHUS 110 XMMUU B COOTBETCTBUU C
YKU3HEHHBIMHU MTOTPEOHOCTSAMH, UCIIOIB30BaTh COBPEMEHHBIE HH(OPMAITMOHHBIE TEXHOIOTUN IS TTOUCKa
Y aHa/M3a y4eOHOM 1 HAYYHO-TIONYISIPHON HH(POPMAIK XUMUYECKOTO COIeP KaHMS,;

(dbopMHpOBaHHE W pa3BUTHE Yy OOYYAIONIMXCS ACCOIMATUBHOIO W JIOTHYECKOr'O MBIILICHUS,
HaOJI0TaTENTFHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, TPHU
IJIAHKPOBAHUHU U MPOBEACHUN XMMHUECKOI'O DKCIICPUMEHTA;

BOCIIUTaHME y OOydYaroUMXCs yOeKAEHHOCTH B I'yMaHMCTHYECKOHW HAINPABICHHOCTH XHUMHH, €€
BaXKHOM POJM B PELICHUM IJI00ATBbHBIX NPOOJEM PalHOHAIBHOIO NPUPOIOINOIb30BAHNUS, MOMOIHEHUS
JHEPreTHMYECKUX PECYpCOB M COXPAHEHHS MPUPOIHOIO PaBHOBECHs, OCO3HAHUS HEOOXOOUMOCTU
OCpEeXKHOTr0 OTHOLICHHUS K MPUPOJE U CBOEMY 3[0POBBIO, a TAKKE IMPHUOOPETEHUSI OINbITa HCIOIb30BAHUS
MOJTYYEHHBIX 3HAHWUH Ul MPHUHATHS TPAaMOTHBIX DPEIICHUH B CUTYaLUsX, CBSA3AHHBIX C XUMHYECKUMH
SIBIICHUSIMHU.

B yueOHOoM 1utane cpeanero oOmiero oopa3oBaHus IpeaAMeT «XUMUsD 0a30BOr0 YPOBHSI BXOAWT B
COCTaB NpeAMETHOI 00nacTi «EcTecTBeHHO-HAyUHBIE TPEIMETHI».

OO1ee 4nciIo 4acoB, OTBENEHHBIX JUII M3YYSHUS XUMUU, Ha 0a30BOM YPOBHE CpEIHEro oOIiero
oOpasoBaHus, cocraBisieT 68 yacos: B 10 kiacce — 34 gaca (1 gyac B Hemeno), B 11 wiracce — 34 vaca (1

gac B HEJIEIIO).

COJAEPXAHUE OBYYEHMUAA



10 KJIACC

OPI'AHUYECKAS XUMUSA

TeopeTn'lecmle OCHOBBI OpFaHH‘leCKOﬁ XHUMHUH

ITpenmer OpraHMYeCcKou XAMUH: €€  BO3HUKHOBEHHE, pa3BuTHE U 3HA4YCHUE
B TOJy4YEeHMM HOBBIX BEIIECTB M MaTepuajoB. Teopusi CTPOEHHS OpPraHWYECKUX COETUHEHHH A.
M. Bytneposa, eé€ ocHoBHbIe TIONOKeHHsT. CTPYKTypHBIE (hOPMYIIBI OpraHUYeCcKHX BeniecTB. ['omonorus,
n3omepus. XuMHUYecKasi CBsI3b B OPTraHNYECKUX COEANHEHUSAX — OJJMHAPHBIE U KPATHBIE CBA3H.

[Ipencrasnenne o kinaccuuKanuu OpPTaHUYECKHX BemlecTB. HoMeHKiaTypa OpraHM4ecKux
COeMHEHNH (cucTeMaTnyecKkas) W TpPUBHAIbHBIE HA3BAaHUS BAKHEHIINX IIPEICTaBUTENEH KIACCOB
OpPraHUYECKHUX BELIECTB.

OKCTHEPUMEHTAIbHBIC METONbI M3YUCHHUS BEMIECTB W WX TPEBPAIICHUN: O3HAKOMIICHHE C
oOpa3ramMy OpraHMYeCKMX BENIECTB M MaTepHallaMd Ha WX OCHOBE, MOJICIUPOBAHUE MOJIEKYII
OpPTaHWYECKUX BEIIEeCTB, HAONIOACHWE W OIHCAHWE JCMOHCTPAITMOHHBIX OIBITOB 110 IPEBPAIICHHUIO
OpPraHMYECKHUX BEIIECTB MPU HATPEBAHWU (TUIABJICHUE, OOYTIIMBAHUE U TOPEHNUE).

YraeBogopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKHH psifl. MeTaH M dTaH — MPOCTEHUINNE TTPEACTaBUTEIIH
aNKaHOB: (U3NYECKHEe M XUMHYECKHE CBOMCTBA (PEaKkIMHM 3aMEIICHWsS W TOPEHHWS), HAaXOXKJICHUE B
MIPUPO/JIE, TTOTYyYEHUE U TTPIMEHEHHE.

ANKEeHBI: COCTaB W CTPOCHWE, TOMOJIOTHYECKHH psia. OTWIEH W TPOMHJIEH — MPOCTEUIIne
MIPEICTABUTENN  QJIKEHOB: (M3WYECKHWe W XHMHYECKHe CBOWCTBAa (peakiuu THUAPUPOBAHMUS,
raJIoreHNPOBaHMS, THAPATAIINN, OKACICHUS U TIONUMEPH3AITIH ), TIOIyIeHUE U PHMEHEHHE.

Ankanuensl: Oyranuen-1,3 u merunOyramuen-1,3: crpoeHue, BaXHEHINE XUMHUYECKAE CBOMCTBA
(peaxius monuMepu3zanun). [logydeHre CHHTETHYECKOTO KayuyKa U PE3UHBL

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOTHYECKHH psii. AIETHICH — MPOCTEUIIHIA
MPEACTaBUTENb AaJKUHOB: COCTaB, CTPOEHHE, (U3NUYECKUEe M XUMHMYECKHE CBOICTBa (peakuuu
TUJPUPOBAHMS, TAJIOTCHUPOBAHUSL, THAPATALIMH, TOPEHNUS), IOITy4YECHHE U IPUMEHEHHE.

Apenbl. bensom: cocraB, cTpoeHWe, (hU3WUECKHME W XHMHYECKHE CBOWCTBa (peakiuu
raJloreHUPOBAHNS U HUTPOBAHUS), OIyUEHHE U IPUMEHEHHE. 101y0: cocmaes, cmpoenue, husuieckue u
Xumuueckue — ceoucmed  (peakyuu — 2aN02CHUPOBAHUS U HUMPOGAHUs),  NOJNYyUeHue U
npumerenue. TOKCUYHOCTb apeHOB. ['eHeTnueckas CBsI3b MKy YIJIEBOJIOPOJAAMH, NPUHAUISKALMMA K
Pa3IUYHBIM KJIaccaM.

[TpupoaHbIe HCTOYHUKH YTieBO1opoaoB. [Ipupoanslil ra3 u nmomytHele HepTsIHBIE ra3sl. HedTh 1
e¢ mpoucxoxkaenue. CrnocoObl mepepabOTKH He(THU: TEPEroHKa, KPeKUHT  (TEPMUUYECKUH,
KaTanuTuueckuil), nuponus. [Ipoaykrsl nepepaboTki HePTH, UX NPUMEHEHHE B NMPOMBIIIICHHOCTH U B
ObITy. KaMeHHBIH yronb U mpoayKThl €ero nepepadboTKH.

3KCHCDI/IMCHT3HLHLIG MECTOAbI HM3YYCHHUA BCIICCTB W HUX HDCBDameHHﬁI O3HAaKOMJICHUE C
06pa3uaMH j1acTMaccC, KaydyyKoB U PE3HWHbI, KOJIJICKIIUU «HC(I)TL)) u ((YFOJ'IL», MOACITIUPOBAHUEC MOJICKYJI




YIJIEBOJOPOJIOB M TaJIOTCHONPOU3BOJIHBIX, MPOBEACHUE IPAKTUYECKOW Pa0OThI: MOJIYYCHUE ITHIICHA U
HU3y4YEHUE Er0 CBOMCTB.

Pacuérnble 3agaun.

Bbluucnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOIUYECTBa HCXOIAHOTO
BEILIECTBA HJIM MPOAYKTa PEAKIUU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOI'O M3 HMCXOIHBIX
BEIIIECTB MJIH MPOJYKTOB PEAKIIUN).

Kucnopoaconep:kaiiue opraHudecKne coeIuHeHust

[IpenenbHbIE OJJHOATOMHBIE CITUPTHL. METaHOJ W ATAHON: CTpOeHHE, (HU3NYECKUE U XMUMUYECKUE
CBOWCcTBAa (peaknuMM C AaKTUBHBIMH MeETaJsIaMH, TaJOr€HOBOAOPOAAMH, TOPEHHE), NpPUMEHEHHE.
BonoponHbsle CBSI3M MEXKJy MOJIEKyJaMU CHUPTOB. JleicTBME METaHOJIa M STaHOJA HA OpPraHU3M
YEJIOBEKA.

MHOroaToMHbI€ CIUPTHL. JTHIICHTIUKOIb W TJIMLEPUH: CTpOCHHE, (PU3MUYECKHEe M XUMHUYECKHE
CBOMCTBA (B3aMMOJEHCTBHE CO IIENOYHBIMM MeTaslaMH, KaueCTBEHHAasl peakius Ha MHOT0ATOMHBIE
cnupThl). JlelicTBre Ha opraHu3M denoBeka. [IpuMenenme rimieprHa U 3 THIEHTITUKOIS.

®deHon: cTpoeHHe MOJNEKYNbl, (HU3MUeCKHe W XHMHUYECKHEe CBOWCTBA. TOKCHYHOCTH (QeHoda.
[Tpumenenue peHona.

Anbrerusipl U kemoHol. Dopmanbaeruj, amneTaibIeruj; CTpOoeHHEe, (BU3NYECKUE W XMUMHUYCCKHE
CBOMCTBA (peakIny OKUCICHNS U BOCCTAHOBJIICHNS, KAUeCTBEHHBIE PEAKITHH ), TIOIyUYE€HUE U IPHMEHEHUE.

O/THOOCHOBHBIE MpeEJieTbHBIC KAPOOHOBBIE KUCIOThI. MypaBbHUHASI U YKCYCHASI KUCIIOTBI: CTPOCHHE,
(hm3mdecKkre M XUMUIECKIE CBOWCTBA (CBOMCTBa, OOITHE IS KJIacca KUCIIOT, PEAKIUs dTePUPUKAIIHH ),
noiaydyeHue W mnpuMeHeHue. CreapuHOBass W OJICMHOBAS KHCJIOTHI KaK MPEACTABUTEIN BBICIINX
KapOOHOBBIX KUCJIOT. MblIa KaK COJM BBICIINX KApOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE.

Croxxaple 2QUPHI KaK MPOW3BOAHBIC KAPOOHOBBIX KHUCIOT. ['Maponn3 ciokHBIX d(pupoB. JKuphL.
I'maponus sxxupos. IlpuMmenenne sxupoB. buonoruyeckas pojib KUPOB.

VYrieBoasl: cocTaB, Kiaccu(ukanus yrieBomoB (MOHO-, IHM- W Ionucaxapuiabl). ['mokoza —
MIPOCTEHUIINIT MOHOCaXapua: OCOOCHHOCTH CTPOCHHUS MOJEKYJbI, (hM3MUECKHe W XMMHYECKHE CBOMCTBA
(B3ammogpeiictBue ¢ ruapokcuaoM memu(Il), oknciaeHne aMMHadHBIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJIEHHE, OpOYKEHHE TIIOKO3bI), HaXOXJICHHE B TPUPOAE, NMPUMEHEHUE, OMOoIorndecKas poib.
®orocunTe3. PpyKTO3a KAK U30MEP TIFOKO3BI.

Kpaxman w memmono3a kak TpupofHble momuMepbl. CTpoeHHe Kpaxmaiaa W IEeIUTHOO3BL.
du3nveckre 1 XMMUYECKHe CBOWCTBA KpaxmMalia (THAPOIN3, KayeCTBEHHAs PEaKIUs C HOJIOM).

OKCIepUMEHTAIILHBIC METO/IbI M3YUCHHsI BEIIECTB U UX MPEBPAICHHIA: MPOBECHUE, HAOIOICHUE
W OIHUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CITUPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX
cupTOB (OKHCIeHHE 3TaHoja okcu oM Meau(1])), MHOrOaTOMHBIX CIIMPTOR (B3aMMO/ICHCTBUE IITHIIEPHHA
¢ runpokcupom wmenu(ll)), ampaermmoB (OKMCIeHWE aMMHAYHBIM pacTBOpoM okcuua cepebpa(l) u
rugpokcugom Menu(Il), B3aumopeiicTBue kpaxmana ¢ HOIOM), TPOBEJACHHE MPAKTHYECKOW padOThI:
CBOMCTBA PacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérunie 3aJa4u.

Beruucnenus 1o YpaBHCHUTIO XUMHYECKON peaKknnun (MaCCBI, O6’LéMa, KOJIM4YeCTBa HCXOAHOI'O
BCIIECTBA WJIM MPOAYKTA pPCaKIMU IO HU3BECTHBIM MaACCC, O6’LéMy, KOJIMYECTBY OJAHOI0 M3 HUCXOAHBIX
BCHICCTB WX NPOAYKTOB peaKI_[I/II/I).



A30T00)lep>1<amne OpraHn4eCKUC COCAUHCHUA.

AMUHOKUCIIOTBL KakK an)OTepHI)IC OpPraHnu4eCKUC COCAMHCHMHA. ®du3nyeckue M XUMHYCCKHEC
CBOICTBa aMHUHOKHUCJIOT (Ha mpumMepe FJ'II/ILII/IHa). buonoruueckoe 3HaueHNE aMHUHOKHCIIOT. HGHTI/II[I)I.

benku kak npupoaHbIe BEICOKOMOJIEKYJISIpPHbIE cOeqUHEHMs. [lepBuuHas, BTOpUYHasl U TPETUYHAs
CTpyKTypa 0eaKoB. XMMHUYECKHE CBOMCTBA OCIKOB: TMIPOIU3, ICHATYPAINs, KAYeCTBCHHBIC PEAKIIMN HA
OesKu.

9KCHCDI/IMGHT3HLHLI€ METOAbI U3YUYCHUSA BCHICCTB W HMX HDGBDaH_[eHI/II‘/’II Ha6H}OI[€HI/I€ N OIIMCaHUC
ACMOHCTPAIIMOHHBIX OIIBITOB: JCHATYypalusd OeKoB IIpy Harp€BaHnu, IBETHBIC pCaKINN OEIIKOB.

BBICOKOMOJICKyJIHpHI)Ie COCANHCHUA

OCHOBHBIE  ITOHSITHUS XUMHHU BBICOKOMOJICKYJISIPHBIX COGJIHHGHI/If/il MOHOMCED, IMoJIMMEp,
CTPYKTYPHOE€ 3BCHO, CTCIICHb MMOJMMEpU3alU, CPEAHASA MOJICKYJIApHasd Macca. OCHOBHBIE METOAbI
CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHPIFI — [moJimMepu3alus U MOJMKOHACHCA M.

3KCH€DI/IM€HT3HBHBI€ MECTOABI HM3YVYCHUA BCIHICCTB W HX HDeBDaIHeHI/Iﬁi O3HAKOMJICHUE C
06pa3uaMH MPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, ITACTMACC, Kay41YKOB.

MexnpeaMeTHrle CBSI3H.

Peanmzammsi MeXnpenMeTHBIX CBA3€M MpH HU3ydeHUH opranudeckod xummuu B 10 Kimacce
OCYLIECTBIIIETCSl Yepe3 HCIIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U IOHSTHH,
SIBJIAIOIIUXCS CUCTEMHBIMH JUI OTJENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT O IIUKIIA.

OO1Me eCcTeCTBCHHO-HAyYHbIC IIOHSATHSA: SIBJICHHWE, HaydHbIH (aKkT, THUIOTE3a, 3aKOH, TCOpPHUS,
aHaJM3, CUHTE3, Kiaccu(uKalus, MCPUOAMYHOCTh, HAOIIOJCHHUE, H3MEPEHUE, OIKCIICPHMEHT,
MOJICTTUPOBAHHE.

Ou3uka: MaTepus, DHEpPrus, Macca, aToOM, OJJIEKTPOH, MOJIEKyJa, DHEPTreTHYeCKHH YPOBEHB,
BEIIIECTBO, TENO, O00BEM, arperaTHOE COCTOSHHE BEMIeCTBA, (DM3MYECKHE BEIMYWHBI W COWHHUIIBI X

M3MEpEHUSI.

buonorus: kierka, opraHm3Mm, Owocdepa, OOMEH BeEImECTB B OpraHm3Me, (OTOCHHTES,
OMOIOTMYEeCKN aKTHBHBIE BelecTBa (OeIKH, YTIIEBOBL, JKUPHI, (PEPMEHTHI).

I'eorpadusi: MuHEpanbl, FOpHBIE TOPO/IbI, TOJIE3HBIE HCKOMAEMbIE, TOILIMBO, PECYPCHI.

TexHOIOTHS: THIICBHIC IMPpOAYKTBHI, OCHOBBI PpallMOHAJIBHOI'O IWTAaHWA, MOKONIUME CPEACTBa,
JICKApCTBEHHBIE MW KOCMETHYCCKHE IIpe€raparbl, MaT€prajibl U3 HNCKYCCTBECHHBIX W CHUHTCTHYCCKHUX
BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA



Teopernyeckue 0CHOBbI XUMHHU

XuMHUECKUN 3JeMEeHT. ATOM. Slapo atoma, M30TONBl. DIEKTpOHHAs 000I0YKa. DHEpreTHYEcKHe
YPOBHH, TOJYpPOBHU. ATOMHBIC oOpOuTamu, s-, P-, O- smemeHTbl. OCOOCHHOCTH pacHpeneeHUs
JJIEKTPOHOB IO OpOWTANsIM B aTOMax »dJEMEHTOB TMEPBBIX UETHIPEX TEPHOAOB. JIEKTPOHHAS
KOH(HTYypalusi aTOMOB.

ITepuonuueckuii 3akoH u Ilepuoguueckas cucrema xumudeckux 3jiemMeHToB . WM. Menneneesa.
Cas3p nepuoanyeckoro 3akoHa u Ilepuoauueckoil cucteMbl xumuueckux anemenToB J[. M. Menneneena
C COBPEMEHHOM TeOopUel CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBONCTB XMMHYECKHUX
9JIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX M CIOKHBIX BEUIECTB MO TPpyNaM M IepuojaMm. 3HadyeHHE
MEPUONYECKOr0 3aKOHA B Pa3BUTUU HAYKU.

Crpoenne BemecTBa. XUMHUECKasl CBSI3b. BUIBI XUMUYECKOU CBSI3M (KOBAJICHTHAS HETIOJSIPHAST U
MOJIIpHAs, WMOHHAs, MeTaJUIMuecKas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOH XUMUYECKOH CBS3H
(OOMEHHBIM W JIOHOPHO-AKIICNITOPHBIN). BomopoaHast cBs3b. BajgeHTHOCTh. DJIEKTPOOTPHUIIATEIIBHOCTD.
Cremnenb okuciaeHus. FIOHBI: KATUOHBI 1 AaHUOHBI.

BermecTBa MOJIEKYJISIPHOI'O U HEMOJIEKYJISIPHOIO CTPOEHMS. 3aKOH II0CTOSIHCTBA COCTaBa BELLECTBA.
Tunel KPUCTAIUNTMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPHCTAJUIMIECKOH PEIIETKH.

ITondarue o jgucnepcHbIXx cucTeMax. VICTMHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBasi 10
BEILIECTBA B PACTBOPE.

Kraccudukanuss HeopraHmueckux coenuHeHHW. HoMeHKIaTypa HEOpPTaHWYEeCKHX BEIIECTB.
I'enernueckas CBA3b HEOPTAHUYECKHUX BEIIECTB, MPUHAIISKAINX K PA3IAIHBIM KJIaccaM.

Xumuyeckas peakiusi. Kimaccuukaiiys XMMAYECKUX PEAKIIUKA B HEOPIraHUMUYECKON U OPraHUYECKOM
XUMHUH. 3aKOH COXpaHEHHMs MacChl BEIIECTB, 3aKOH COXPAaHEHHWS W TIPEBpAIICHUS HHEPTHH TIPU
XUMHYECKUX PEaKITHIX.

CKOpOCTh peaKIy, e 3aBUCUMOCTE OT Pa3IMIHBIX (hakTopoB. OOpaTUMBIC PEaKIINA. XUMHIECKOE
paBHOBecue. DaKkTophl, BIUAIONIME HA COCTOSHUE XUMU4eckoro paBHoBecus. [Ipunnun Jle Hatense.

DnexkTponuTrdeckas nucconuanys. CUabHBIC U cladble 2JIeKTpoauThl. Cpema BOTHBIX PacTBOPOB
BEIIIECTB: KHUCIAas, HeUTpaIbHas, IETOYHAasl.

OKHCIIHTENHHO-BOCCTAHOBUTEILHBIC peaKkuuu.

OKCHEpUMEHTAIbHbIC METObl M3YYEHHs BEIIECTB W WX NPEBPAICHUN: JEMOHCTpalus TabauL
«Ilepuoguueckas cucrema xumuueckux siaementoB . WM. MenpaeneeBa», u3yueHHEe MoAesel
KPHUCTATTMUECKUX PELIETOK, HaOIroIeHne
U ONHCaHWE JEMOHCTPALMOHHBIX M J1a0OPAaTOPHBIX OIBITOB (pa3jloKeHHWE MEpOKCHIa BOAOpOIA B
MPUCYTCTBUH KaTaJlM3aTOpa, ONPEIENICHUE CPEAbl PacTBOPOB BEILECTB C IOMOLIbIO YHHUBEPCAIHHOTO
WHAMKATOPA, PEaKIMd MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOW padoThl «BnusHue pazivyHbIX
(haKkTOPOB Ha CKOPOCTh XUMHUYECKON PEaKIII».

Pacuéruble 3aaun.

Pacuérer 1o YpaBHCHUSAM XUMHWYCCKUX peaKHHﬁ, B TOM 4YHCIIC TCPMOXHMHUYCCKUC paC‘léTLI,
paC‘IéTBI C UCIIOJIB30BAHUEM ITOHATHUSA «MACCOBas J0JIsd BEHICCTBA».

Heopranuyeckasi xummst



Hemeramnsl. [lonoxenue HemeramoB B [lepmomuueckoil cucTeMe XMMHYECKHX 3JIeMEHTOB Jl.
W. MenneneeBa 1 0COOGHHOCTH CTpOCHUSI aTOMOB. Du3HMYeCKHE CBOMCTBA HEMETAJUIOB. AJUIOTPOIHS
HEMETaJUIOB (Ha pUMepe KUCI0poa, cepbl, pocdopa U yriaepoaa).

XVMUYECKHE CBOMCTBA BXKHEHININX HEMETAJUIOB (TaJOreHOB, Cephbl, a30Ta, (Gocdopa, yriepona u
KPEMHHUS) U UX COCAMHECHUN (OKCHIOB, KUCIOPOJICOICPIKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHCHMUIA).

IIpumenenre Ba)XHENIIMX HEMETAIJIOB U UX COETMHEHUH.
Meramibl. [lonoxenne MeramioB B Ilepuonnueckoil cuUCTEME XUMHYECKMX JJIEMEHTOB [l
W. MenneneeBa. OcCOOGHHOCTH CTPOCHHUS DJIGKTPOHHBIX O0OJOYEK aTroMOB MeTauioB. OoOrmiue

(usnueckue cBoiicTBa MeTaJIoB. CIIJIaBbl METAJUIOB. DJIEKTPOXUMHUYECKHUI PsiJ HAITPSHKCHUH METaJlJIOB.

XUMHYECKHAE CBOMCTBA BaKHEUIIUX METAJUIOB (HATPUM, KA, KaJdbIlU{, MarHWi, aTlOMUHHU,
[IMHK, XPOM, KeJIe30, MEIb) U UX COCTMHCHUM.

OGmue croco0b! moy4eHus MeTauioB. IIpiuMeneHne MeTaioB B ObITY U TEXHUKE.

3KCH€DI/IM€HT3HBHBI€ METOJBI HM3YYCHHUSI BEIICCTB W WX IPEBPAIICHUMN: N3YYCHUEC KOJIJICKIHUH
«MeTtamisl u CIIJIaBBD», 06pasu03 HEMETAJUIOB, PCHICHUC JKCIICPUMCHTAJIbHBIX 3ajay, Ha6n}ozerHe n
OnrcCaHrue JAEMOHCTPALIMOHHBIX U na6opaTopHHx OIIBITOB (BSaHMOﬂeﬁCTBHe TUAPOKCHUIa aJIIOMUHUA C
pacTBOpaMu KHMCJIOT U HIGJ'IO'—ICI‘/‘I, KaQUCCTBCHHBIC PCAKIIMU Ha KaTHOHBI MeTaH.HOB).

Pacuérnble 3aaun.

Pacuérpl Macchl BeliecTBa MM 00bEMA Ta30B 1O U3BECTHOMY KOJIMYECTBY BEHIECTBA, MAacce WIIH
00BEMY OTHOTO W3 YYACTBYIOIINX B PEAKITHU BEIICCTB, pACUETH MacChl (00BEMA, KOJTMIECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMH, E€CITA OJJHO U3 BEIIECTB UMEET TPHMECH.

XuMus " JK1U3Hb

Ponp xumMum B 00€CIICUEHHH DSKOJOTHYCCKOW, DHEPTETUUECKOW W THINEBOH OE30IMacHOCTH,
pa3BUTHN MeTUITMHBL. [[0HATHE 0 HAyYIHBIX METO/IAaX ITO3HAHUS BEIIECTB U XMMHUECKIX PEaKITHA.

[IpencraBnenuss 00 oOmMX HAYYHBIX MPHHIWIAX TPOMBIIUIEHHOTO ITOXYYEeHUS BasKHEHIINX
BEIIECTB.

UenoBek B MHpE BELIECTB W MaTEpPUajOB: BaKHEHIINME CTPOMTENbHBIE MaTepHabl,
KOHCTPYKLIMOHHbIE ~MaTepUasibl, KpacKH, CTEKJIO, KEpaMuKa, MaTepuanbl sl 3JICKTPOHHKH,
HaHOMAaTEepUabl, OPraHMYECKUE U MUHEPAJIbHbIC yI0OPEHUSL.

XuMmusl ¥ 3I0pOBbE YEJIOBEKAa: MpaBHJia HCIONB30BAHMS JICKAPCTBEHHBIX IpPENapaToB, MpaBHIa
Oe3omacHoOro WCIIOTTH30BAHMS TpenapaToB OBITOBOIA XUMHAH
B ITOBCETHEBHOMN KU3HHU.

MexXnpeaMeTHbIE CBS3H.

Peanm3arms MeXNpeAMETHBIX CBs3€d NpU W3ydeHUH OOIIell W HeopraHWvecko xumuu B 11
KJIacce OCYILECTBIISICTCS 4Yepe3 MCIOJb30BAHHME KaK OOLIMX ECTECTBEHHO-HAYYHBIX IOHSITHH, TaKk WU
MOHSATHH, SBJISIOLIMXCSI CACTEMHBIMHU JJIS1 OT/IEJIBHBIX ITPEMETOB €CTECTBEHHO-HAYYHOI O LIMKJIA.

O6H_II/IC CCTCCTBCHHO-HAYYHBIC ITOHATUSA: Hay‘lHLIﬁ (l)aKT, TUI0TE34a, 3aKOH, TCOpHA, aHAJIn3, CUHTC3,
KHaCCHq)HKaHHH, NepUuOANYIHOCTD, Ha6J'IIO):[eHI/IC, OKCIICPUMCEHT, MOJACIINPOBAHUEC, U3MCPCHUC, ABJICHUC.



dusuka: Matcepus, SHEprusa, macca, aToM, OSJICKTPOH, MNPOTOH, HeﬁTpOH, HOH, M30TOII,
PaanoOaKTUBHOCTb, MOJICKYIJIA, 3HCpl"CTPI‘-ICCKHI>i YPOBEHb, BCIICCTBO, TECIIO, O6’BéM, arperaTtHoe COCTOAHUEC
BCIICCTBA, (bmnqecmzle BCJIMYUHBI U CAVMHUILIBI UX U3MCEPCHUSA, CKOPOCTh.

buonorus: kierka, opraHusM, 3KocucTteMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTBI, BUTAMHHBI,
O0OMEH BeIlEeCTB B OPraHU3Me.

I'eorpadusi: MuHEpabl, TOpPHBIC TIOPO/IBI, TIOJIE3HBIE HCKOMTAEMbIe, TOIUIMBO, PECYPCHI.

Texnonorus: XuMHYCCKasS MMPOMBIIJICHHOCTb, MCTAJUIYpPTHsA, IPOHU3BOACTBO CTPOUTCIBbHBIX
MaTepualion, CEIIbCKOX03SIMCTBEHHOEC IMPOU3BOJACTBO, IMMHUIIEBAsA IMPOMBIIIJICHHOCTD, (I)apMaHCBTI/I‘-IGCKaH
MPOMBIIIVICHHOCTb, IIPOU3BOJACTBO KOCMCTUYCCKUX IIPpEHapaToB, MPOMU3BOACTBO KOHCTPYKIMOHHBIX
MaTepualioB, 3JICKTPOHHAS MPOMBIIINIICHHOCTb, HAHOTCXHOJIOT'UH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOI'PAMMEBI 110 XMMHUKU HA BA30BOM
YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnmBaer TpeOOBaHHS K pe3yabTaTaM OCBOCHHS OOYYarOIIMMHUCS TPOTPAMM
cpemHero o60mero oOpa3oBaHWs (JIMYHOCTHBIM, METalpEeIMETHBIM U TpeaMeTHbIM). Haydwo-
METO/INYECKOM OCHOBOM ISl pa3palbOTKH IJIAHUPYEMBIX PEe3yJbTATOB OCBOCHHS MPOrPaMM CPETHEro
o011ero oopa3oBaHus SIBISIETCS CUCTEMHO-ICATETLHOCTHBIH MOIXO/T.

B cooTBercTBUE ¢ CHCTEMHO-ACSITETHLHOCTHBIM TOIXOAOM B CTPYKTYpPE JIMYHOCTHBIX PE3yIbTaTOB
OCBOGHHS TIpenMeTa «XUMHS» Ha YPOBHE CPEIHEro OO0IIero oO0pa30BaHUS BBIICIEHBI CIESTYIONINE

COCTaBJIAIOIINC:

OCO3HAHUE OOYYAOIIUMHUCSH POCCUUCKOH TPaKTAHCKOW WICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIIEHOCTH U CAMOOIPEIEIICHUIO;

HaJIn4nue MOTHUBAIIuN K o6yqum0;

LieJICHANPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHUH JIMYHOCTH HA OCHOBE KIIFOUEBbIX LIEGHHOCTEH
1 UCTOPHUYECKUX TPpaIulni 0a30BOM HAyKW XMMHHU;

FOTOBHOCTh U CIIOCOOHOCTH OGy‘IaI-OI].IPIXCH PYKOBOACTBOBATHLCA B CBOEH JACATCIbHOCTU IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMHU, IPHUCYHIUMHA L[CJ'IOCTHOI71 CUCTEMEC XUMHUYCCKOI'O O6pa3OBaHI/IH;

HaJINn4uec IMpPaBOCO3ZHAHUS JKOJIOTMYECKOU KYJIbTYpPbl U CIIOCOOHOCTH CTaBHUTh neian u CTPOUTH
JKHM3HCHHBIC I1JIaHBbI.



JImuHOCTHEIC peE3yIbTaTbl OCBOCHUSA NPCAMCTA «XHUMHUS» JOCTUTAKOTCsA B C€IHUHCTBEC y‘le6HOI71 u
BOCIIMTATEIbHOMN ACATCIIBHOCTU B COOTBETCTBHUU C I'YMAHUCTUYCCKUMU, COUHUOKYJIBTYPHBIMH, AYXOBHO-
HPaBCTBCHHBIMU LCHHOCTAMHU U HJACATIaMU pOCCHﬁCKOFO TpaxJ1aHCKOro O6IIIGCTBa, MNPUHATBIMU B
06HI€CTB6 HOpMaMHM HW TIIpaBUJIaMU TIOBCACHUS, CHOCO6CTBYIOHII/IMI/I mnmpoueccaMm CaMOIIO3HAHUA,
CaMOpa3BUTHUS U HPAaBCTBCHHOI'O CTAHOBJICHUS JIMYHOCTHU o6yqa}01unxc;1.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHSI MpenMera «XHUMHUs» OTPaKaloT CPOPMUPOBAHHOCTH OMBITA
MO3HABATENILHON M MPAKTUYECKON JEATENFHOCTH OOyUYaIOMIMXCs M0 Peain3aluy MPUHSATHIX B OOIECTBE
LIEHHOCTEN, B TOM YHCJIE B YACTHU:

1) rpakIaHCKOr0 BOCIUTAHUS

OCO3HaHUsI 0OYUYAIOIMMHKCS CBOMX KOHCTHTYIIMOHHBIX IPaB M 0053aHHOCTEH, YBa)KEHHS K 3aKOHY
1 NIPaBOIOPSIKY;

npeacTaBJICHUA O COUMAJIBHBIX HOPMAX U IpaBUjIax MEKIJINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JICATENLHOCTH TIPH CO3/IaHUM YYEOHBIX IPOEKTOB,
pelieHnr Y9eOHbBIX U MO3HABATEILHBIX 33]1a4, BBIMOIHEHUH XUMHUYECKUX DKCTIEPHMEHTOB;

CIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY M apTyMEHTBI JPYTHX MpH
aHaJM3e Pa3IMYHBIX BUJIOB YU€OHOH JESTENbHOCTH;

2) MaTPUOTHYECKOTO BOCITUTAHMS:
LIEHHOCTHOI'O OTHOILEHUSI K HCTOPUYECKOMY U HAYYHOMY HACJIEANIO OTCUECTBEHHON XUMUM;

YBa)KEHUSI K TIPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU M TPAKTHYECKOTO0 MPUMEHEHHUs XHMUH,
OCO3HAHUS TOTO, YTO JOCTHMIKEHHS HAyKH €CTh Pe3yNabTaT JUIHTENbHBIX HAOIIONEHWH, KPOMOTJINBBIX
9KCIIEPUMEHTAIBHBIX TIOMCKOB, TIOCTOSTHHOTO TPY/Ia YIEHBIX U MPAKTHKOB;

HUHTEpECAa W MO3HABATCIBHBIX MOTHBOB B ITOJIYYCHHU W MNOCICAYIONIEM aHaJIM3e€ I/IH(bOpMaI_II/II/I 0
NEPEAOBBIX TOCTHKCHUAX COBpeMCHHOf/‘I OTEYECTBECHHOM XUMUH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS
HPaBCTBEHHOT'O CO3HAHUS, STHIECKOTO TTOBEICHHUS;

CITOCOOHOCTH OILICHNUBATH CUTYyaluu, CBA3aHHBIC C XUMHYCCKUMHU SBJICHUAMH,
1 IMIPYUHUMATB OCO3HAHHBIC PEHICHU S, OPUCHTUPYACH HAa MOPAJIbHO-HPAaBCTBEHHBIEC HOPMbI U IEHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE IOBEICHUE U IOCTYIIKHM CBOMX TOBapI/IHleﬁ C TIO3HITUH HPaBCTBEHHBIX
1 IIpaBOBBIX HOPM U OCO3HAHUE MOCIICICTBHI ATHUX IOCTYIIKOB;

4) popMHupOBaHHUsI KYJIbTYPHI 310POBbSI:

ITOHMMaHHA HeHHOCTeﬁ 340pOBOIro 0e30I1acHOro o6pa3a JKU3HU, HeO6XO,Z[I/IMOCTI/I
OTBC€TCTBCHHOI'O OTHOIICHUS K CO6CTB€HHOMY q)HSquCKOMy " IICUXUYCCKOMY 3/10POBbIO;

coOuro/ieHNsT TIpaBUiI 0€30IMacHOr0 OOpaIleHns ¢ BEIIeCTBAMHU B OBITY, TIOBCEHEBHOH JKU3HH U B
TPYIIOBOM NEATEIbHOCTH;

MMOHUMaHUs HCHHOCTU IMPAaBUJI MHAWBUAYAJIBHOI'O W KOJUICKTUBHOI'O 0e301acHOro IIOBCACHUA B
CUTyalusX, yIrpOKaroIluXx 3J0PpOBbIO U JKU3HU J'IIO):[Cﬁ;



OCO3HAHUS TIOCIEICTBUI U HEMPUSTHS BPETHBIX MPUBBIYEK (YIOTPEOICHUS allKoroisl, HAPKOTUKOB,
KypeHHs);

5) Tpya0BOro BoCHUTAHUS

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIICIOBATEIBCKONW JCATEILHOCTH, OOIIECTBEHHO
TI0JIC3HOM, TBOPUYECKON U APYTUX BUAAX ACITEILHOCTH;

YCTAaHOBKU Ha aKTUBHOC YYaCTHC B PCIICHUU IPAKTHUYCCKUX 3aqaqd COHHaHBHOﬁ HaItpaBJICHHOCTHU
(B pamMKax CBOET0 KJiacca, IIKOJIbI);

UHTEpeca K MPAaKTHYECKOMY H3y4eHMIO mpodeccuil pa3iudHOro poaa, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHUSI IPEIMETHBIX 3HAHUI 110 XUMUH;

YBAXKEHUS K TPYLY, JIOJAM TPYAa U Pe3yJbTaTaM TPYJI0BOU AESTENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHJMBHUAyaJIbHOW TpaeKTOpuKM 00pa3oBaHusi, Oymyiuei
HpO(l)eCCI/H/I n pecain3anuun COOCTBEHHBIX JKH3HEHHBIX IIJIAHOB C yLIeTOM JIMYHOCTHBIX HHTCPECOB,
CIOCOOHOCTEH K XUMUHU, HHTEPECOB U ITOTPeOHOCTEH 00I11eCTBa;

6) 9K0JIOrM4ecKOro BOCIIMTAHMS:

9KOJIOTUYECKH 11eJ1IeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJE, KaK MCTOYHHUKY CYIIECTBOBAHUS JKU3HU
Ha 3emiie;

MOHUMAaHUS TTI00ALHOTO XapakTepa HKOJOTMYECKMX MpoOieM, BIUSHUS JKOHOMHYECKUX
MPOIECCOB HAa COCTOSIHUE MPUPOJHON U COLIMATBHOU CPeIbl;

OCO3HAHUS HEOOXOMUMOCTH WCIOJB30BAHMS [TOCTHKEHUW XHUMHH JUISI PEIICHUS BOIPOCOB
PaIOHAIBHOTO MTPUPOIOTIONH30BAHMS;

AKTHUBHOI'O HENPHUSTHUS NEUCTBUM, NPUHOCALIIMX BpEN OKPYXAroLIEH NPUPOJHOWU Cpele, yMEHUs
MIPOTHO3MPOBATh HEOJIATOMPHUATHBIE SKOJOTHYECKHE TMOCIEACTBUS MPEANPUHAMAEMBIX JEHCTBUN U
MpeI0TBpAIIaTh UX;

HAJIMYHS Pa3BUTOTO SKOJIOTUYECKOTO MBIIIIICHUS, 9KOTOTHUECKOH KyJIbTYpHI, ONbBITA JAESTENEHOCTH
9KOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS  pPYKOBOJACTBOBAaThCA HMH B  II03HABAaTEIbHOH,
KOMMYHHKATUBHOW M COIMAJIBGHON IPAKTHKE, CHOCOOHOCTM M yMEHHUS AKTHBHO IPOTHBOCTOSTH
WJe0IOTHH XeMo]oouH;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS

c(OPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayK{ U 00IIeCTBEHHON NPAKTHKHY;

ITOHMMaHMA CHGI_II/I(I)PIKI/I XUMUHU KaK HayKH, OCO3HaHUA eé poi B (I)OpMI/IPOBaHI/II/I palnoHaJIbHOI'O
HAaY4YHOI'0 MBIINUICHUA, CO3AaHHUU LECIOCTHOI'O0 HPCACTAaBJICHUSA 00 OKpYyXaromeM MHUPEC KaK O SAUHCTBC
Ipupoabl U YCIOBCKA, B IMO3HAHUHW IHPHUPOJAHBIX SaKOHOMepHOCTeﬁ U peHIcHun np06neM COXpaHCHUA
MNpUPOAHOrO0 paBHOBECHUS,

yOeKJIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JIJIi COBPEMEHHOM [HMBHIM3aluu: B e
T'YMaHUCTHYECKOW HANPABICHHOCTH W Ba)KHOW POJIM B CO3JIAHWW HOBOW 0a3bl MaTEPUAIBHOU KYJIBTYPHI,
pelIeHuu TII00ANBHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOW, YHEPTETUYECKOM,
MUIIEBOM U AKOJIIOTUYECKOH OE€30ITaCHOCTH, B Pa3BUTHH MEIUITUHBI, 00ECIICYCHUH YCIIOBUH YCIIEIIHOTO
TPpyJa u SKOJIOTUYECKH KOM(OPTHOMN KU3HHU KaXKJI0T0 YJIeHa OOIIEeCTBa;



€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MMOHUMAHHUS CYIIHOCTH METO/IOB MO3HAHUS, UCIIOIb3YEMbIX B
€CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJB30BATh IMOJydaeMbIe 3HAHUS ISl aHAIU3a U OOBSICHEHUS
SIBJICHUH OKPYKarOIIEero MUpa W IMPOUCXOASINUX B HEM HM3MCHECHUU, YMEHHsI JIellaTh OOOCHOBAaHHBIC
3aKJIFOUCHHSI Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C LEIBI0 MONYYCHUS JOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEILHO HCIIOIL30BATh XUMHUYECKHE 3HAHUS JId pCUICHUSA HpO6J’I€M B
PCaJIbHBIX )KM3HCHHBIX CUTYyallUAX;

HUHTEpECa K IO3HAHUIO U HCCJIEI0BATCIIHLCKOM JCATCIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENpEphIBHOMY OOpa30BaHUIO U CaAMOOOPAa30BaHUIO, K AKTHBHOMY
TTOJTy4EHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTAMU;

HWHTepeca K OCOOCHHOCTSIM TPyJla B Pa3IMYHbBIX cepax mpodecCHOoHANTBHON A TeTbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOEHHUS ydeOHOTo mpenmera «XHWMEs» Ha YPOBHE CPEIHEro
o011ero oopa3oBaHus BKIIIOYAIOT:

3HaYMMble Ui (OPMUPOBAHHSI ~ MHPOBO33PCHUS  OOYYAIOIIUXCS — MEKIUCIUTUIMHAPHBIE
(MeXMpenMeTHbIe) OOIIeHAYYHbIC TOHSITHS, OTPAKAIOIIUE IENIOCTHOCTh HAYYHOW KapTUHBI MHUpa H
creu(pUKy METOJIOB MTO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX (MaTepHs, BEIIECTBO, DHEPTHS,
SIBIICHUE, TPOIECC, CHCTeMa, HAayuyHBIH (akT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
WCClIeIOBaHNe, HAOMIOIEHUE, N3MEPEHNE, IKCTIEPUMEHT U IPYTHE);

YHUBEpcaJbHbIe y4deOHBIe aeiicTBUs (TI03HAaBaTeNbHBIE, KOMMYHHKATHBHBIC, DPETYJSTHBHBIC),
obecrnieunBatomue (GopmupoBanue (GYHKIMOHATBHOW TIPaMOTHOCTH W COIHMAJIBHON KOMIIETCHINH
00y4aromxcs;

CIIOCOOHOCTH 00y4aroIXxcst UCIIOIb30BaTh OCBOCHHBIE MEKINCIUTUTNHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHHWS M YHHBEpCAJIbHbIC y4eOHBIC JCHCTBUS B ITO3HABATENHHON M COILMAJIBHON

MIPAKTHKE.

MeranpeaMeTHbIe  PE3yJNbTaTbl  OTPAXKAIOT  OBIAJACHME  YHUBEPCAJIbHBIMH  yUEOHBIMH
[I03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU ICHCTBUSMH.

OBianenue YHUBEPCAJTBbHBIMUA y'lQﬁHLIMI/I MO3HABATEJIbHBIMH A€ CTBUSIMH:

1) 6a3oBbIe Jornyeckue JeiicTBUs:

CaMOCTOATECIbHO q)OpMy.]'II/IPOBaTB " aKTyaJIu3upoBaThb HpO6J’I€My, BCCCTOPOHHEC eé paccMaTpuBaTh,



ONpeACIATh LCIU ACATCIBbHOCTU, 3aJaBasd MapaMeTpbl U KPUTCPUU UX NOCTUIKCHUS, COOTHOCHUTH
PEIYILTATHI ACATCIBHOCTU C MMOCTABJICHHBIMU LICIISAMU,

HCTIOJIb30BAaTh MPH OCBOCHUH 3HAHUH MPHEMBI JIOTHUECKOTO MBILIUIEHHUS — BBIJACISITh XapaKTepHbIe
MPHU3HAKK MOHATUH W YCTAaHABIMBATH MX B3aWMOCBSI3b, MCIOIB30BAaTh COOTBETCTBYIOIIUE ITOHSITHS IS
00BSICHEHHUS OT/ICNBHBIX (PaKTOB U SIBJICHUH;

BI)I6I/IpaT]) OCHOBAHHA U KPUTCPUU JIA KJ'IaCCI/I(bI/IKaHI/II/I BCHICCTB U XUMHNYCCKHUX pCaKHHﬁ;
YyCTaHaBJIUBATDh MPUYIHNHHO-CIICACTBCHHLIC CBA3U MCKY U3YUACMbBIMU SABJICHUSMU,

CTPOUTH JIOTUYECKHE pacCyXJIeHHUs (MHAYKTUBHBIE, JI€AYKTUBHBIC, 10 AaHAJIOTHH), BBISABIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHSI B pacCMaTPUBAEMBIX SIBICHUSAX, (DOPMYIHMPOBATH BBIBOABI H
3aKJIOYEHMUS;

MIPUMEHATH B MPOIEcCe MO3HAHMS, UCIOIb3yeMble B XUMUU CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
peoOpa3oBbIBATH MOJIETbHBIC MPEJICTABICHNUS — XUMHUYECKHH 3HAK (CHMBOJ) 3JIEMEHTA, XMMHYeCKas
¢dbopmyIa, ypaBHEHHE XUMUYECKOW peakllnu — MPH PellieHUH y4eOHBIX MO3HABATELHBIX M MPAKTHYECKUX
3a/a4, NPUMEHATh HAa3BAaHHbIE MOJEIbHBIE MPEACTABICHMS ISl BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMUUYECKUX PEAKIIUI.

2) 6a30BbIE HCCIEI0BATENbCKUE eCTBUSA:
BJIaJICTb OCHOBAMHU METO/I0B HAYYHOI'O IMO3HAHUA BEHICCTB U XUMHNYCCKUX peaKum‘/'I;

(hopMynHMpOBaTH TENU W 33Jla9l WCCIIENOBAHUSA, UCTIOIH30BATh ITOCTABICHHBIE U CAMOCTOSTEIBHO
chopMyIHpOBaHHBIE BOIPOCHI B KA4eCTBE HMHCTPYMEHTA IIO3HAHHWS W OCHOBBI UIS (POPMHUPOBAHUA
TUTIOTE3BI TIO TTPOBEPKE MPABUIHBHOCTH BBHICKA3BIBAEMBIX CYXKICHHUIA;

BIIAQJIETh  HABBIKAMH  CAMOCTOSTEIBHOTO  IUTAHWPOBAHWS W TIPOBENEHUS  YUCHHUYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HAOMIONaTh 3a XOJOM TIPOIlecca, CaMOCTOSTEIhHO
MIPOTHO3MPOBATH €ro pe3yabTaT, POPMYIUPOBATH 0OOOIIEHUS W BBIBOJIBI OTHOCHTEIBHO JTOCTOBEPHOCTH
pe3yaBTAaTOB UCCIEIOBAHNUS, COCTABIIATE 00OCHOBAaHHBIN OTYET O MPOAETaHHON padoTe;

MPUOOpEeTaTh OMBIT YYSHWUYECKOW HCCIIEAOBATENBCKOW M TPOEKTHOM NeSTENbHOCTH, MPOSIBIATH
CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMICKY METO/IOB pEeIIeHHs] MPaKTHYECKHX 3ajad,
MIPUMEHEHHIO Pa3IMYHBIX METOIOB TTO3HAHNS.

3) padora ¢ undopmanmei:

OPMEHTHPOBATHCSI B PA3JIMUHBIX MCTOYHHUKAX HH(OpMauuu (HAay4HO-TIOMYJSIpHAsl JIUTEpaTypa
XMMHYECKOr0 COJEPIKaHusl, CIIpaBOYHbIC TOco0us, pecypchbl MHTepHeTa), aHaIM3upoBaTh HHPOPMALHMIO
pa3IMyHbIX BUAOB U (GOPM IPEACTaBICHUS, KPUTHYECKH OLICHUBaTb €€ JOCTOBEPHOCTh W
HEMPOTHUBOPEUNBOCTb;

(hopMyITUpOBaTh 3aIPOCHl U NPUMEHSThH Pa3lIMYHbIE METO/bI IIPU MOMCKE U 0TOOpe MH(POPMALUH,
HEOOXOMMOM ISl BBIOJIHEHUs! yUeOHBIX 3a/1a4 ONPEAEIEHHOrO THIIA;

an/I06per aTb  OIIBIT  HCIIOJb30BAaHUSA I/IH(I)OpMaLII/IOHHO ~KOMMYHUKATUBHBIX TEXHOJOTHH |
PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTHMAIBHYIO (opMy npeacTaBiieHus HHPOPMAUK (CXeMbl, rpaduKy,
JMarpaMMBbl, TaOJIHILIbL, PUCYHKU U JPYTHE);



UCIIOJIb30BaTh HAYYHBIH SI3bIK B Ka4eCTBE CPEICTBA MPH pabOTe ¢ XUMHYECKOH HH(pOpPMAIMCH:
NPUMEHATh MEXKIpeIMeTHbIe ((pHU3MYecKMe HM MaTeMaTH4ecKue) 3HAaKW W CHMBOJBI, (DOpMYIIHI,
ab0peBHaTypbl, HOMCHKIIATYPY;

HCIIOJIBb30BaTh U HpeO6paBOBI>IBaTI> 3HAaKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

OBJ'IaI[eHI/Ie YHUBEPCAITBbHBIMU KOMMYHUKATHUBHBIMU HeﬁCTBHHMH:

3aJaBaTb ~ BOMNPOCHI 1O  CYIIECTBY  OOCYXKJIAeMOH  TEMbI B Xoie  juasora
I/I/I/IJII/I JUCKYCCHH, BBICKA3bIBaTh UJCH, (1)OpMy.III/IpOBaTB CBOU MPEIIOKECHUSA OTHOCUTEIbHO BBINTOJHECHUA
MPEUI0KEHHON 3a/1auH;

BBICTYIIaTh C TIPE3EHTAllMel pe3yJbTaTOB I03HABATENbHOW JIESITEIIbHOCTH, TOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IPU BBIIOJIHEHUM XUMHUYECKOIO 3IKCIEPUMEHTA,
MIPAKTHIECKON PabOTHI IO MCCIECIOBAHUIO CBOMCTB M3yYaeMbIX BEIIECTB, PEATH3AIINN YICOHOTO TTPOCKTa
u (hopMyIUpOBaTH BBIBO/IbI
10 pe3ysIbTaTaM MPOBEAEHHBIX HCCICIOBAHUN IMyTEM COTJIACOBAHUS TO3HWIMA B XOAC OOCYKICHHUS U
oOMeHa MHEHUSIMH.

OBaanenue YHUBEPCATBbHBIMHU PEryJsITUBHBIMUA JIeliCTBUSIMU :

CaMOCTOSATENBHO IJIAHUPOBATH M OCYIIECTBIIATH CBOIO MTO3HABATENHFHYIO ACSITEIHHOCTD, OMPENEISsI
e€ menM W 3a/Jayd, KOHTPOJIUPOBATH M IO Mepe HEeoOXOMUMOCTH KOPPEKTHPOBATH IpearaeMblii
aNTOPUTM JEUCTBUI TPW BBINIOJHEHWN YYEOHBIX W WMCCIEIOBATENBCKUX 3aj7]ad, BBHIOWpaTh HamOoiee
3(h(eKTUBHBIN cOCO0 WX pemieHust ¢ YIETOM TOTYYeHHS HOBBIX 3HAHUI O BEIIECTBaX M XMMHUYECKHX
peaxIusx;

OCYHIECTBJIATE CAMOKOHTPOJIb CBOCH JEATCILHOCTH Ha OCHOBE CaMOaHaJIN3a U CAaMOOI[CHKU.

IHNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

Hpe):[MCTHBIe PE3YJIbTATBI OCBOCHHA KypCa «Opl"aHI/ILIeCKaH XUMUSD OTPaAXKAIOT!:



cOpMHPOBAHHOCTD TMPEACTABICHHH O XHMHYECKOH COCTABISIONICH ECTECTBEHHO-HAYyYHOU
KapTUHBI MHpPa, POJIM XMUMHHU B TIO3HAHHUHU SIBJICHUI MPUPOJIBI, B (OPMHUPOBAHUY MBIIUICHUS U KYJIBTYPBI
JUYHOCTH, €€ (YHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOW sl PEHICHHs NPaKTHYEeCKHX 3a1ad |
HKOJIOTNYECKU 00OCHOBAHHOI'O OTHOILICHHS K CBOEMY 37I0POBBIO M IIPHPOTHON Cpee;

BJIAJICHUE CHCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIJIIOYAET: OCHOBOIIOJIATAIOIIUE ITOHSTUS
(XMMuYeckuit  JJMEeMEHT, aToM, DdJEKTpOHHas  000J0YKa  aromMa, MOJEKyJla, BaJICHTHOCTb,
AJIEKTPOOTPUIIATEILHOCTh, XUMHUECKasl CBs3b, CTPYKTypHas ¢dopmyina (pa3BépHyTas M COKpaliéHHast),
MOJIb, MOJISIPHAsI Macca, MOJSIPHBIA OOBEM, YIIIEPOAHBIM CKeleT, (PYHKIUOHAIbHAS TPYIIa, paadKal,
H30MepUs, U30MEPBI, TOMOJIOTMUYECKUN Psifl, TOMOJIOIH, YIJIEBOJOPOMBI, KUCIOPOI U a30TCOAEPKAIIME
COEJIMHEHHsI, MOHOMEDP, TOIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEIMHEHNUs); TEOPUU U
3aKOHBI (Teopusi CTpOeHHd opraHuyeckux BemecTB A. M. byTiepoBa, 3akOoH COXpaHEHHS MAaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH $3BbIK XMMHHW; MHPOBO33PEHUYECKHE 3HAHHS, JIeKalllue B
OCHOBE IMOHUMaHHsI TPUYNHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SBIICHWUH, (DaKTOJIOTHYECKUE CBEICHHS O
CBOMCTBax, COCTaBe, MOJYYEeHUH U 0E30MaCHOM HCIOJIB30BAaHUM BaKHEHIINX OPraHUYECKHX BEIIECTB B
OBITY M IPAKTUYECKOH JISITEIBHOCTH YEIIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHUH BBISIBJIATH XapaKTEPHbIC IPU3HAKU MOHSTHH, YCTAHABJIMBATH UX
B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOLIME TIOHATUS MPU OINKUCAHUM COCTaBa, CTPOCHUS U
MpPEBpaIEHU OPraHUYECKUX COEANHEHUM;

cOpMHUPOBAaHHOCTh YMEHHMH HCIOJB30BATh XUMHUYECKYIO CHMBOJUKY JUISI COCTaBIICHHS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON) (OpMya OpPraHMYECKHX BEIIECTB U
YPABHEHUH XUMHUYECKUX PEAKUMNA, W3rOTABIMBATh MOJEINM MOJIEKYJ] OpPraHWYECKUX BEIIECTB JUIs
MJUTFOCTPALIMK UX XUMHUYECKOT O U IIPOCTPAHCTBEHHOI'O CTPOEHUS;

chOopMUPOBAaHHOCTh YMEHHH YCTaHABINBATH MPUHAIICKHOCTh U3YUEHHBIX OPTaHUYECKIX BEIIECTB
0 MX COCTAaBY U CTPOCHUIO K ONMPENENIEHHOMY KIIACCY/TPYIIIE COSTUHEHUH (YTIIeBOIOPOIbI, KUCIOPO U
a30TCO/IepIKalle COCAMHEHHS, BBICOKOMOIIEKYIIIPHBIE COEAWHEHUS), JaBaTh WM Ha3BaHHUS II0
cuctematudeckoir Homenkinatype (IUPAC), a takke NpUBOIUTH TPUBHAJIBHBIC HAa3BAHHS OTACIHHBIX
OpPTaHWYECKMX BEMIECTB (ITHJIEH, TIPOINMWJICH, AaleTWJIeH, OTWJICHTJINKOIb, TIUIEpUH, (EeHO,
(dopmanpernn, ameranbIerd], MypaBbHHAsS KHCJIOTa, YKCyCHas KHCIIOTa, OJEWHOBas KHCIOTA,
CTeapuHOBasI KHCJIOTA, TIIF0K03a, (PPyKTO3a, KpaxMmall, MeJuTioI03a, TIIHINH);

c(OPMUPOBAHHOCTh YMEHHUS ONPEACIATh BUJIBI XUMHUECKON CBSI3M B OPTraHWYESCKUX COCITUHEHUSX
(ommHApHBIC U KpaTHBIC);

c(hOpMHUPOBAaHHOCTH YMEHUS MMPUMEHSTDH TOJOKEHUS TEOPUN CTPOSHHSI OPTaHIMYECKUX BEIECTB A.
M. bytnepoBa ansi OOBSICHEHHSI 3aBHCHMOCTH CBOKMCTB BEIIECTB OT WX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHS MacChl BEIECTB;

c(OPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (UBNYCCKHE M XUMHUYECKHEC
CBOMCTBA TUIMMYHBIX TPEICTABUTENCH Pa3INYHBIX KJIACCOB OPraHMUYECKUX BEIIECTB (METaH, 3TaH, STHJICH,
MIPOMWIIEH, areTwieH, OyraaweH-1,3, mermnOyraaneH-1,3, OSH301, METaHON, ATAHOIN, STHUIICHTIIUKOIb,
TIMIEpHH, (EHON, aleTaubJIerul, MypaBbHHAS M YKCYCHAs KHCIIOTBI, TIIOK03a, Kpaxmall, [EeJUTI03a,
AMUHOYKCYCHAsl KHCJIOTa), WUTIOCTPUPOBATE TECHETUYECKYI) CBS3b MEKAY HHUMH ypPaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUI C UCIOIB30BAHUEM CTPYKTYPHBIX (HOPMYIT;

cOopMHPOBAHHOCTh yMEHHUSI XapaKTEepH30BaTh HCTOYHUKH YIIICBOJOPOIAHOIO CHIPhs (HEPTb,
NPUPOIHBIA Ta3, yYroib), CHOCOOBl HX TIepepaboTKM ¥ NPAKTHYECKOE IPHUMEHEHHE IPOIYKTOB
repepaboTKH;

c(OPMUPOBAHHOCTh YMEHUH NPOBOIUTH BBIYMCICHUS IO XHMHUYECKHM YpaBHEHHUSIM (Macchl,
00béMa, KOIMYecTBAa HCXOAHOTO BELIECTBA WJIM NPOAYKTa PEAKIMHM [0 M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO u3 HCXO/HBIX BEIIECTB
WM IPOJIYKTOB PEAKIINN);



C(bOpMHpOBaHHOCTI) YMCHI/Iﬁ BJIaJ€Th CHUCTEMOM 3HAHUKH 00 OCHOBHBIX METOJaxX HAy4YHOI'O
MO3HaHUsA, MCIOJB3YEMbIX B XUMHU IIPU HU3YUYCHHUU BCIICCTB U XUMHNYCCKUX SIBIICHUI (Ha6J’IIOILCHI/Ie,
HU3MCPCHHUE, DKCICPUMCHT, MOI[CJ'II/IpOBaHI/Ie), HUCIIOJB30BaTh CUCTEMHBIC XUMHWUYCCKUEC 3HAHHUA I
MPpUHATUA peHIeHI/II‘/'I B KOHKPCTHBIX JKM3HCHHBLIX CHUTyallusaX, CBA3aHHBIX C BCHISCCTBAMU U HUX
MIPUMCHCHUCM

c(OPMHUPOBAaHHOCTh YMEHHH COONIONATh TIpaBWJa IOJIb30BAHUS XHUMHYECKOH IOCYI0H U
J1a00paTOPHBIM O0OpPYJOBAaHUEM, a TaKXKe IpaBuja OOpallleHHS C BEIIECTBAMH B COOTBETCTBUHU C
HMHCTPYKITUSIMH T10 BBITOJHCHUIO JJa00PAaTOPHBIX XUMHUUECKUX OIBITOB;

cOPMUPOBAHHOCT, ~ YMEHHMW  IUIAHUPOBAaTh M  BBINOJHITH  XUMHYECKHH  OKCIICPHUMEHT
(mpeBpaleHusi OpraHMYeCKNX BEILIECTB MPHU HAarpEBAaHUH, MOTyUYEHHE ITHIIEHA W U3YYEHHE ero CBOWCTB,
KayeCTBEHHbIC PEaKIMU OPTraHMYECKUX BEIICCTB, JEHATypalus OEJKOB TNpH HATPEBAHWH, IIBETHHIC
peakiuu OelIKOB) B COOTBETCTBHH C ITPABHIAMHU TEXHUKHU 0€30MACHOCTH TIPU OOpAIlleHNH C BEIIECTBAMU H
nabopaTopHbIM 000PY/ZIOBAaHHEM, TNPEJCTABISATh PE3YNbTaThl XMMHUYECKOTO JKcliepuMeHTa B (opme
3allUCH YpPaBHEHHWH COOTBETCTBYIOUIMX peakuuii W (GopMynMpoBaTh BBIBOJIBI HAa OCHOBE OJTHX
pe3yJbTATOB;

cOpMHUPOBAaHHOCT, ~YMEHUH  KPUTHYECKH  AaHAJIM3MPOBATh XMUMHUYECKYI0  HMH()OpMAIHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBor nHbopmarmu, MHTepHET 1 APYTHUX);

c(hopMHPOBAaHHOCTh YMEHHUH COOIONATH MpaBUjIa dKOJOTHIECKH IIeTIeCO00pa3HOr0 MOBEACHUS B
OBITY W TPYIOBOW JEATENEHOCTH B IIENISIX COXPAHEHHS CBOETO 37I0POBbS M OKPYKAIOMIEH MPHPOTHON
Cpe€abl, OCO3HABaTb OITACHOCTb BO3JIeI>'ICTBPI$[ Ha JXHUBBIC OPraHU3MbI OHpe,ZIeJ'[éHHBIX OpPraHuvYCCKuX
BeIIecTB, MOHMMasg cmbichn mokazarens [IJIK, moscHAT, Ha mnpuMmepax CHocoObl YMEHBIIEHHS H
MPEAOTBPAIICHHS UX BPETHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIA 06yqa101u1/1xc;1 C Or'paHUYCHHBIMH BO3MOXXHOCTAMM 310POBbA: YMCHUE NIPUMCHATH 3HAHU 00
OCHOBHBIX ITOCTYIHBIX METOAAX IMO3HAHUA BCIIECTB U XUMHUYCCKUX HBHCHHﬁ;

JUIS  CIIETBIX W CINAa0OBUIAIIMX OOYyYalOMMXCS: yMEHHE HCIOJIh30BaTh pENbe(hHO-TOUCUHYIO
cucremy oboznauenuit JI. bpaiins mis 3armucu XuMudeckux popMyIL.

11 KJIACC

[Ipeamernble pe3ynbTaThl OCBOeHHs Kypca «O01mas 1 HeopraHuueckasi XUMUsD) OTPaXaroT:

chOPMHUPOBAaHHOCTh TIPEICTABICHHUNA: O XHUMHYECKOW COCTABISIONIEH eCTeCTBEHHO-HAyJIHOU
KapTHHBI MHUpPa, POJIM XMMHH B IMO3HAHUU SBJICHUI MPUPOJBI, B HOPMUPOBAHUH MBIIIICHUS U KYJIbTYPhI
JUYHOCTH, €€ (PYHKIMOHAJIBHOH IPaMOTHOCTHM, HEOOXOAMMOM JUIs peLIeHUs NMPAaKTHYECKHX 3a7ad |
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3[J0POBBIO M IIPUPOIHON CpEJE;

BIIQJICHUE CHCTEMOW XMMHYECKMX 3HAHWW, KOTOpas BKIFOYAET: OCHOBOIIOJIATAIONIAE TOHSTHUS
(XMMHUYECKUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIEKTPOHHBIE OPOUTATIM aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIH OOBEM, BAJIEHTHOCTH, AJIEKTPOOTPHUIATEILHOCTh, CTEIIEHb OKWCIICHWS, XUMHYECKas CBS3b
(kxoBaJIeHTHAsI, NOHHAS, METAJUIMYECKasi, BOAOPOHAS), KPUCTAJUIMYECKAsI PEHIETKA, THUIBI XHMHUYECKUX
peakuuii, pacTBOp, AIEKTPOIUTHI, HEINEKTPOIUTHI, SJIECKTPOIUTUUYECKAsT AUCCOLMALMS, OKHUCIUTEIb,
BOCCTAHOBHTENb, CKOPOCTh XMMHUYECKOW PEAKIINU, XUMHUYECKOEe PAaBHOBECHE); TEOPUH U 3aKOHKI (Teopus
AJIEKTPOIUTUUECKON Uccolanuu, nepuonnyeckuii 3akod . 1. MenzaeneeBa, 3aK0OH COXpaHEHUSI MaCChl
BEIIECTB, 3aKOH COXPAaHEHUS W TPEBPAILCHHS YHEPTHH MPU XUMUYECKUX PEAKIIUAX), 3aKOHOMEPH OCTH,



CUMBOJIMYECCKUN  SI3BIK XUMHUH, MHUPOBO33PCHYCCKUEC 3HAHUA, JIGKalMC B OCHOBC IMOHHUMAHUA
NPUYUHHOCTU U CUCTEMHOCTU XUMHUYCCKUX HBJ'ICHHfI, q)aKTOIIOI‘I/IFIGCKI/IG CBCIACHUS O CBOﬁCTBaX, COCTaBCE,
MOJIy4eHHUNn U 0E30IMacHOM HCIOJIL30BAHUM  BaXKHEHIIIMX HCOPraHM4CCKUX BCIICCTB B 6LITy n
HpaKTH‘ieCKOﬁ JACATCIBbHOCTH YCJIOBCKA,

c(OPMUPOBAHHOCT, YMEHHI BBISIBISITH XapaKTepHbIC MPHU3HAKA MOHSTHH, YCTaHABIMBATH WX
B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIME TIOHATHSI IIPU ONMCAHUN HEOPTraHUYECKUX BEIECTB U UX
HpEeBpALLECHU;

c(OPMUPOBAHHOCTh YMEHHH HCIIOIB30BATh XMMUYECKYI0 CHMBOJIMKY JUISL COCTaBJICHHS (OpMYI
BEIIECTB M YypaBHEHMH XWMHYECKHX peakuui, cucremaruyeckyro Homenknarypy (IUPAC) wu
TpUBHAJIbHBIE HA3BAaHUS OT/ENbHBIX HEOPTaHWYECKUX BEIeCTB (yrapHbIi ra3, yriIeKHCIbld ra3, aMMHaK,
raménasi U3BeCcThb, HeranéHas U3BeCTh, MUTHEBASI COJIA, TUPUT U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHUH ONPECIATh BaJCHTHOCTh M CTCIECHb OKUCIICHUS XUMHUYECKUX
DJIEMEHTOB B COCAMHEHHUSIX PA3JUYHOTO COCTaBa, BHJ XWMHUYECKOH CBS3U (KOBAJIGHTHAs, HWOHHAS,
METaJTMUeCcKasi, BOJOPOIHAS) B COCTAUHEHUSAX, T KPUCTALTNICCKON PEmIETKA KOHKPETHOTO BEIIeCTBa
(aToMHas, MOJEKyNIsApHAs, WOHHAS, METAJUIMYECKas), XapakTep CpPeabl B BOAHBIX pPacTBOpax
HEOPraHWYECKUX COETMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUU YCTaHABIMBATH MPHHAMISKHOCTh HEOPTAHUYECKUX BEIIECTB IO UX
COCTaBy K ONPEACIEHHOMY KJIacCy/TpyIilie coenHeHul (IPOCThIe BEIIECTBA — METAJIbl U HEMETaJLIbI,
OKCH/IbI, OCHOBaHUSI, KUCJIOThI, aM(OTEPHBIC THIPOKCHU/IBI, COJIH);

c(hopMHPOBAaHHOCTh YMEHHM DPACKPBIBATH CMBICT Teproamdeckoro 3akoHa [l. M. MenzaeneeBa u
JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO H TPOTHOCTHYCCKYIO (DYHKIINY;

c(OpMHUPOBAaHHOCTh YMEHHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB XHUMHYECKHX
anemeHToB 14 mepuomoB llepmommueckoit cucrembl XmMmmudeckux siemMeHToB [[. M. MeHneneesa,
UCTIONIB3YSI TOHATHS «S-, P-, 0-3JEKTPOHHBIC OpPOWTANN», «IHEPTETHUECKHE YPOBHUY», OOBICHSITH
3aKOHOMEPHOCTH W3MEHEHHUS CBOWMCTB XWMHYECKHX 3JIEMEHTOB W WX COCAWHEHWH TO TepuoiaM u
rpynnam [lepuoauueckoi cucteMbl XuMuueckux 3yeMeHToB 1. 1. Menneneesa;

chOpMHUPOBAaHHOCTh YMEHHH XapaKTepu3oBaTh (OMUCHIBATH) OOIINME XWMHYECKHE CBOWCTBA
HEOPTaHWYECKUX BEIIECTB PAa3IMYHBIX KIIACCOB, TMOJATBEPKAATH CYIIECTBOBAHWE TEHETHYECKOW CBS3H
MEKy HEOPTaHWYEeCKHMH BEIIECTBAMH C IIOMOIIBI0 ypaBHEHHH COOTBETCTBYIOMINX XHUMHYECKUX
peaKIuii;

c(OPMUPOBAHHOCTh YMEHHSI KIACCU(PULUPOBATH XUMUIECKUE PEAKIIUH 110 PA3IMYHBIM IPU3HAKAM
(uMcy W COCTaBy pEAarupyroIIMX BELIECTB, TEIUIOBOMY J(PQEKTy peakUuH, HW3MEHEHHIO CTEleHElH
OKHCIJICHUSI 3JIEMEHTOB, 00PaTUMOCTH PEAKLUH, YIaCTHIO KaTaln3aTopa);

c(OPMUPOBAHHOCTE YMEHMH COCTAaBJIATh YPABHEHHS PEAKUUN Pa3IMYHBIX THUIIOB, IOJHBIC U
COKpAaIlEHHBIC YPaBHEHHsI PEaKLUIl MOHHOI'O OOMEHA, YYUTHIBAsl YCIOBUS, NMPHU KOTOPBIX 3TH PEAKLUH
UAYT 70 KOHILIA;

C(bOpMI/IPOBaHHOCTB YMGHI/Iﬁ MNPpOBOAWUTL pPEAKIUH, IOATBCPIKIAAIOMINC KayeCTBEHHBII COCTaB
PA3JIMYHBIX HEOPTaHUYCCKUX BCHICCTB, PaCllO3HABATH OIBITHBIM HyTeM HOHBI, NPUCYTCTBYHOIIUC B
BOJHBIX PAaCTBOpaxX HECOPraHUYCCKUX BCIICCTB,

C(l)OpMI/IPOBaHHOCTB yMCHI/Iﬁ PACKpbIBATL CYITHOCTH OKHCJIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ
MMOCPCACTBOM COCTABJICHU S 3JICKTPOHHOI'O OajaHca dTHUX peaKL{Hﬁ;

chOPMHUPOBAaHHOCTh YMEHUN OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XUMHYECKOW pEaKIuu OT
pasTuYHBIX (DAKTOPOB; XapaKTep CMEMICHUsS XWMHUYECKOrO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
Bozzeiictus (npuniun Jle [latense);



C(l)OpMHpOBaHHOCTI) yMCHI/Iﬁ XapaKTepu3oBaTb XHUMHUYCCKHUEC TIIPOLCCCHI, JICKAIIUEC B OCHOBC
MPOMBIIIUICHHOI'O MOJIYYCHUA CCpHOfI KHUCJIOThI, aMMHaKa, a TaKKe C(I)OpMI/IpOBaHHOCTB HpCI[CTaBJ'IeHI/Iﬁ
00 06HII/IX HAaYYHBIX ITPUHIOUIIAX U S9KOJIOT'MYCCKUX np06neMax XUMHUYCCKOro NpoOrn3BOACTBA,

c(OPMUPOBAHHOCT, YMEHHI MPOBOJUTH BBIYMCICHHS C HCIOIb30BAaHHEM TMOHSITHS «MaccoBas
JI0JIs1 BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUH ra30B MPH XMMUYECKHX PEAKIUIX, MACChl BEIECTBA
i 00bEMa Ta30B 110 U3BECTHOMY KOJMUYECTBY BEILIECTBA, Macce MM 00BEMY OIHOI'O U3 YYaCTBYIOIIUX B
peakIny BEIIECTB, TEMJIOBOro 3¢QeKTa peaknd Ha OCHOBE 3aKOHOB COXPAHECHHUS MacChl BEIECTB,
MPEBPAIICHUS 1 COXPAHEHUS SHEPTHU;

c(OPMHUPOBAHHOCTh YMEHHH COOJNIONATh TpaBWJa IOJIb30BAHUS XHUMHYECKOM IOCYI0H U
J1a0OpaTOPHBIM O0OpY/ZIOBAaHHUEM, a TaKXKe IpaBuja OOpallleHHs C BEIIECTBAMH B COOTBETCTBUHU C
HMHCTPYKIUSIMH T10 BBITOJHEHUIO JTA00OPAaTOPHBIX XUMUYECKUX OIIBITOR;

c(OPMUPOBAHHOCTh YMEHUH TIAHUPOBATH U BBIMOIHATh XMMUYECKHI SKCTIEPUMEHT (pazioKeHue
IIEPOKCHJIa BOJOPOAA B IPUCYTCTBUU KATAIU3aTOpPa, ONPEACIEHUE CPEAbl PAacTBOPOB BELIECTB C
MOMOIIBIO YHUBEPCAILHOIO HMHJUKATOPA, BIMSHHE PAa3JIMUYHBIX (AKTOPOB Ha CKOPOCTh XUMHYECKOM
peaKInu, peakiiui HOHHOTO 0OMeHa, KaueCTBEHHbBIE PeakIiy Ha Cyab(ar-, KapOoHAT- U XJIOPHI-AaHUOHBI,
Ha KaTHOH aMMOHHS, pelIeHHe JKCIEePUMEHTABHBIX 33/1a4 1o TeMaM «Metamisy u «Hemeramisy) B
COOTBETCTBHH C TPaBHIIAMU TEXHUKH O€30MacCHOCTH TpPHU OOpAIeHNH C BEIIeCTBAMHU M J1a00paTOPHBIM
000py/IoBaHHEM, TPEACTABIATE PE3YJIbTAThl XMMHUYECKOI'0 dKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUil U (OPMYITHUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJILTATOB;

cOPMUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKH  aHAJIM3UPOBATh  XHUMHUYECKYI0  HH(MOPMAIUIO,
MOJTy4aeMylo M3 Pa3HBbIX HCTOYHUKOB (CpPE/ICTBA MAaCCOBOW KOMMYHUKaNWH, IHTepHET U IpyTrux);

c(hopMHPOBAaHHOCTh YMEHHUI COOJIONATh TpaBUjIa dKOJOTHIECKH IIeTIeCO00Pa3HOro MOBEACHUS B
OBITY ¥ TPYJOBOH JEATENHHOCTH B ILIENISX COXPAHEHHS CBOETO 37I0POBBS M OKPYKAIOMICH MPUPOTHON
CpeJbl, OCO3HABATh OMACHOCTh BO3JICHCTBUSI HA YKHMBBIC OPraHM3MBI ONMPEICIEHHBIX BEIIECTB, TTOHHUMAS
cmbicn mokazarenst I1JIK, mosicHATh Ha mpuMepax crnocoObl yYMEHBIICHHS W TPEIOTBPAICHUS HX
BPEIHOTO BO3JICHCTBHSI HA OpPTraHU3M YeIOBEKa;

JUIA 06yqa10mp1xc;1 C OIrpaHNUYCHHBIMHU BO3MOXXHOCTAMU 340POBbBS: YMCHUEC NIPUMCHATH 3HAHUSA 00
OCHOBHBIX JOCTYIIHBIX METOAAaX IMO3HAaHUS BEIICCTB U XUMHUYCCKUX HBHCHHﬁ;

JUIA CIIETBIX W CIA0OBUIAIMINX OOYyYarOMMUXCs: yMEHHE HCIOIh30BaTh pENbe(hHO-TOUCUHYIO

cucreMmy oboznauenuit JI. bpaiins mis 3amucu XuMudeckux popMyIL.
TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue pa3znennos u TeM nIpOrpaMMbl KonunuecTBo 4acoB
n/m Bcero KoHTposbHbIE [IpakTnueckue
paboThI paboThI
Paznen 1. TeopeTnueckne 0CHOBBI OPraHUYeCKOil XUMMU
1.1 Ilpeamer opranudeckoi XuMuu. Teopusi CTpoeHus 3 0 0
opraHuyeckux coeauHenuit A. M. byrneposa
Uroro no pazneny 3
Paznen 2. Yruaesonopoasl
2.1 IlpenenvHbIE YTIIEBOAOPOIBI — AITKAHBI 2 0 0
2.2 HenpenenbHbie yriieBoJOPOAbI: aJKEHBI, aIKaIUEHBI, 6 0 1
AJIKMHBI
2.3 ApomaTtuueckue yriieBoaopOoIbl 2 0 0
2.4 TlpupoaHble HCTOUHUKH YTIEBOJOPOIOB U HX 3 1 0

nepepaboTKa



Ne HanmenoBanue pasnesioB U TEM IPOrpamMMBbl

KomnmuectBo yacos

n/n Bcero KontponbsHbie [TpakTuyeckue
paboThI paboThI
Hroro no pasueny 13
Pa3nen 3. Kuciopojacoaep:xauue opraHuyecKne coeTnHeHUst
3.1 Cruprel. ®enon 3 0 0
3.2 Anbaerugsl. Kapoonossie kuciotsl. CiioxHbIE 3)UPBI 7 0 1
3.3  VYruesonsl 3 1 0
Hroro no pasueny 13
Pa3nen 4. AzoTcoaep:kaniue opraHudeckue coeTuHeHust
4.1 AwmuHbl. AMUHOKHCIOTHL. benkn 3 0 0
Hroro no pasueny 3
Paznea 5. BoicokoMoJIeKyJIsIpHBIE COeIMHECHUS
5.1 TIInacrmaccel. Kayuyku. BomokHa 2 0 0
HWroro 1o paszeny 2
OBHIEE KOJIMYECTBO YACOB I1O ITPOITPAMME 34 2 2
11 KJIACC
Ne n/m HanmenoBaHue pa3fennoB v TEM IpOrpamMMsl |
Bc
Pa3nen 1. TeopeTnyeckne 0OCHOBbI XUMHH
11 Crtpoenne atomoB. [lepuoamaecknii 3axoH u [leproanyeckas cucremMa XUMAYECKUX 3JIEeMEeHTOB /.
N. MenpeneeBa
1.2 Crpoenue BeriectBa. MHOrooOpasue BeIiecTB
1.3 XUMHYECKUE PEaKIIuH

Wroro no pazneny

Pa3znen 2. Heopranuyeckasi XuMust

2.1 Merasist
2.2 Hemerasibt
2.3 CBs13b HEOPIraHUYECKUX U OPTaHUYECKHUX BEIIECTB

Wroro no pazneny

Paznea 3. Xumusd u JKu3Hb

3.1 ‘ XuMUs 1 )KA3Hb

Wroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1IO [TIPOTPAMME

IHOYPOYHOE NVIAHUPOBAHMUME

10 KJIACC
Ne Tema ypoxka KonunuecTBo 4yacoB
n/m Bceero Kontponensle IIpaktnueckue Y
paboThI paloThI
1 Ilpenmer opraHuuecKol XUMHH, €€ BOSHUKHOBEHUE, 1 0 0
pa3BHUTHE U 3HAUYCHUE
2  Teopwus cTpoeHHs OpraHUYEeCKUX coennHeHud A. M. 1 0 0
bytiepoBa, €€ OCHOBHBIE NTOJI0KEHUS
3 IlpencraBnenue o KnacCU(PUKALUU OPTraHUIECKUX BEIIECTB. 1 0 0
Homenkiatypa (cucreMaTHyeckasi) ¥ TPUBHAIbHBIC
Ha3BaHUS OPTaHMYECKHUX BEIIECTB
4 AnkaHbl: COCTaB U CTPOECHHE, TOMOJIIOTMYECKUH psilt 1 0 0




10

11
12
13

14

15

16

17

18
19

20
21

22

23

24

25

26

27

28
29

30
31

32

MeraH u 3TaH — NPOCTEUIITNE MPEICTABUTENIN aJIKAHOB
AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA

OTujaeH u MMPONUJICH — HpOCTeﬁHIHe npeacTaBUTCIN
aJIKCHOB

[paktuueckas padora Ne 1. «[lonyuenne saTusieHa u
HU3yYEHHE €TO CBOMCTBY

Ankanuensl. Byranuen-1,3 u merunOyraauen-1,3.
[TomyuyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI,
TOMOJIOTHYECKUHN Psijl. ATIETHIIEH — HPOCTEUIITUH
MPEJACTABUTEIND AJTKWHOB

Beluncnenus o ypaBHEHHUIO XUMAYECKOW peaKIuu
Apensl: 6eH301 U Toayos. TOKCHYHOCTH apeHOB

I'enernueckast CBSI3b YTII€BOAOPOIOB, IPUHAIISKAIINX K
pa3IMYHBIM KJIaccaMm

IIpupoaHbIe NCTOYHUKH YIVIEBOJAOPOIOB: IPUPOAHBIN ra3 u
MOy THBIE HeTSIHBIE Ta3bl, HePTh U MPOTYKTHI €€
repepadoTKu

[IpupoaHbIe NCTOYHUKH YIVIEBOAOPOIOB: IPUPOAHBIN ra3 u
MOy THBIE He(TSHBIE T'a3bl, HePTh U POTYKTHI €€
repepadoTKu

KoHnTposbHas paboTa 1o paseny «YJIeBOI0pOIb»

[IpenenbHBIE OTHOATOMHBIEC CIIUPTHI: METAHOMI U ATAHOIL.
Bonoponnas cBs3b

MHoroatoMHbIE CIIMPTHBL: OTUJICHTJIMKOJIb U I'NTUIECPUH

@DeHoIT: CTPOSHHE MOJIEKYIIbI, (PH3MUECKUE U XUMHUECKUE
CBOMCTBa, IPUMEHEHNE

Aunpaerunsl: GopMalibIerul U alleTaIbIACTH . AIIETOH
OIHOOCHOBHBIC ITpEeNebHBIC KapOOHOBBIE KHCIIOTHI:
MypaBbHHAS ¥ YKCYCHAS

[IpaxTudaeckas padora Ne 2. «CBoiicTBa pacTBOpa yKCyCHOM
KHCIIOTBI»

CTeapI/IHOBaH " OJICMHOBAs KHUCJIOTHI, KaK IIPECACTaBUTEIIN
BBICIINX Kap60HOBLIX KHCJIOT

CrnoxHble 3QUPBI KaK IPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT.
I'unponus cnoxHbIX 3QUPOB

Mp11a Kak COMH BBICIIAX KapOOHOBBIX KHCIIOT, X MOIOIIEe
NeHCTBUE

XKuper: ruaponus, npuMeHeHue, OnoJIoruyecKas poib
KHUPOB

VYrieBonsl: coctaB, kmaccudukanys. BaxxHere
MIPEJICTABUTENH: TIIFOK03a, PPYKTO3a, caxapo3a

KanMaII 1 IEJUII0JIO3a KaK NPUPOAHBIC IMTOJIMMEPBI

Kontponbshas pabora no pazaeny «Kucnopoacoaepskarmue
OpraHNYecKHE COCIUHEHUS)

AMUHBI: METUJIAMUH ¥ aHUJINH

AMUHOKHUCIIOTEI KaK aM(l)OTepHLIC OpPraHn4CCKuc
COCIHUHCHUS, UX OHOJIOrHYECKOE 3HAUCHUE. HCHTI/I,Z[BI

benxu xax MNPUPOAHBIC BBICOKOMOJICKYJISIDHBIC COCAUHCHUA

o




33 OcHOBHBIE TOHATHS XUMHH BEICOKOMOJIEKYIISIPHBIX 1 0 0

COCIUHEHUN
34 OcHOBHBIE METOJIbI CHHTE3a BHICOKOMOJICKYJISIPHBIX 1 0 0
coeanHeHui. [ImacTmacchl, KaydyKH, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB 110 I[TPOTPAMME 34 2 2
11 KJIACC
Ne Tema ypoxka KommyecTBo 4yacos
/1 Bcero Kontponbnbie IIpakTnueckue
paboThl paboThI
1 XuMmuueckuil 2ieMeHT. ATOM. DJIEKTPOHHAs KOHPUTYpaIus 1
aTOMOB
2  llepuomuueckwmii 3akoH u Ilepronnueckas cucreMa XUMHIECKIX 1
anemeHTOB []. 1. MeHaeneeBa, UX CBA3b C COBPEMEHHON TeOpHUEi
CTPOEHHUS aTOMOB
3  3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U 1
WX COeNMHEHHH 110 TPyIIaM U epruoaaM. 3HaueHue
MIEPUOJUYCCKOIo 3aKOHa U CUCTEMbI XUMHUYCCKUX 2JICMCHTOB HI/I
MenpeneeBa B pa3sBUTUU HAYKH
4  CrpoeHue BemiecTBa. XUMUUYECKAs CBSA3b, €€ BUJIBI; MEXaHU3MBI 1
00pa3zoBaHUsI KOBAJICHTHOM CBsi3u. BojopoHas cBs3b
5 BajeHTHOCTB. DNEKTPOOTPUIIATETHHOCTh. CTEIIEHh OKUCIICHUS. 1
BerectBa MONEKyIApHOTO U HEMOJIEKYISIPHOTO CTPOEHUS
6  Ilomsarue o gucriepcHBIX cucTeMax. VICTHHHBIE U KOJIJIOUIHBIE 1
pacTBopsl. MaccoBasi 10JIs BEIIECTBA B PACTBOPE
7  Krnaccubukanus u HOMEHKJIATYpa HEOPTAHMIESCKUX COCTUHCHUM. 1
I'enerndeckas cBA3b HEOPTAaHMYECKUX BEIIECTB, PA3ITMIHBIX
KJIACCOB
8 Krnaccupumkanms XUMHYIECKIX PEAKIIHA B HEOPTaHUISCKON U 1
OpPTaHWYECKOH XMMHHU. 3aKOH COXPaHEHHS MACCHl BEIIECTB; 3aKOH
COXpaHEeHWU ¥ MPEBPAIIEHHUS YHEPTUN TP XUMAYECKUX PEaKIIHIX
9  Ckopocts peakinn. OOpaTHUMBIE peaKITuu. XUMHISCKOe 1
paBHOBecHE
10 IlIpaxtuueckas pabora Ne 1. «BnusHue pasinuuabix GakropoB Ha 1 1
CKOpPOCTb XMMHYECKON PEeaKIIHm»
11 OnexrponmurtHdeckas aucconnanys. [loHsTHE O BOTOPOIHOM 1
nokazatene (pH) pactBopa. Peakiiuu monnoro oomena. ['maponms
OpPTaHUYECKUX M HEOPTAHMYECKIX BEIIECTB
12 OxwucnurenbHO-BOCCTAaHOBUTENBHBIEC peakin. [loHsTHe 00 1
AJIEKTPOJN3E PACIIIaBOB U PACTBOPOB CoJeit
13 KortponsHas paboTa 1o pasaeny «TeopeTnieckre OCHOBBI 1 1

XUMUN»

14 Meramisl, ux nonoxxkenue B [lepuonuyeckoil cucteMme XMMHUYECKUX 1
anemenToB [I. 1. MeHeneeBa 1 OCOOEHHOCTH CTPOSHHS aTOMOB.
OO6mue gusnveckrne CBONCTBA METAJUIOB

15 CronaBsl MeTamuIOB. DIEKTPOXUMHYECKHUH PsiJl HATIPsDKEHU I 1
METAJIIOB
16 Xwumudeckue CBOMCTBA BaXKHEHIINX METAJLIOB (HATPUH, Kaluii, 1

KaJIbIUH, MATHU, AJIFOMAHU) U UX COSMHEHUN
17 Xwumudeckue cBOICTBAa XpoMa, MM U UX COCIMHEHUI 1

18 Xwumuyeckue CBOMCTBA IIMHKA, JKeI€3a U UX COeIMHEHHI 1



Ne Tema ypoxka KomnyecTBo 4yacos

/1 Bceero Kontponbnbie IIpakTnueckue
paboThl paboThI
19 IlIpakruueckas pacora Ne 2. "Perienue sKCiepuMeHTaIbHBIX 33184 1 1

o teme «Merais»"

20 Hewmeramnbl, ux nmonoxenue B [lepuoauueckoii cucreme 1
XUMHUecKuX deMeHToB [I. M. MeHaeneeBa 1 0COOCHHOCTH
CTPOEHHUS aTOMOB

21 ®usuyeckue CBOMCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAIOB (Ha 1
puUMepe KUCIIopoa, cepbl, pochopa u yriepona)

22 XuMHYecKHe CBOWCTBA T'aJIOTEHOB, CEPHI M MX COENNHEHUN 1

23 Xwumuueckue CBOMCTBA a30Ta, hochopa U UX COSAUHECHUH 1

24 Xumudeckue CBOWCTBA yIJIepoa, KPEMHHS U UX COeTUHEHUN 1

25 IlpumeHeHre BaKHEHIITNX HEMETAJUIOB U UX COCMMHEHHIA 1

26 OO0o0enne u cucTeMaTH3anys 3HaHUH 1Mo Teme «Hemeranmb. 1
BbrunciieHus 10 ypaBHEHUSAM XUMUYECKUX PEAKIUH 1
TEPMOXUMUYECKUE PACUETHI

27 TlpakTtuueckas pabora Ne 3. «PemreHre sKCIIEpUMEHTATBHBIX 3a1ad 1 1
o teme "Hemerasmbr"»

28 KouTponbHas padoTa 1mo teMam «MeTaib» 1 1 1
«Hemeramnsy/Beepoccuiickas mposepouHas padora

29 Heopranuueckre U OpraHMYECcKUe KUCIOTh. Heopranuyeckue u 1
OpTaHWYECKHE OCHOBAHUS

30 AwmdorepHble HEOPraHUYECKUE M OPraHUYECKUE COCTUHEHUS. 1
I'enernveckas CBA3b HEOPTAHMYECKUX U OPTAHUIECKUX BEIIECTB

31 Ponb xuMuu B 00eCIIEUCHUN SKOJIOTHYECKOMN, SHEPreTHUECKON U 1

MUIIEBOH 0€30IaCHOCTH, PA3BUTHH MEIULIMHBI

32 IIpencrasienus 06 oOIMX HAYYHBIX MPUHIIMIIAX IPOMBIIIIEHHOTO 1
TTONTyYeHVS] BAXKHEHIIINX BEI[ECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPUAIOB 1

34 Xumus U 310pOBhE YEJIOBEKa 1

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
MMPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YAEHUKA

» Xumus, 10 xmacc/ 'abpuensa O.C., Octpoymos W.I'., CnagkoB C.A. AKIIHOHEPHOE OOIIECTBO

<<I/I3,Z[aT€J'IL CTBO «Hp OCBCIICHHUEC»

METOANUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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