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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma snexktuBHOro kypca «IIpaktukym no xumum» st 10 — 11
KJIACCOB COCTaBJIEHA HA OCHOBAHUU:

VYueonoro miana MAOY COII Ne 74;

['opoBoro miiana MAQOY COILL Ne 74;

OOII COO (s 10-11-x xkmacco) MAOY COLLL Ne 74

[IporpamMmbl 2JIeKTUBHBIX KypcoB. Xumus. 10-11 kmaccel. / aBT.- coct. ['.A.
[umapéra .- M. :Jlpoda, 2007.-79 c.,- ) DnektuBHbie Kypcbl (aBTop T.B. babaesa)

Hacrosimas PaGouast mporpamma 31eKTUBHOTO Kypca «II[pakTHKyM 10 XUMUM)
(manee — pabouyasi mporpamma) paszpabotaHa B cooTBeTrcTBuUu ¢ DenepanbHbIM
KOMITOHEHTOM T'OCYJIapCTBEHHOI'O CTaHAapTa 00IIEero 00pa3oBaHus, yTB. IPUKA30M
Munobpuayku Poccun ot 5 mapra 2004 roma NelO89 (B pen. Ilpukasos
Muno6puayku Poccun ot 07.06.2017 Ne506) «O6 yTBepxkaeHun (eaepaabHOTOo
KOMIIOHEHTa TOCYJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB HAYAIBLHOTO
00111eT0, OCHOBHOTO OOIIEro u cpeaHero (MmojaHoro) oOiero oOpa3oBaHUs,
[IpumepHOli OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMON CPEIHEro  OOIIero
oOpa3oBaHus, MPOrpaMMOMN 3JIEKTUBHOTO Kypca «IKCIEPUMEHTAILHOE PEIICHHE
3amay no xumuu» O.C. Tabpuensna, T.E. Jlermunoit/ Xumus. IIporpammbi
ANIEKTUBHBIX KypcoB. — M.: JIpoda, 2018 r.

AKTyaJIbHOCTh JQHHOW NPOrpaMMbl COCTOMT B TOM, 4YTO OHA JdAeT
BO3MOXXHOCTh OOYy4YarOIIUMCSI TOBTOPUTh OCHOBHBIE XUMUUYECKHE TMOHSTHS,
0000mUTh 3HAHUS TO OOIIel, HEOPraHWYECKONM ¢ OPraHUYEeCKOM XUMUHU.
[{enenanpaBieHHOE 3HAKOMCTBO O0YUYaOIIUXCS C IPUHSATHIMH CETO/IHS TECTOBBIMU
dbopMamMu HUTOTOBOrO KOHTpOJsi, co cTpykTypoil KHMM, mno3BoiauT ydammmcs
YCHEIIHO CIPaBUTHCA ¢ UTOTOBOM aTTecTanueil B popmare EI'D.

[Iporpamma paccunTana Ha 68 4acoB ¥ OpMEHTHpOBaHA Ha oOyuaromuxcs 10
- 11 knaccoB, npeanonararomux caaBate EI'D mo xumun. 3aHsATUS TPOBOISATCS B
Te4YeHUe Bcero yueOHoro roja no 1 gacy B Henento (34 vaca 3a roa/68 4acos 3a 1Ba
roja).

Pabouas nmporpamma 31€KTUBHOTO Kypca OPUEHTHPOBAaHA Ha HUCIIOJIb30BAHUE
y4e0HO-METOINYECKOTO KOMITJICKTA!

1. «Xumus 10 xnacc. ba3oBbiii ypoBenb: yueOHuk. ['abpuensn O. C.,
OctpoymoB M. I'., CmagxkoB C. A. u ap. - peKOMEHI0BAHO MUHHUCTEPCTBOM
oOpazoBanus u Hayku P® / — M.: [Ipocsemienue. 2019 r.

2. «Xumus 11 xmacc. bazoBwiii ypoBeHb: yueOHuk. ['abpuensn O. C.,
OctpoymoB M. I'., CnagkoB C. A. U ap. - pPEKOMEHJI0BaHO MUHHCTEPCTBOM



obOpazoBanus u Hayku P® / — M.: [Ipocsemenune. 2019 r.

OcCHOBY MOJIX0JIOB K pa3zpaboTKe JIEKTUBHOTO Kypca «[[pakTHKyM 1o XuMumy,
K OINpeAeNieHUI0 o0Imel crpaTerud OOy4YeHHs, BOCHHTAHHUA W  Pa3BUTHA,
oOydJaromuxcs cpeAcTBaMu yueOHoro npeaMera «Xumus» mist 10—11 kimaccoB Ha
0a30BOM YpOBHE COCTaBWJIM KoOHUenTyalbHble mnonoxeHuss GrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHUIl K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON OpraHU3alluy, SIBISETCS HEOTHEMJIEMOW YacThI0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpLIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPUCYIIMX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHHA. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB IPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIICH KYJIbTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBBIO
U IpUpOIHOHN cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOyYaroIIMXCS Ha
YPOBHE CpeIHEro 00111ero oopa3oBaHus cpeiCTBaMH YI4EOHOTO IpeiMeTa « XUMUS»,
COZIEp’)KaHWE M IOCTPOCHHE KOTOPOTO OINPENEIICHBl B MPOrpamMMe IO XUMHH C
y4€TOM cCreuu(PUKA HAayKd XUMHUH, €€ 3HA4YeHHs B IO3HAHUU MPUPOIbI U B
MaTepuaIbHON KU3HU OOILECTBa, a TAKXKE C yUETOM OOIIMX LieJel ¥ MPUHIIMIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIEero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO pOJb B
COBPEMEHHOW LMBUIIM3ALMM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCUT CBOM BKJIaJ B (GOPMUPOBAHNE PALIMOHAIIBHOTO HAYYHOT'O MBIIIICHUS, B
CO3/IaHUE LIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKaroIlleM MHUpPE KaK O €IUHCTBE
IpPUPOABI M YEJIOBEKAa, KOTOpPOe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHHS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUSA B3aMMOCBSI3H MEXIY
CTPOEHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIaCTSMU PUMEHEHUSI.

TecHO B3aMMOJENCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEUIHOTO
TpyJa W JKM3HU KaxXJaoro ujeHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujaTelbHas, KaK HayKa BBICOKMX TEXHOJOTHMM HampaBlieHa Ha pEIIeHHE
r00ambHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
OHEPTreTUYECKOM, MUIIIEBOM, IKOJIOTHIECKON O€30MaCHOCTH U OXPaHBI 37J0POBBAI.

B cooTrBercTBUM C OOIIMMU MLEISIMH U NPUHIUIAMU CPETHEro OOIIEero
oOpasoBaHus cojiepkaHue DJIeKTHBHOTO Kypca «[Ipaktukym mo xummm» (10-11
KJIacChl, 0a30BbI ypOBEHb HM3YYEHHs]) OPUEHTHUPOBAHO MNPEUMYLIECTBEHHO Ha
OOIIEKYyTbTYPHYIO MOJATOTOBKY OOYYarONINXCsl, HEOOXOAUMYIO UM JIJIsl BRIPAOOTKHU



MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEHIHOIO BKJIIOUYEHUS B JKU3Hb COLIAYMA,
OpoAODKEHHUs  oOpa3oBaHMsl B pa3iiMUHBIX  O0JIacTAX, HE  CBSI3aHHBIX
HEIIOCPEICTBEHHO C XUMUEM.

CocraBnsomuMu DNeKTUBHOTO Kypca «IIpakTHKym MO XUMHU» SIBIISIOTCS
OpakTHUeCKue 3HaHus KypcoB — «Opranmueckas xumus» u «OOmas u
HEOpraHW4ecKass XWMHS», OCHOBHBIM KOMIIOHEHTOM COJEpXkKaHUSA KOTOPBIX
SBIIIIOTCA OCHOBBl HAyKH: CHUCTEMa 3HAaHUI 1O HEOPraHUYECKOM XUMHH (C
BKIIFOUEHUEM 3HAHUM M3 OOIIeH XMMHH) U OPTraHMYECKONW XWMUU, MPOBEACHHE
HKCIIEPUMEHTOB M JOIMOJHUTENIbHAS CcUCTeMaTu3alus 3HaHuil. PopmupoBaHHE
JAHHOM CHUCTEMbl 3HAHWM NpPU HM3YYEHUM Kypca OOeCleyuMBaeT BO3MOXKHOCTb
PaccMOTpEHMsI BCETO MHOI000pa3us BEIECTB HA OCHOBE OOIMX MOHATHH, 3aKOHOB
Y TEOPUU XUMUU.

CrpykTypa conepkaHus OJIEKTHBHOrO Kypca «lIpakTmkym mo Xumum» —
«Opranunyeckas xuMus» U «OO0IIast 1 HeoOpraHU4eckass XuMus» cHOpMHUpPOBAHA B
nporpaMMe Mo XMMHUK Ha OCHOBE CHCTEMHOIO IMOJXO0Ja K M3YyUYEHHUIO y4eOHOTro
MaTepuanga U 00yCJIOBJIEHA UCTOPHUYECKH OOOCHOBAaHHBIM pPa3BUTHUEM 3HAHUU Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XUMHUH
BEILIECTBA PACCMATPUBAKOTCA HA YPOBHE KIACCHYECKOM TEOPUU CTPOCHUSA
OpraHMYECKUX COEIMHEHHMH, a TakKe Ha YpPOBHE CTEPEOXHMHUYECKHX H
AJIEKTPOHHBIX IPEJCTaBICHUNA O CTpoeHHU BemiecTB. CBeleHUsT 00 M3ydyaeMbIX B
Kypce BEIIECTBAX JAlTCS B PA3BUTUM — OT YIVIEBOJOPOJOB JO CIIOXKHBIX
OMOJIOTMYECKU aKTUBHBIX COEIMHEHHH. B Kypce opraHnyeckoi XMMUU MOJydaroT
pa3BuTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
NEPBOHAYAJIbHBIE MPEACTABICHUS O XHUMHYECKON CBS3M, KIACCU(PUKAIMOHHBIX
IIPU3HAKax BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HX CTPOEHUSA, O
XAMHUYECKOU pEaKInu.

[Tox HOBBIM YIJIOM 3peHUsl B DJIEKTUBHOM Kypce «lIpakTMkym mo XumMum»
0a30BOr0 YpPOBHSI pacCMAaTPUBAETCS W3YUYEHHBI Ha YpOBHE OCHOBHOIO OOIIETO
o0Opa3oBaHMsI TEOPETUUYECKUI MaTepual U (PaKTOJIOTMUECKHE CBEIEHHUS O BELIeCTBaxX
U XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0Ias u HeopraHudeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOAO0JOTUYECKUX MO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHEe (YHKIMII 3TOro 3akoHa — OT
00001aro1Iei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTHS M COLMAIU3ALMU
OoOy4Yarommxcs MPUHATHIE MPOrPaMMOM MO 3JEKTUBHOMY Kypcy «lIpakTukym 1o
XUMUU» TIOAXOAbl K OINPEACNICHUIO COACPXKAaHUA M TOCTPOEHUs TNpeaMera
peaycMaTpuBaloT (GOPMUPOBAHNE YHUBEPCAIbHBIX YU€OHBIX AEUCTBUMN, UMEIOIINX
0a30Boe 3HAUYCHHME IS PA3IMYHBIX BUAOB JCSATENBHOCTH: PEIICHUs MpodiieM,



MOMCKa, aHaldu3a U o0paboTKU MHGPOPMAIMU, HEOOXOAUMBIX ISl TIPUOOPETCHUS
OTbITA MPAKTHUYECKOW M UCCIIEOBATENBCKON NeATEeIbHOCTH, 3aHUMAIOIICH BasKHOE
MECTO B IO3HAHUU XUMHH.

B mnpaktuke mpenomaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOTO O0OIIEro
o0Opa3oBaHMsl, TaK U HAa YPOBHE CPEAHETO OOIIET0 00pa30BaHUs, IIPH ONPEACTICHUH
coJlep KaTeIbHOM XapaKTepUCTUKHU 1IeJied HW3y4eHHUs TpelIMeTa HarpaBlIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO MpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAyKHd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJMYECKOW TOYKHU 3PEHUS] TAKOW MOAXOJ K OINpEACNCHUIO IIeNied M3ydeHus
MpeIMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CoryacHO TaHHOW TOYKE 3pEHHUS TJIABHBIMH LIETSIMUA U3YYEHUSI DJIEKTHBHOTO
Kypca «[Ipaktrkym nmo xumun» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sIBAsIIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHeUIen
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TOHATHS, (PYyHIAMEHTAIbHBIC 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHHUMAHHE CYIIHOCTH JOCTYITHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHUX PEaKITNil, HEOOXOIMMBIX JIJIsI MPUOOPETEHNST YMESHUN
OPUEHTHUPOBATLCS B MHUPE BEIICCTB W XUMHUYCCKUX SBIICHUN, WMEIOIINX
MECTO B IIPUPOAE, B MPAKTUYECKOW U TOBCEIHEBHOM KU3HMU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIHHOCTH, CBI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MmacHOro o0parieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTum, conepikaTelibHasi XapaKTepUCTUKA 1eNiel U 3a7a4 U3ydeHUs
peaMeTa B MporpaMMe Kypca YTOYHEHa M CKOPPEKTHPOBaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmiero obOpaszoBanus. CeroinHs B
MPEenoJaBaHUK XUMUHU B OOJIBIIEH CTENeHH OTAAETCS MPEANOYTEHUE TPAKTUYECKON
KOMIIOHEHTE COJep)KaHUs OOydYeHUs, OPHEHTUPOBAHHONW HAa MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTeIbHON OpraHu3alliyi, BIIAJICIONIETO HE Ha0OpOM
3HaHWM, a (DYHKIIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHHSIMHU
aKTUBHOTO MMOJyYEHHUs 3HAHUH U IPUMEHEHUS WX B PCATBHOMN KU3HH JIJIST PCIIICHHUSI
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM nipu M3ydeHHH DJIEKTHBHOTO Kypca «IIpakTHKyM 1Mo XuMum»
JTOMUHUPYIOIIeE 3HAUCHUE MPUOOPETAIOT TaKKE 1NN U 33]1a4H, KaK:

amanTanys 00y4aromuXxcsl K YCIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K



caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY HPHHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlHsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dbopMmupoBaHre y OOYyYalOmUXCS  KJIIOYEBBIX HABHIKOB  (KJITFOYEBBIX
KOMITCTCHIINM), WMEIONINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
JeSTSIIBHOCTH: PEIISHUsI MpoOseM, TIOUCKa, aHanu3a u o0paboTku mHpOopMammH,
HEOOXOMMBIX JJIsI MPUOOPETEHHUS OIBITA S TEIBHOCTH, KOTOPAast 3aHUMAET BAYKHOE
MECTO B TO3HAHWW XHWMHH, a TaKKe JUIsI OINEHKH C TO3HMIMA SKOJOTHYECKOMN
0€30MacHOCTH XapaKTepa BIMSHUS BEMECTB U XUMHUECKHUX MPOIIECCOB HA OPTaHU3M
YeJIOBEKa U MPUPOHYIO CPEy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPUYCCKUX
CIIOCOOHOCTEM 00yUaroMUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHHS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpPEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHUHU VIS TMTOMCKA M aHajdu3a YIeOHOU |
HAYYHO-TIOMYJISIPHON HH(POPMAIH XUMHUYECKOT'O COJIePIKAHNUS;

dbopMHpoOBaHUE U Pa3BUTHE Y 00YJAIONTUXCS ACCOIIMATUBHOTO M JIOTHYECKOTO
MBIILICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWHW W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMECHTA;

BOCMIUTAaHWE Yy OOydJarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBICHHOCTH XUMHUU, €€ BaXKHOW PONIM B PEIICHUH TII00ANBHBIX TPOOIeM
PaIMOHAIBHOTO TPUPOIOTIONB30BAHMS, TIOTIOTHEHHUS YHEPTETHUECKUX PECypCOB U
COXpaHEHHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTO
OTHOIICHUS K TIPUPOJC M CBOEMY 3I0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCIIOJIb30BaHUS TTOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEHICHUA B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B ydebHOM maHe cpenHero oOuiero 0o0pa3oBaHUsS AJIEKTUBHOTO Kypca
«IIpakTUKyM TTO0 XUMUW» 0a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHON 00JIacTH
«EcTecTBeHHO-HAYUYHBIC MTPEIMETHIY.

OO611ee yncIo 9acoB, OTBEAEHHBIX JIJIS1 M3YYCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero oopazoBaHus, cocTaBisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Hegento), B 11 kiacce — 34 yaca (1 yac B Heziento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHn4yeckoii Xumum (7 4acos)

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYeCKuXx BemecTB. [omousorus, wuzomepus. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCIMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYE€HUA BEIIECTB M HX MPEBPAIICHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPTraHUYECKUX BEIIECTB, HAOJIOJEHUE M OIUCAHUE
JIEMOHCTPAlMOHHBIX OMBITOB IO MPEBPAIICHUID OPraHUYECKUX BEIIECTB IMPHU
HarpeBaHuM (IiaBjieHue, OOyIrJIMBaHUE U TOPEHUE).

Yraesoaopoasi (11 yacoB)

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psaa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN pAll. DTUIIEH U TMPOMUIEH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (DU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OyrtagueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonaumepusaiuu). [loaydyeHne CHUHTETHYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIHNN MpeACTaBUTENh AJKUHOB: COCTaB, CTPOCHHE, (U3UUECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, crpoeHue, (PU3NYECKHE W XMMHYECKHUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYyeHue u npumererue. TOKCUIHOCTb apEeHOB.



['eneTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAIMMMHA K PA3IUMYHBIM
KJIACCaM.

[IpupogHbple MCTOYHUKH YIVIEBOXOPOAOB. IIpuponHblii ra3 M IOIYTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAaKOMJIEHUE C 00pa3aMu I1acTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTe»
U «YTOIb», MOJEINPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOT€HONPOU3BOAHBIX,
npoBegeHre KonTponabHo paboThl 1o TeMe: «lIpenenbHble U HenpeieabHbIe YIile-
BOJIOPOJIBI».

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WU IMPOAYKTOB PEAKIIUH).

Kucaopoacoaep:kamue oprannyeckue coennuenus (13 yacos)

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U ATAHOJIA HAa OPraHU3M YEJIOBEKA.

MHoOroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIOaTOMHbIE crnupThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne riaueputa v STUIISHIJIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHHI:  CTPOECHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHas
KHUCJIOTBI: CTpOEHHE, (PU3UUECKUE U XMMHUYECKHE CBOWCTBA (CBOMCTBA, OOLIME s
KJIacca KUCIIOT, peakus dTepudukanuu), noiydyeHue u npuMenenue. CreapuHoBas
U OJICMHOBAsi KUCJIOTHI KaK MPEICTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

CnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uiaponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
pOJIb )KUPOB.




VYrneBonpl: coctaB, kjiaccuuUKalus ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUAPOKCHIOM
meau(ll), okucienne aMMuadyHBIM pacTBOpOM okcuza cepedpa(l), BocctaHoBiieHHE,
Opo’keHHue TIIOKO3bI), HaX0XK/ICHUE B PUPOJIE, IPUMEHEHHE, OMOJIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbsl. CTpoeHUE Kpaxmania U
Heunono3bl. PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
MIPOBE/ICHUE, HAOJIOJICHUE U ONHCAHHE JEMOHCTPAI[MOHHBIX OMNBITOB: TOpPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
nposenenne KontponbHoi padboTel «OJHOOCHOBHBIE KAPOOHOBHIE KUCIOTHD.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).
[IpoBenennie  mpakTuuecko  pabotel  «MpeHTudukanus  OpraHUYECKHUX
COECIUHEHUN.

BricokomoJieky/ispHbIe coearHeHus (3 yaca)

OCHOBHBIC TOHSTHUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALUS U MOJTUKOHIEH AU

DKCIEpUMEHTAIbHbIE METOJbl M3Yy4YEeHHUs BEIIECTB W HMX MPEBpalICHUN:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
kayuykoB. [IpoBenmenue mpaktuyeckoi paboTel «Pacmo3naBanue miacTtMacce u
BOJIOKOHY.

MesknpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBS3€M NPU W3YYECHUHM DIEKTUBHOTIO Kypca
«IIpaktukym no xumun» B 10 Kacce OCyIIECTBISETCA YEPE3 UCIOIb30BAaHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmmme ecTeCTBEHHO-HAYYHBIE MMOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CHHTE3, Kiaccu(UKaIus, NepruoInIHOCTh, HAOII0IeHNE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIUPOBAHUE.



®dwuszuka: MaTepus, DOHEprus, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHUE
BEIeCTBa, (PU3MUECKUE BETUYUHBI U SMHHIIBI X U3MEPECHHUS.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHU3ME,
doTocuHTE3, OWOJOTHYECKH AaKTUBHBIC BeliecTBa (OCIKH, YTIJIEBOIBI, JKUPHI,
(dhepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIE UCKOMaeMble, TOTUIUBO,
pPECYpCHI.

TexXHOJIOTHS: THIIEBbIC MPOIYKTHI, OCHOBBI PAllMOHAIBLHOTO ITHTAHUA,
MOJOIIIME CPEJICTBA, JICKAPCTBECHHBIC M KOCMETHYCCKHUE MPENapaThl, MaTepUaIbl U3
UCKYCCTBCHHBIX U CHHTCTHUECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Conep:xanue kypea 11 kiaace

Teopernueckne 0CHOBBI 001EH XUMUU

Tema 1. BBenenue. (4 yac)

OO6mue TpedoBaHUS K PEIICHUI0 XUMUYECKUX 3a7ad. DJIEMEHThl MaTEMAaTUKU
B xumuH. MexnayHaponaHas cuctema eaununl (CH). CBszb Mexay GU3UKO-
XUMHUYECKUMHU BemurnHaMu. CriocoObl peIIeHus 3a/1ay.

Tema 2. 3agauun Ha ra3zoBble 3aK0HbI. (10 gac)

["a30BbIe 3aKOHBI: 3aKOH ABOTaipo U €ro CIEACTBUSI; OObEIMHEHHBIN ra30BbIi
3akoH boung-Mapuorra u ['eit-JItoccaka. YpaBHenue MeHnneneeBa-Knainepona.
[ImoTHOCTE Tra3a, OTHOCUTENbHAS IJIOTHOCTh. HopManbHbBIE YCIIOBUS U YCIOBHUS
OTJIMYHBIE OT HOpMalIbHBIX. COCTaBJICHHME W MCIIOJIB30BAHHME AJTOPUTMUUYECKUX
MIPEANMCAHNAN.

3aga4uu Ha COOTHOIIEHNE OCHOBHBIX XapaKTEPUCTHK Ta30B.

3aauM Ha HAXO0XKJICHUE MOJIIPHON MacChl CMECH Ta30B.

3ajaur Ha HAXO0XKJICHHWE COCTaBa CMECH Ira30B 10 MOJISIPHOM Macce.

3aaun Ha CMECH Tr'a30B.

3agaun Ha onpeneneHue oO0béMHON nomu (%), MoabHOM gonu (%)
KOMIIOHEHTOB I'a30BOM CMECH.

3a/1aur Ha HAXO0XKJICHUE COCTaBa ra30BOM CMECH IOCIIEC PEAKIINH.

3amaun HAa UBMEHEHHE 00bhEMA Ta30BOM CMECH B pe3yJIbTaTe PEaKIuu.

3a7aur Ha O30HUPOBAHHBIN KUCIIOPO/I.

3a1aur Ha TOPEHUE TOTUIUBA.

CwmelianHbie 3a/1a4u

Tema 3. Pacuérsl o ypaBHeHusIM peakumii (8 yac)



PacyeTsl 10 ypaBHEHUSAM peaKlMii, €CJIM OAHO U3 BELIECTB B35ATO B U30BITKE.
Omnpenenenne cocrtaBa coid (KUCHas WM CpEeAHssl) IO MaccaM BEIECTB,
BCTYMAOIIMX B peakluio. Pemenre 3aa4, pacKphIBaloX 00pa30BaHUE KUCIBIX U
cpenHux cojieit ochOpHON KUCIIOTHI.

OmnpeneneHue cocTaBa JABYX-TPEXKOMIIOHEHTHON CMECH MO MaccaM BEIIECTB,
00pa3yoIKXCs B X0/1€ OAHON MJIM HECKOJIBKMX peakuui. 3ajauu Ha ONpeiesICHUE
COCTaBa COJIEH NpPU PEAKLUAX CaMOOKHCIIEHUS-CAMOBOCCTAHOBJICHUS. 3aJaul Ha
anekTpoau3. CocTaBieHUWE W HCHOJIb30BAHHME AJTOPUTMUYECKUX MPEINUCAHUN.
CMelaHHbIE 3aJa4H.

Tema 4. KoHueHTpanus pactBopos. (7 4ac)

BeIpaxxeHre coctaBa pacTBOPOB: MaccoBasl J10JIsl, MOJISIPHAsE KOHLEHTpALUs.
Beluncinenne  Macchl  pacTBOPEHHOIO — BEHIECTBA M PAcTBOPUTENS  JUIA
NPUTOTOBJICHUS ONpEeNEIeHHOM Macchl (Miau 00bEMa) pacTBOpa C 3aJlaHHOMN
KOHLeHTpanuel. PactBopuMocTs. PacueTbl Ha OCHOBE HCIONB30BaHUS T'pa(HUKOB
pactBopuMocTu. Breruncnenne pH pactBopos. Pacuersl mo ¢gopmynam BewiecTs,
COJIEpKAIUX KPUCTAUIM3AUMOHHYI0 BoAy. CoOCTaBIIEHHE M HCIOJb30BaHUE
QITOPUTMHYECKUX NpeAnucaHuil. CMeIaHHbIe 3a1a4H.

Tema 5. 3agaum no oprannyeckout xumum (5 4ac)

Haxoxaenue ¢popmys, €ciiu U3BECTHBI MACCOBBIE JIOJIM AJIEMEHTOB. 3a/1a4d Ha
ornpenaeneHue (popmy, eCiu U3BECTHBI MAcChl WJIM 00BEMBbI MPOJAYKTOB CTOPaHUSI.
3ajmauyn ¢ HCIHOJB30BAHWEM CXEM IIPEBPALICHUI OpPraHUYECKUX COEIUHEHUN.
DKCIEepUMEHTANbHBIE 33Ja4M: MPOBEACHHE «MBICIEHHOTO SKCIEPUMEHTA.
CwmenraHHbIC 3aa9H.

MexnpeaMeTHbie CBA3M.

Peanuzanmss MeXNpeAMETHBIX CBS3€M MPU H3YYEHHHM >JEKTHBHOIO Kypca
«IIpakTkym no xumun» B 11 Kitacce oCyIecTBIsIETCA Yepe3 UCIOIb30BAHNE KaK
OOLIMX EeCTEeCTBEHHO-HAYYHBIX TMOHSTHH, TaK U TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJIs1 OTIETBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHSA: HAY4YHbIM (akT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIacCupuKalus, MEepUOJUYHOCTh, HAOIIOACHHE,
IKCIIEPUMEHT, MOJIETMPOBAHNE, U3MEPEHHE, SBICHHE.

®duzrka: mMaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBa, (DU3MUECKHUE BEIWYMHBI U €TUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOcHCTema, Ouocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, rOpHbIE MOPOJbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,

pecypchl.



TexHonorus: XuMHUYECKast INPOMBINIJICHHOCTh, MCTAJLIYPrusi, IMpOU3BOACTBO
CTPOUTCIIBHBIX MATCPHUAJIOB, CEIbCKOXO03IHCTBEHHOE IMPOU3BOACTBO, IIMIICBAs
IMPOMBINIJIICHHOCTD, (bapMaHeBTI/I‘IeCKaSI IMPOMBIIIIICHHOCTD, IIPpONU3BOJACTBO
KOCMCTHYCCKHUX IIPCIapaTroB, IMPOMU3BOACTBO KOHCTPYKIIMOHHBLIX MAaTCpuUalioOB,
QJICKTPOHHAA NPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'MH.



I[VDIAHUPYEMBIE PE3VJIbTATDBI OCBOEHUA I[TPOI'PAMMBI
OJIEKTUBHOI'O KVYPCA «IIPAKTHUKVYM II0 XMMHWMN» HA BA30OBOM
YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUSI MPOrPAMM CPEIHETO OOIIETro
00pa30BaHMsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-ACSTEIFHOCTHBIM TOIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NIpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHUE OO0YYaIOUIMMUCS POCCUMCKONW Tpa)IaHCKOM HIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HAJIMYUE MOTUBAIIMU K O0yUCHHIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIEHUN JTMYHOCTH Ha OCHOBE
KJIIOYEBBIX IIEHHOCTEH U NCTOPUYECKUX TpaauLuil 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUIUMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTEIbHOCTH I[€HHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€T0CTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEJU U CTPOUTDH KU3HEHHBIC IIJIaHBbI.

JIM4HOCTHBIE Pe3yabTaThl OCBOEHUS JJIEKTHUBHOTO Kypca «[IpakTukym 1o
XUMHI» JOCTUTAIOTCS B €IMHCTBE y4eOHOW M BOCIIMTATEIHHON AESATETHLHOCTU B
COOTBETCTBUM €  TyMAaHUCTUYECKUMH,  COLMOKYJIbTYPHBIMH,  JYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMU U UJ€aIaMU POCCUMCKOIO IPa’kIaHCKOro OOIIeCTBa,
OPUHATHIMU B OOIIIECTBE HOPMAMU U IMpaBWJIaMU MOBEACHHUS, CIOCOOCTBYIOIIUMU
mpoleccaM  CaMOIO3HAaHMS, CaMOpPa3BUTHS ¥ HPABCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YyYarOIIMUXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTa «XHUMHUS» OTPakaroT
c(OpPMUPOBAHHOCTh OINBITA TO3HABATEILHOM W TPAKTUUYECKON JEeATEIbHOCTH
oOyJaromuxcs Mo peain3auy MPUHITHIX B O0IIECTBE IEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUH XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHBBI, HaAMEPEHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yiIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B MTOJIYY€HUH U IMOCIEAYIOIIEM aHAITU3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUM, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popmupoBaHus KYJIbTYPbl 310POBbS:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TpaBWwJI 0e30macHOro oOpalleHUus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NeSATeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEHICHUM MPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U PE3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HaHUSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHH XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHHUSA AaKTHMBHO TMPOTUBOCTOSTH UACOJOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBbIIIJIECHUS, CO3JaHUU IEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOMU
[UBWIM3ALMH: B €€ TYMaHUCTUYECKON HAITPaBJICHHOCTH U BaYKHOM POJIM B CO3J]aHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELICHUU TJIOOANBHBIX MpPOoOJIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, OOCCIECYCHUH YCIOBUN
YCHEUTHOTO TPY/Ia U AKOJOTUUECKU KOM(POPTHOM KU3HH KAXKIOTO YjieHa 00IIeCTRa;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIS aHAIU3a U OOBSICHEHUS SBJICHUA OKPYKAIOIIETO MUpPA U



MPOUCXOASAIINX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAayYHBIX (P)aKTOB U UMCIOIIUXCSI JAHHBIX C IENTBIO MTOTyYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIbHO HCIIOJIb30BaTh XUMHYCCKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEepeca K TO3HAHMIO M UCCIIeIOBATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caMo0Opa30BaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHHHA 110 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI
JESITEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHSI  OOydYaroIIMXCs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMAIEHOW KOMITETEHITUN 00YyYaroInXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
NeHCTBUAMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOATENFHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;



UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICIISATh XapAKTEPHbIE MPU3HAKU MOHITUM M YCTAHABIMBATH UX B3aUMOCBS3b,
MCITI0JIb30BAaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAECIbHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEPUHM IS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€IYKTHUBHBIC, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOCIIBHBIC IPEACTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMUUYeckas (popMyia, ypaBHEHUE XUMUYECKOU peakIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKUunii;

bopMyIMpOBAThH 1NN U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (opMynupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJICp)KaHMs, CIPaBOYHbIC TMOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
NpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHPOpPMAIUM, HEOOXOAWMOW ISl BBIMOJHEHHUS YYEOHBIX 3ajay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

WCITOJI30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA MPH PAOOTE C XUMUICCKOM
uH(pOpMaIMel: MPUMEHATh MEXIpPEIMETHbIE ((HPU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU ¥ CUMBOJIBI, (hOpMYIIbl, a00pEeBHATYPHI, HOMCHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHS TIPEJIJIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alui y4eOHOro MpoekTa u (PopMyJIUpOBaTH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HA OCHOBE CaMOaHaIH3a
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUs DJEKTUBHOro Kypca «lIpakthkym mo
XUMHW» OTPaXKaroT:

cOpPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B IIO3HAHUU SIBJICHUU ITPUPOJIBI,



B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM JJIs pelIeHUs] MPaKTUYECKUX 3a/lad U HKOJOTHYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOTIOJIATaIOMINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JJIEKTPOOTPULIATETILHOCTh, XUMHUECKast
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, QyHKIIMOHATBHAS TPYIINA, paaIuKal,
M30MEPHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPOI U
a30TCoJEpKalUe COCAUHEHUSA, MOHOMED, IOJIUMEDP, CTIPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUSI); TEOPUU M 3aKOHBI (TEOpHUsi CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKUN SI3bIK XWMHHU; MHUPOBO33PEHUECKHUE 3HAHMS,
JIeKAIME B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHWM BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
IIPAKTUYECKOM JIEATEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHITUSA MPH
ONMCAHUU COCTABA, CTPOCHHUS U ITPEBPALIEHUN OPraHUYECKUX COCIUHEHNM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYIO CHMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3rOTaBJIMBATh MOJEIM MOJIEKYJI OPTAaHUYECKUX BEILIECTB JJI WJUIFOCTPALMUA UX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAJJIC)KHOCTh HM3yUYEHHBIX
OPTaHUYECKUX BEIIECTB II0 HMX COCTaBY U CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJWHEHHMS), JlaBaTh UM HAa3BaHUS IIO
cuctematudeckoit Homenkinarype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AalETUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHol, (hopManabaeru, areTaibIAerua, MypaBbUHas
KHUCJIOTA, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJIOTA, IIIF0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XHUMHUYECKOW CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPaTHBIC);

c(hOpPMUPOBAHHOCTh YMEHHUS TMPUMEHATHh TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiiepoBa 11 0ObsICHEHUS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTABA U CTPOCHUS; 3aKOH COXPAHEHUsI MAaCChl BELIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENICH pPa3IUYHBIX KJIACCOB
OpraHMYeCcKUX BellecTB (MeTaH, 3TaH, STUIICH, MPOMNUJICH, alleTUieH, OyTraauen-1,3,
MeTmi0yTaaueH-1,3, 6eH30J1, METaHOII, ITAHOJ, STHUJICHTJINKOJb, TIULEPHH, (HEHOI,
aleTanbeTu, MypaBbiUHasl U YKCYCHAsl KHCIJIOTBI, [JII0K03a, Kpaxmal, LeJI0103a,
AMUHOYKCYCHAasl KHCIJIOTa), WLTIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXKIY HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUNA C HCIOIb30BaHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbs (He(PTh, IPUPOIHBIIA Ta3, Yrojib), CIOCOOBI UX MEPEPaAOOTKU U MPAKTUUYECKOE
IPUMEHEHNE IPOAYKTOB NEPEpabOTKH;

c(OPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa
pEeakLUK 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3 UCXO/IHBIX BEILIECTB
WM TIPOAYKTOB PEAKIINN);

c(hOpMHPOBAHHOCTh YMEHHMI BIIQJIETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMHUU TIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOMI0IeHUE, U3MEPEHUE, SIKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJB30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM M UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWiia OOpallIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLHUSAMH IO BBINOJHEHHUIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
HKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BEIECTB MPU HArPEBAHUHU, MTOTYUEHUE
ATUJIEHA U U3YYEHHE €0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPTraHUYECKUX BEUIECTB,
JeHaTypanus 0eTKOB MPU HArPEBAHUH, IIBETHBIC PEAKIIMK OETTKOB) B COOTBETCTBUU
C TMpaBUJaMd TEXHUKU OE30MAaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paTOpHBIM  O0OpYAOBAaHHEM, TMPEACTABIATh PE3yJAbTAThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alHuCH ypaBHEHUH COOTBETCTBYIOLIUX pEAKIUA U
(GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMAIMIO, TOJYyYaeMyH) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUH  coOJNIOAaTh  TMpaBWIa  AKOJIOTMYECKU
11e71eco00pa3HOTO TOBEICHUS B OBITY W TPYIOBOM JACSATEIBHOCTH B MEJSIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH



OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPTaHU3MBI ONPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS W TMPENOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

JJIs 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUI;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaiins ajis 3amucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHbIE pe3ysbTaThl OCBOEHHUS 3JIEKTHUBHOIO Kypca «lIpakTukym 1o
XUMUW» OTPaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM TTPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJIHHOM
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTHUYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBbIO U IPUPOTHON CPEIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralONIUe MOHATHSA (XUMUYCCKUI 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKasi CBA3b
(KOBaJIeHTHas, MOHHAS, METAUTMYECKas, BOJOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUMBl ~ XUMHUYECKUX  PEAKLHM, PpacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALINAS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiud, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlMe B OCHOBE MOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEITEIPHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMMCAaHWU HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHHMM HCMOJIb30BaTh XUMHUUYECKYH) CHUMBOJIUKY JIJIsI
cocTaBiieHuss (OopMys BEIIECTB M  ypPaBHEHUM XUMHUYECKUX PpEaKIlui,



cucremaruieckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHak, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISTh BAJIEHTHOCTD M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBs3M (KOBaJEHTHAsi, MOHHAs, METAJUNINYECKasi, BOJOPOHASI) B COCTUHEHUAX, THUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BeElIecTBa (aTOMHAas, MOJIEKYJsipHas,
VWOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHUUI yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BEILIECTB 10 HUX COCTaBY K OIpPEAeIEHHOMY Kiaccy/Tpyrmie
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUM PaCKpbIBaTh CMBICI MEPUOANYECKOro 3aKoHa /1.
. MenneneeBa U AEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, 00 CHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb DSJCKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB llepmonnueckoi cucTteMsl
xumudeckux siemeHToB JI. M. MeHneneeBa, WCIONB3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPIeTUUECKUE YPOBHUY», 00BACHATH 3aKOHOMEPHOCTHU
VU3MEHEHUSI CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MEpHUOAaM U
rpymnmnam llepuoanueckoit cucremsl xuMmuueckux anemeHToB [1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3NUYHBIM MpPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
s dekTy peaknuu, U3MEHCHHIO CTEIEHEH OKHMCIICHHS 3JIEMEHTOB, O0OPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHbIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKLUU UAYT 0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIHNE B BOJIHBIX PAaCTBOpPaxX HEOPraHUYECKHUX
BEILECTB;



cOPMHPOBAHHOCT, YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUy OT PA3IUIHBIX (PAKTOPOB; XapaKTeP CMEIICHUS XUMUIECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JeKaIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHS CEPHOW KHCIIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
HKOJIOTHYECKUX MPOOIeMaxX XHMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MACcCOBas JI0JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMUYECKAX PEAKIUAX, MAcChl BEIIECTBA WM O0BEMA Ta30B MO HW3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIO/IaTh MIpaBUiIa MOJIb30BAHUS XUMUYECKOM
MOCy/IoOl U JTa0OpaTOpHBIM OOOpYJAOBaHUMEM, a TaKXE€ IpaBWiia OOpalIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSIMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBIMOJHATH XUMUYECKHIM
DKCIIEPUMEHT (pa3jioyKEeHHEe TMEePOKCHIA BOJAOPOJa B MPUCYTCTBUU KaTald3aTopa,
OTIPEJICTICHUE CpPEabl PACTBOPOB BEIIECTB C TIOMOIILI0  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HAa CKOPOCTh XMMHYECKOW PEaAKITUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyib(par-, KapOooHaT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «Metaey U «HemeTramib»y) B COOTBETCTBHM C TIPAaBWJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3arucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKInii U (OpMyIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3yNbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHYCCKH AaHAM3UPOBATH XHUMHUYECKYIO
uH(OpMAIMIO, TONyYaeMyK) U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
1eaecoo0pa3HoOro TOBEICHUSI B OBITY W TPYJAOBOM JACATEILHOCTH B IIENIX
COXpaHEHHUSI CBOETO 3JI0POBBS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH
OITACHOCTbH BO3/ICHCTBUS HA KUBBIC OPTAaHU3MBI OTIPEICIEHHBIX BEIIECTB, ITOHUMAs



cmbicnt mokazarens IIJIK, moscHATP HAa mpuMepax CHocoObl yMEHBIICHUS H
MPEeIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS Ha OpTraHn3M YeJIOBEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cUcTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne ni/m Konrposbnusie IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
Www.eds00.ru
bubnunoreka LIOK
[Ipenmet opranunyeckoit xumuu. Teopus https://m.edso00.ru/7f41a636
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3.1 Cnuptsl. ©enon 3 0 0 www.eds00.ru
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne i/l Konrpoabnsie IIpakruueckue
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Paznen 1. Beenenue
e T BaHUS K PEIICHU
1.1 Xm?fic;nfig;aj PCLICHMIO 1 0 0 www.eds00.ru
3 ' bubmmnoreka LIOK
JIEMEHTBI MAaTEMATHKH B XHMHUHU.
1.2 1 0 0 https://m.eds00.ru/7f41a636
MexnyHnapoanas cuctema enunun (CH). _
C o https://chemege.ru/zadaniya-
13 BSI3b MEXKY (PU3UKO-XUMUYECKUMHU 1 0 0 eooximiva
BEJIMUMHAMU. EgThLZ damgia.ru/
ttps://chem-ege.sdamgia.ru
1.4 CnocoObI penieHus 3a1a4. 0 0 P & g
Hroro no pazaeay 4
Paznen 2. 3agaum Ha ra3oBble 3aKOHbI.
I"a30BbIE 3aKOHBI: 3aKOH ABOTAJIPO U €T0
21 CJICZICTBHSL. 1 0 0
3agaun Ha COOTHOIIIEHNE OCHOBHBIX
XapaKTEPUCTUK Ta30B.
3aauu Ha HAXOKIECHUE MOJIIPHOM WWw.eds00.ru
Macchl CMECH Ta30B. bubmuorexa [IOK
2.2 1 0 0 }
3aaun Ha HaX0KAEHHUE COCTaBa CMECU https://m.edsoo.ru/7f41a636
ra3oB I10 MOJIIPHOM Macce. https://chemege.ru/zadaniya-
OObeIMHEHHBIH Ta30BbIN 3aKOH boiins- ege-ximiya/
2.3 Mapwuotra u I'eii-JTroccaka. 1 0 0 https://chem-ege.sdamgia.ru/
3a7a4v Ha CMECH Ta30B.
3anaun Ha onpezeneHne 00bEMHON
2.4 nomu (%), MobHOM 1omH (%) 1 0 0

KOMITIOHEHTOB T'a30BOU CMECH.
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2.5

Ypasuenue Menneneesa-Kiainepona.
3ajaun Ha HAXO0XKJCHHE COCTaBa ra30BOM
CMECH I10CJIE PEAKLIHH.

2.6

2.7

2.8

2.9

2.10

3ajgaun Ha U3MeHeHue 00bEMa ra3oBoil
CMECH B pe3yibTaTe peaKIuu.

[TmoTHOCTB ra3a, OTHOCHTEIIbHAS
IUIOTHOCTb. 3a71a4il Ha 030HUPOBAHHBIH
KHCIIOPO/I.

HopmanbHbie yCIoBUS U yCITOBUS
OTJIMYHBIC OT HOPMAaJIbHBIX. 3a/1a4H Ha
rOpeHHe TOIUIMBA.

CocraBieHue 1 UCIOJIb30BaHNE
QITOPUTMUYECKUX MPEIMTUCAHNH.
CwMerianHble 331a4H.

KonTtponpsHas padoraNel mo Teme
«3a/1auy Ha ra3o-Bble 3aKOHBD»

Hroro o pasneny

10

Pa3nea 3. Pacuersl 1o ypaBHeHUSIM peaKiuii

3.1

Pacuetsl o ypaBHEHUAM peakiuii, eciu
OJTHO M3 BEIIECTB TaHO B U30BITKE.

3.2

Omnpenenenue coctaBa cosu (Kuciast
WIN CPeAHsIs) TI0 MaccaM BEIECTB,
BCTYIIAIOIHMX B PCAKIIHIO.

3.3

Pemrenne 3ana4, pacKkpbIBaroIumx
00pa30BaHUE KUCIBIX U CPEAHUX CONIeH
JABYXOCHOBHBIX KHUCJIOT.

3.4

Pemrenne 3ana4, pacKpbIBaroIumx
00pa30BaHUE KUCIBIX U CPEAHUX CONeH
(dhochopHON KUCIIOTHI.

3.5

OHpCI[CJ'IeHI/IC COCTaBa ABYyX-
TpeXKOMHOHeHTHOfI CMECH I10 MaccaM

www.edso0.ru

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/
https://chem-ege.sdamgia.ru/
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BEIIIECTB, 00pa3yoIUXCcs B X0/1€ OJJHON M
HECKOJIbKUX PEaKIIHii.

3aga4yu Ha ONPEACIICHUE COCTaBa COJIeH

3.6 IPH PEAKIHMAX CAMOOKHCIICHHUSI-
CaMOBOCCTaHOBJIEHUS.
3.7 3amaun Ha DJIEKTPOIIU3.

CocTaBJIEHUE U HCIIONIb30BAHUE
3.8 ANTOPUTMHUYECKUX MPEIIHACAHMIA.
CMmeliaHHbl€ 3aJa4H.

Hroro nmo paszgeay

Tema 4. KonueHnTpauusi pacTBOpPOB.

a1 Bripaxkenue coctaBa pacTBOPOB:
MaccoBas J0Jis, MOJISIpHAsi KOHLEHTpaLusl.
Brruucnenue maccel pacTBOPEHHOTO
BCIICCTBA U PAaCTBOPUTECIIA AJIA

4.2 HPUTOTOBIICHUS ONPEIETICHHON Macchl (MK
00bEMa) pacTBOpa ¢ 3aJJaHHON
KOHIIEHTpaLUEM.

43 PactBopumocTs. PacueTs! Ha ocHOBE
MCIOJIb30BaHus Ipa)KOB PaCTBOPUMOCTH.

4.4 Beruucnenue pH pactsopos.

45 Pacuertsl o opmynam BelecTs,

COACPpKAINX KPUCTAJINIM3AITUOHHYIO BOOY

46 CocraBieHne 1 UCTIOIb30BaHUE
' AITOPUTMHUYECKUX MPEINACAHNAMN.

47 KonuuecTBeHHBII 1 Ka4eCTBEHHBIHN
' KOHKYPC PELICHHBIX 3a]a4

Hroro no pasneny:

www.edso0.ru

bubnuoreka [{OK
https://m.edso0.ru/7f41a636
https://chemege.ru/zadaniya-
ege-ximiya/
https://chem-ege.sdamgia.ru/

Tema 5. 3agauu nmo opraHnyecKoil XUuMHUH



http://www.edsoo.ru/
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-ege-ximiya/
https://chemege.ru/zadaniya-ege-ximiya/

Haxoxnaenne Gopmyi, eciu u3BECTHBI

5.1 1
MAaCCOBBIE JIOJIU JIEMEHTOB.
3amaun Ha onpezeneHue Gopmyll, eciiu WWW.edS00.1U
5.2 U3BECTHBI MAaCChI WIIH 00BEMBI IPOTYKTOB 1 BuGmuotexa LIOK
CTOPaHHA. https://m.eds00.ru/7f41a636
53 3anatu o I/ECHOHBSOBaHHeM CXeM . 1 https://chemege.ru/zadaniya-
MIPEBPAICHAI OPTaHUYECKUX COCTUHEHHM. eoeximiva
5.4 OKCIIEPHMEHTALHEIE 3a/ia-H: 1 https://chem-ege.sdamgia.ru/
IIPOBEJICHUE «MBICJICHHOI'O SKCIIEPHUMEHTA)
55 3a4eT Mo pPemeHUI0 BCEX MPOUICHHBIX 1
THIIOB 33124
Hroro no pazneny: 5
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



http://www.edsoo.ru/
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-ege-ximiya/
https://chemege.ru/zadaniya-ege-ximiya/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1) Xumus. 10 kimacc: yue0. s o01ieo0pa3oBart. opraHu3aliuii: 0a30BbIit
ypoBenb / O.C. T'abpuensn, N.I'. Octpoymos, C.A. CnagkoB. — 2-e uzn. — M.:
[Tpocsemenne, 2020. — 128 c.: un. — ISBN 978-5-09-074242-9.

2) Xumus. 11 kmacc: yue6. 11 obrieodpasobar. Opranu3anuii: 0a30BbIid
ypoBesb / O.C. I'abpuensa, U.I'. Octpoymos, C.A. CnankoB. — 2-¢ u3a. — M.:
[Tpoceemenwne, 2019. — 127 c.: mir. — ISBN 978-5-09-072089-2.

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1) Xumusa. 10-11 xmaccel. / aBT.- coct. I'.A. Illumapésa .- M. :[Ipoda,
2007.-79 c.,- ) DOnextuBHble Kypchl (aBTOp T.B. babaesa)

2) O.C. I'abpuensna, T.E. Jlernmuuoit/ Xumust. [IporpaMMbl 371€KTHBHBIX
KypcoB. — M.: JIpoda, 2018 r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. www.edso0.ru

2. bubaunoreka I{OK https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-ege-ximiya/

3. CAAM I'MA: Pemry EI'D https://chem-ege.sdamgia.ru/



http://www.edsoo.ru/
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-ege-ximiya/
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