


IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamma kypca «IIpakTukyM mo XMMHH» Ha YPOBHE CpeIHEro oOIero odpa3oBaHMs pa3pabOTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanumn», TpeboBaHUN K pe3yibTaTam
ocBoeHUsl (enepanbHON 00pa3oBaTeNbHOM MporpamMMmbl cpeaHero obmiero ob6pazoBanus(POIl COQO), npencraBieHHBIX B
denepanbHOM rocyapcTBeHHOM oOpasoBaTenbHOM cTanaapte COO, ¢ yuérom Konueniuu npenoaBaHusi yueOHOro mnpeaMera
«Xumus» B 00pa3zoBaTenbHbIX opranuzanusx Poccuiickoit @enepanuu, peaqn3yonx OCHOBHbIE 00pa30BaTeIbHbIE MPOrPAMMBI,
Y OCHOBHBIX MojoxxeHuid «Ctpareruu pa3sutust Bocnutanus B Poccuiickoit denepanuu va nepuon 1o 2025 rona» (Pacnopsoxkenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

[Iporpamma no ydeOHOMY Kypcy «lIpakTUKyM MO XMMHUK» MOJYy4YaeT MOAPOOHYIO MHTEPHPETALMI0 B COOTBETCTBHM C
ocHoBonosararouMu nojoxkeHussMu GI'OC COO o B3aMMOOOYCIOBICHHOCTH LI€JIeH, COAEPKaHUsI, Pe3yIbTaTOB 00yUYEHUsl U
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB. CBHUIETETHLCTBOM TOMY SIBJISIIOTCS CJIEAYIOUIUE BBHITOJIHSIEMbIE TPOrPaMMON
byHKIUU:

® HHPOPMALIMOHHO-METOUYECKasA, peann3alus KOTOpoid oOecrieunBaeT MOJyYeHHEe MPEICTABICHUsI O IENsIX, COAep>KaHUHU,
oO11el cTpareruu o0y4eHusl, BOCIIUTAHUS U PA3BUTHsI 00 yUarOIIMUXCs CPEACTBAMU MPEIMETA, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-TUIAHUPYIOIIAsi, KOTOpas MpeayCMAaTpUBAET OMpENEJCHUE: TMPHUHIMIIOB CTPYKTYpUPOBAaHUS U
MOCIIEIOBATEIBHOCTH M3YYEHHUS] y4yeOHOro maTepualia, KOJIMYECTBEHHBIX M KAaYeCTBEHHBIX €ro XapaKTepUCTHK; MOIXOJI0B K
(bopMHUPOBAHUIO COJIEPIKATETHHON OCHOBBI KOHTPOJIS U OLIEHKH 00pa30BaTENbHbIX TOCTUKEHUN 00yUaIoNIuXCs B paMKaX HTOTOBOM
aTTecTauu B opMe €IMHOTO TOCYIapPCTBEHHOTO YK3aMeHa 10 XUMUHU.

[Iporpamma asnis yriayOiaEHHOTO U3YYEHUS] XUMUH

® YCTaHABIMBAE€T MHBAPHAHTHOE MPEIMETHOE ColepKaHue, 00sI3aTeNbHOE JIJIsl M3YYEHUSI B paMKax OTIEIbHBIX Mpoduiiei,
npeycMaTpUBaeT paclpeiesieHne U CTPYKTYPUPOBAaHUE €ro 10 KilaccaM, OCHOBHBIM CO/IepKAaTeIbHBIM JIMHUAM/pa3ienaM Kypca;

e AT MpUMEPHOE pacIpeieleHne yueOHOro BpeMEeHH, PEKOMEHIyEeMOr o Ui U3YUEeHUS OTIEIbHBIX TEM;

e qpeyaraeT MPUMEPHYIO IOCJIEN0BATEIBHOCTh M3Y4YEHUS y4eOHOro Marepuajia ¢ y4€TOM JIOTMKH IOCTPOEHUs Kypca,
BHYTPHIIPEIMETHBIX U MEXIPEIMETHBIX CBS3EH;

e aéT METOIMYECKYIO HHTEPIIPETAIHMIO IIeJIeH U 3a/1a4 U3yUYeHHsI ITpeIMeTa Ha YriayOaEHHOM YPOBHE C YIETOM COBPEMEHHBIX
MIPUOPUTETOB B CUCTEME CPETHETO 0011eT0 00pa30BaHus, COAEPKATEIBHOIN XapaKTePUCTUKH INITAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHON MPOrPAMMBI CPEAHEr0 00111er0 00pa30BaHus (JITUHOCTHBIX, METAIPEIMETHBIX, TPEAMETHBIX ), a TAKKE
C YY4ETOM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHBIX AEHCTBUI 00y4aroIerocs o OCBOCHUIO COIEpKaHUS IPEeIMETa.



e [lo BceM Ha3BaHHBIM MO3ULIMSM B POrpaMMeE MO XUMUU NPEyCMOTPEHA IPEEMCTBEHHOCTh ¢ 00YYEHHEM XUMHUU Ha YPOBHE
OCHOBHOTO 00IIero oOpa3zoBaHus. 3a TpeAesiaMu YCTAaHOBIICHHOW MPOTrpaMMON MO XUMHHM O0s3aTeIbHON (MHBApUAHTHOM)
COCTaBJISIIOIICH coliepKaHUsl y4eOHOro mpeaMera « XUMHUs» OCTaETCsi BO3MOKHOCTh BHIOOpA €ro BapHaTUBHOW COCTABIISIIOIIECH,
KOTOpasi JOJIKHA OMPEJEISITHCS B COOTBETCTBUM C HAMPABIEHUEM KOHKPETHOTO MPO(uIIsi 00yyeHusl.

B cootBercTBUM ¢ koHuenTyanbHbIMH moJjiokeHUus MU PI'OC COO o Ha3HAUYEHWHM MPEIMETOB 0a30BOr0 U YriayOJE€HHOTO
ypoBHEH B cucteMe AuddepeHunpoBaHHOTO 00y4YeHUsT Ha YpPOBHE CpEIHEro ooOmero oOpa3oBaHUs XHWMHS Ha YpPOBHE
yriayOn€HHOr0 M3y4YeHHUs HaIpaBlIeH Ha peali3aliio MPEeMCTBEHHOCTHU C MOCIEAYIOIIMM 3TaloM MOJTYYEHUS XUMHYECKOIro
o0pa3oBaHus B paMKax HM3yU€HHUs CIEUHMATBHBIX €CTECTBEHHO-HAYYHBIX M XMMHUYECKHX TUCUUIUIMH B By3aX M OpraHU3alUsaX
CpellHero nNpoQecCuoHaNbHOT0 00pa3oBaHus. B 3Toii cBA3M U3yueHue nmpeaMeTa « XuMUs» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
paciiMpeHre U yriiyojieHue TEOpEeTUYECKON M MPaKTUYECKON MOArOTOBKH O0Yy4arolUXCsl, BRIOpaBIIMX ONpeaeaEHHbIA Tpoduib
oOydeHHsl, B TOM YHCIE C TMEPCHEKTUBON TMOCIEAYIOEro TOMYYeHHs] XUMHUYECKOTO O0pa3oBaHUS B OpraHu3alusx
npodeccronanbHoro oopazoanusi. Hapsiny ¢ atum, B cBete TpeboBanuiit ®I'OC COO k miaHUpyeMbIM pe3yjibTaTaM OCBOEHHU S
denepanbHOil 00pa3oBaTENBLHON MPOrpPaMMBbl CPEHEr0 OOIIEro 0Opa30BaHMs W3YUYEHHUE MpeAMeTa «XHUMHS» OPUEHTUPOBAHO
TAaK)K€ Ha pelIeHre 3aJad BOCHHUTAHMS M COLMAJIBHOTO pa3BUTHUA OOydalomuxcs, Ha (QOpMUpPOBaHHE Y HUX 0O0IIe
MHTEJJIEKTYaIbHBIX YMEHUH, YMEHUN pallMoHAIM3aIlii Y4eOHOro Tpyaa U 0OOOHIEHHBIX CIIOCOOOB NEATEIbHOCTH, MMEIOIINX
MEKIUCUUIUIMHAPHBIN, HAJl IPEAMETHBIA XapaKTep.

Copeprkanue Kypca TOTOBUT y4alluXcsl K 0CO3HaHHOMY noctymuiennio B BY3bl xumudeckoro npoduis. Yuamnimecs noiaydar
peaNbHBIN OMBIT PEIICHUSI CIIOKHBIX IKCIIEPUMEHTAIBHBIX, TPOOJIEMHBIX PaCUETHBIX 3a/1a4.

B mmane ¢dopmupoBaHus OCHOB HAay4HOIO MHPOBO33PEHUS, OCBOEHHUS OOIEHAYYHBIX METOJOB TO3HAHUS M OIBITA
IIPAKTUYECKOTO ITPUMEHEHHSI HAay4YHBbIX 3HAHUM u3ydeHue npeamera «lIpakTMkyMm 1o XMMHHM» OCHOBAaHO Ha MEX IPEIMETHBIX
CBS3SIX C YYeOHBIMH TMpEAMETaMH, BXOMSIIMMH B COCTaB MpeAMETHBIX obsacteil «EcTecTBEeHHO-Hay4dHbIE MPEIMETHI»,
«Marematnka 1 ”HGOPMATHUKAY

IIpu m3ydeHun y4eOHOro Kypca «XHMHS» Ha yriayOJEHHOM ypOBHE TAKXKE, KAK Ha YPOBHE OCHOBHOI'O U CPEIHEro OOLIETO
oOpa3oBaHus (Ha 6a30BOM YpOBHE), 3a7jaueil MEPBOCTEIIEHHONW 3HAYMMOCTH SIBIIAETCA (POPMHUPOBAHHE OCHOB HAYKH XUMHUHU Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHMSI, IPAKTUUECKOMN NEATEIHOCTH YEIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOI KYJIbTYpHI.
Pemenue sToit 3aaun Ha yriryOJ€HHOM ypOBHE U3yUEHUS IpeMeTa MpeanoaraeT peaju3aluio Takux 1eseil, Kakx:

e (opmupoBaHHE MPENCTaBICHUI: 0 MAaTepHATLHOM €JUHCTBE MHpPA, 3aKOHOMEPHOCTSIX U MO3HABA€MOCTH SIBJICHUIl
IPUPOABI, O MECTE XUMHUU B CHCTEME ECTECTBEHHBIX HayK M €€ BeAyled posu B OOECIEYEHUM YCTOMYHMBOIO pPa3BUTHS
YeJIOBEUECTBA: B PEIICHUU MPOOJIEM HKOJOTMYECKOM, SHEPreTHYecKOM M THIEBONH O€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI,
CO3JaHMM HOBBIX MAaTEPHAIOB, HOBBIX HMCTOYHUKOB BSHEPIHMHM, B OOECIEUEHUH PALMOHAJIBHOTO IPHUPOAOIOIb30BaHUSA, B



(OpMHUPOBAaHUN MHUPOBO33PEHUSI U OOIIEH KyJIbTYphl YEJIOBEKA, a TAK)KE DKOJIOTMYECKM OOOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY
310pOBbIO U IIPUPOJHOU CPELE;

® OCBOCHHME CHCTEMBI 3HAHUH, JICKAIIUX B OCHOBE XUMHUYECKOUW COCTABIIAIOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA:
(yHIaMEHTaIbHbIX OHSTH, 3aKOHOB U TEOPUI XUMUH, COBPEMEHHBIX MPEJICTABIEHUN O CTPOEHUH BELIECTBA HA Pa3HbIX YPOBHAX
— aTOMHOM, UOHHO-MOJIEKYJIAPHOM, HaIMOJIEKYJIIPHOM, O TEPMOJUHAMUYECKAX U KHUHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUS
XUMHYECKUX PEaKIMi, 0 XMMHUYECKOM PaBHOBECHUHU, PACTBOpPAX M JUCIEPCHBIX CUCTEMaX, 00 OOIIMX HAyYHBIX MPUHIUIAX
XUMHUYECKOI'O IIPOU3BOJCTBA;

e (opMupoBaHHUE y 00YUYAIOIIUXCS OCO3HAHHOTO MOHUMAHUSI BOCTPEOOBAHHOCTH CUCTEMHbBIX XUMUUYECKUX 3HAHUHN IS
OOBSCHEHUS KIIIOUEBBIX HJEH M MpOOJEM COBPEMEHHOM XWMMHUHU, A1 OOBACHEHMS] W MPOTHO3MPOBAHUSA SIBICHUH, HUMEIOLINX
€CTECTBEHHO-HAYUYHYIO MIPUPOAY; TPAMOTHOTO PEILIEHUs MPoOJieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS, aHATIM3a U OLIEHKH C
NO3UIUN HKOJOTUYECKON 0€30MacHOCTH MOCHIEACTBUN OBITOBOM M MPOU3BOJCTBEHHOW NEATEILHOCTH 4YENOBEKA, CBS3AHHOU C
XUMHYECKUM MPOU3BOJICTBOM, UCIIOJIH30BAHUEM U MEpepadOTKOI BEIIECTB;

e yriyOJIeHHE TPEJCTABICHUA O HAyYHBIX METOJax IIO3HAaHMs, HEOOXOIUMBIX [JIsi TNPUOOpPETEeHUs YMEHUU
OpUEHTUPOBATHCS B MHUPE BELIECTB U OOBACHEHMS] XMMHUYECKUX SIBICHUM, MMEIOIIMX MECTO B NPHUPOAE, B MPAKTHUECKOU
NEATEIIBHOCTU U ITIOBCETHEBHOM KU3HU.

B nnane peanuzanuy nepBoouYepeHbIX BOCIUTATEIbHBIX U PA3BUBAIOUIUX (YHKIMH LIETOCTHOM CHCTEMBI CPEJHETr0 OOLIEro
oOpa3oBaHus NpU U3yyeHUH Kypca «IIpakTHuKyM 10 XUMHM» aKTyaJlbHOCTh IPUOOPETAIOT TaKKE LENH U 3aJ]a4H, KaK:

e BOCHUTaHHE YOEXKIEHHOCTH B II03HABAEMOCTH SIBJICHMHM NPUPOIbI, YBAKEHHUS K IIpolLleccy TBOpYECTBAa B 001acTH
TEOPETUUECKUX U MPUKIATHBIX HCCIEAOBaHUN B XUMHUH, (HOPMHpPOBAHME MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKHU;

® pa3BUTHE MOTHBALIMU K O0YYEHMIO U MTO3HAHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHHUS
o0111eueI0BEYeCKIX IEHHOCTEH;

® pa3BUTHE NO3HABATENbHBIX HHTEPECOB, UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN oOyuaronuxcs, GopMUpoBaHUE y
HUX CO3HATEJIbHOTO OTHOIIEHUS K CaMOOOPa30BaHHWIO M HEMPEPhIBHOMY OOpa30BaHMIO KaK YCIOBHUIO YCIIEHIHOW
npo¢ecCHOHAaTbHOW M OOIIECTBEHHON AESTENIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO M HOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

¢ (opmupoBaHHE YMEHHI U HABBIKOB Pa3yMHOI'0 IPUPOIOTIONB30BAHMS, PA3BUTHE SKOJIOTHUECKON KYJIbTYphl, TPHUOOpETECHUE
OIbITa OOUIECTBEHHO-MOJIE3HON IKOJIOTMYECKOM €SI TEIbHOCTH.

OO6uiee yncno 4acoB, MPEAYCMOTPEHHBIX TSI U3y4eHUs] yueOHOro Kypca «lIpakTukym Mo XMMHM» Ha YPOBHE CPEIHETO



oOmrero obpaszoBanus, coctaBisieT 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kinacce — 68 yacoB (2 vaca B
HEJIEITIO).



COIAEPKXAHUE OBYUEHUA
10 KVIACC

3ajgaum Ha BBIBOJA (pOPMY.JIbI BellleCTBA.
BreiBon mpocreiiiieit MonekyasipHoit Gpopmynsl BemiecTBa. OmnpeaeneHue (GopMysbl MO M3BECTHOMY 3JIEMEHTHOMY COCTaBY.
Onpenenenue ¢GopMyInbl BelllecTBa IO H3BECTHOM oOmeld Qopmyne M MaccoBOM Jojie OJHOTO U3 3JIEMEHTOB. BbiBoA
MOJICKYJISIPHOUM (pOpMYJIBI BEIIECTBA MO0 Macce, 00bEMY HIIM KOJIMUECTBY BEIIECTBA MPOYKTOB CropaHus. BrIBo MOJIEKyIsIpHOM
(opMyJIbI BELIECTBA MO €r0 PEAKIMOHHON CITIOCOOHOCTH.

Pemenne 3a1a4 NOBBIIIEHHOT0 YPOBHSA CJIOKHOCTH.
Pemienue 3a7ay MOBBIIIEHHOTO YPOBHS CIOXHOCTU MO TeMme "Ankansl". PelnieHne 3a/1ad NoBbIILIEHHOTO YPOBHSI CJIOKHOCTH 110
TeMe "AnkeHbl. Ankanuensl". KoMOMHUpOBaHHBIE 3a/1a4M O TeMe «YTJIEBOJOPOAbl». PelieHue 3a1ad MoBBIICHHOTO YPOBHS
CIOXKHOCTH 1o Teme "AnkuHbl". PemieHue 3amad MOBBIIIEHHOIO YPOBHS CJOKHOCTH 1O TeMe "Apensl". PemeHue 3amay
MOBBIIIEHHOT O YPOBHS CIOXKHOCTHU 110 TeMe "CriupThl". PellieHne 3a1a4 NOBBIIEHHOTO YPOBHS CIIOXKHOCTH MO TeMme "AJbACTUIbI,
KkeToHbl". Pelienre 3a1a4 MOBBIIIICHHOTO YPOBHS CIIOKHOCTH 10 Teme "KapOoHoBbie kuCIOTHI". Perienue 3a1ayu moBbIIIEHHOTO
YPOBHS CJIOKHOCTH 110 TeMe " A30TOcoAepKalllie OpraHM4eCcKre COeJMHEHUs"

OcCHOBHbIE TOHATHSI OKHCJIHUTEIbLHO-BOCCTAHOBHUTENBbHbIX peakuuii(OBP). Oxkucnenue. BoccTaHOBICHHE.
BoccranoButens. Okucnurtenb. CteneHb okuciaeHus. OnpeneneHue CTENeHN OKUCICHUS B HEOPTaHUYECKUX U OPraHUYECKUX
COCMHECHUAX.  Peakium  MEXMOJEKYJSIPHOTO  OKHCJICHMS-BOCCTAHOBJICHUA.  Peakuuu  KOHMyTanuu.  Peakuuu

BHYTPUMOJIEKYJISIPHOTO OKHUCIIEHUS-BOCCTAHOBJICHUS. Peakinuu AuciponopiuoHUpOBaHus. MeToJ 3IeKTpOHHOTO OanaHca.
Merto 2JIeKTPOHHO-UOHHOTO OanaHnca (moiaypeakinii) BaxkHeime oKUCIuTeIn U BOCCTAHOBUTETH

OKHCINTENTbHO-BOCCTAHOBHUTEIbHbIE PEAKIMU C YYACTHEM OPraHM4YeCKHUX BemecTB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakiuu ¢ ydacTueM aikaHOB. OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU C Y4YacTHEM alKeHOB. OKHUCIUTEIBHO -
BOCCTAHOBUTEIIbHBIE PEAKIMU C y4acTUEM alKUHOB OKHCIHTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMH C YYaCTUEM TOMOJIOTOB
6enzona. OKUCTUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU C Yy4acTHEM CHHUPTOB OKHCIUTEIHbHO-BOCCTAHOBHUTEIBHBIE PEAKIIUHU C
ydacTHeM alibJIeTHI0B U KeTOHOB PaccranoBka ko3¢ duiinenToB B ypaBHeHUs X OBP ¢ yuactuem opr aHn4ecKux BEIIECTB.

Pealcmm, MOATBEPKIAIIIHNEC B3AUMOCBA3b OPraHUIC€CKHUX coeIMHEeHHUH.



11 KVIACC

BBenenue. 3ajauu ¢ MCN0Jb30BAHUEM I'a30BbIX 3AKOHOB.
OcHoBHbIE (pU3UUECKHE U XMMUUYECKUE BEIMUMHBI. 3HAKOMCTBO ¢ TpeOOBaHUsIMU MexayHapoaHou cuctembl CU. Mcnonb3oBanue
MIPUHATHIX YCIOBHBIX Ha3BaHUM, 0003HAYEHUN, €AUHUIl U3MEPEHUIN U UX IPaMOTHOE NMPUMEHEHUE Npu 0GOPMIICHUU U PELICHUU
XUMUYECKUX 3a/1a4. BeIUunCIeHNs ¢ UCTIOb30BAaHUEM MOHATHI «KOJIMYECTBO BEIIECTBA, YUCI0 ABorajpo, MossipHbIil 00BEM rasa,
OTHOCHUTEJIbHAS IUIOTHOCTh OJHOTO rasza Mo APYroMy, MaccoBas J0JIsI XMMUYECKOTO 3jeMeHTa». OnpeeneHue coctaBa ra3oBoi
CMEcCH.

3agaum Ha BbIBOA ()OPMYJIbI BellleCTBA.
BriBog MmonekymsipHoi (hopMyJibl BelllecTBa Ha OCHOBAHUU 00111 POPMYITBI TOMOJIOTHYECKOTO Psijla OPTaHUYECKUX COSTUHEHUH.
BriBog MonekynsipHO# (hOpMyJIbI BEllleCTBAa HA OCHOBAHWU MacCOBOM JIOJIHM 3JIEMEHTOB. BhIBOI MOJIEKyIsIpHON (POPMYJIBI BEIIECTBA
Ha OCHOBAHMH MaCCOBOM JIOJIH 3JIEMEHTOB M €TI0 IJIOTHOCTH IO BO3/IyXY WJIU BOAOpOAY. BriBo MOeKynsipHO# (hOpMYyIibI BELIECTBA
o Macce, 00bEMY WIIM KOJIMYECTBY BEIIeCTBA MPOAYKTOB CTOPAHHUS.

BoiunciieHusi 10 XUMHUYECKMM YPABHEHHSAM.
Brruncnenne maccol wiim 00bEMa MPOIYKTa PEAKIIUH, €CIIM OJTHO M3 pearupyromnx BEUIECTB J1aHO B U30bITKe. BemiecTBo, B3siTOE B
U30bITKE, pearupyeT Wid He pearupyer ¢ MPOAYKTOM peakiuu. Berdyuciienne MaccoBoil Wi 00BEMHOM TOJIM BBIXOJAa TPOAYKTa
peakuuu (B %) OT TEOpPETHUECKH BO3MOXHOTO.Bbruncienrne maccel win o0bEMa MPOAYKTa PEAKIMHU MO W3BECTHOW Macce WU
00BEMY HCXOHOTO BEIIECTBA, COACPKAIIETO ONpeeIEHHY 0 MACCOBYIO 00 Tpumecei (B %).

3aayu HA BbIYUCJIEHHE MACChI (00bEMa) KOMIIOHEHTOB B CMECH.
Bce BemiecTBa, BXOAAIIME B COCTAB CMECH, B3aUMOJICHCTBYIOT C COOTBETCTBYIOIIUM peareHTOM. TOJIbKO HEKOTOpHIC BEIECTBA,
BXOJIAIIIKME B COCTaB CMECH, B3aUMOICHCTBYIOT C COOTBETCTBYIOIIIMM PEareHTOM.

3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKHX PEAKIIUIA.
PacdeTsl mo TeEpMOXUMHUUECKUM ypaBHEHUSAM. CKOPOCTh XUMHUYECKOM PEaKITUHU.
XUMHYECKOE PABHOBECHE.



uekTposn3. KoMOMHMpPOBaHHBIE 3a]a4H.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA [TPOI'PAMMBI «ITPAKTUKVYM 110 XUMHWN» HA YPOBHE CPEAHEI'O
OBUIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3VYJIbTATHI
B cooTBeTCTBUU C CUCTEMHO-AESATEIBHOCTHBIM MOAX0/IOM B CTPYKTYpPE JUUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI Kypca Ha YPOBHE

cpeaHero oo1ero o0pa3oBaHus BBIJCICHBI CIEIYIONIUE COCTABIISIONINE: OCO3HAHNE 00YYAIONMMHUC POCCUMCKOMN TpaKIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEJILHOCTH M CaMOOIPEJEICHUI0; HAJUYue MOTHUBAIMU K OOYUYCHHIO;
TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS MPUHSTHIMU B OOINECTBE MpaBUJIaMU U HOPMaMH TMOBEJICHUS;
HaJIU4Ke IPABOCO3HAHMS, IKOJIOTHYECKOU KYJIBTYPhI; CHIOCOOHOCTh CTaBUTD 1I€JIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInYHOCTHBIE Pe3yJbTAThl OCBOCHHUS Kypca OTpaXkaroT C(HOPMUPOBAHHOCTH OIBITA IMO3HABATEIIBHOM M MPAKTHUECKOM
NEATeTbHOCTH 00YyUYaroIIMXCs B IIPOIIECCe peaanu3aiui 00pa3oBaTeIbHON NeATeIbHOCTH, B TOM YHCIIC B YaCTH:

1) rpa’kgaHCcKOro BOCIIUTAHUSA:

OCO3HaHMS 00YYAIOIIUMHKCS CBOMX KOHCTUTYITHOHHBIX MPAB M 0053aHHOCTEH, YBOXKCHHS K 3aKOHY U TIPABOTIOPSIKY;
IIPEJICTABJICHUS O COLMAILHBIX HOPMaX U IPaBUIaX MEKIMYHOCTHBIX OTHOIIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYCCKOW JEATECILHOCTH IPH CO3JaHMHM YYEOHBIX ITPOCKTOB, PEHICHUH YYCOHBIX M
M03HABATEIBLHBIX 33J1a4, BBIMTOJTHCHUN XUMHYECKHX SKCIIEPUMCHTOB;

CIIOCOOHOCTH TIOHMMATh M MIPUHUMATh MOTUBBI, HAMEPECHHUS, JJOTUKY U apryMEHThI APYTHX MPU aHAJIU3e Pa3IMYHbIX BHJIOB
y4eOHOMU JIeITeIIbHOCTH,

2) IaTpUOTUYECKOTO BOCIIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K UICTOPUYECKOMY M HAYYHOMY HACJIEUI0 OTE€YECTBEHHON XMW,

YBaXXEHUS K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPHH M MPAKTHUECKOTO MPUIIOKEHUS XUMUHU, OCO3HAHUS TOTO, YTO JIAHHBIE
HAyKd €CTh PE3yNbTaT UIMTEIBHBIX HAOMIOACHUIN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX MOWUCKOB, TMOCTOSHHOTO TpyJa
YYEHBIX U IIPAKTUKOB;

WHTEpECa U MO03HABATEIHLHBIX MOTHBOB B MOJYYEHUHU M MOCIEIYIONIEM aHAIM3e HHPOPMAIIUU O TIEPEIOBBIX JOCTHKEHUIX
COBPEMEHHOW OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUA, 9THYCCKOI'O IIOBCACHHUA,



CIIOCOOHOCTH OIICHMBATh CUTYallMHM, CBSI3aHHbIE C XUMUYECKUMH SBICHUSMU, U NPUHUMATh OCO3HAHHBIE pEUICHUS,
OpPUEHTUPYACHh HA MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEJICHUE U MOCTYNKU CBOMX TOBAPUIIEH C MO3ULIMA HPAaBCTBEHHBIX U MPABOBBIX HOPM U C
y4€TOM OCO3HAHMSI MOCIEACTBUIN OCTYIIKOB;

4) popmupoBaHUs KYJIbTYpPbI 310POBbSL:

MOHUMAaHUSI LEHHOCTEN 310poBOrO0 M 0Oe30MmacHoro obpasza >KU3HU, HEOOXOAMMOCTHM OTBETCTBEHHOTO OTHOLIEHHUS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXHUUYECKOMY 3/I0POBbIO;

coOJII0IeHus ITpaBuIil 0€30MacHOro 0OpalIeHus ¢ BEUIECTBAMU B OBITY, MOBCEIHEBHOM KU3HU, B TPYIOBOU JIEATEILHOCTH;
NOHMMAaHUS LIEHHOCTU MPaBWJI MHAUBUAYAJIBHOTO U KOJJIEKTUBHOI'O O€30MacHOT0 MOBEJICHUS B CUTYaLUSIX, YIPOKAIOIIUX
340POBBIO U )KU3HU JIFOJIE;

OCO3HAHMS MOCTEACTBUI U HEMPUSITHUS BPEIHBIX MPUBBIYEK (YIOTPeOICHUs aJIKOT 01, HAPKOTUKOB, KypeHUs);

5) TpyAOBOTO BOCIIUTAHUSA:

KOMMYHHUKAaTHUBHOW KOMITETEHTHOCTH B YY€OHO-UCCIIEI0BATEIBLCKOM ICSITEIbHOCTH, OOIIIECTBEHHO MOJIC3HOW, TBOPUYSCKOHN U
JAPYTHX BHJIAX JICITCIbHOCTH;

YCTAaHOBKHM Ha aKTMBHOE YYaCTHE B PEIICHUU MPAKTUYECKUX 3aJ1a4 COIMATbHON HAMPaBIECHHOCTH (B paMKax CBOETO0 Kjacca,
IIKOJIbI);

UHTEpeca K MPaKTUYEeCKOMY M3yYeHHIO Mpodeccrii pa3IudyHoro poja, B TOM YHCIie Ha OCHOBE MPUMEHEHUS MPEIMETHBIX
3HaHWM 110 XUMUH;

yBOXKECHUS K TPYAY, JIOJSIM TPYyJla U pe3ysibTaTaM TPYI0BOM IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY MHIWBHIYAJIbHON TPACKTOPUHU OOpa3oBaHus,  Oyaymiel mpodeccuu u peanu3aluu
COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEH
00IIIeCTBa;

6) 9KOJIOTHYECKOI'0 BOCIIUTAHUSA:

HKOJIOTHYECKH IEIECO00pa3HOr0 OTHOMICHUSI K IPUPO/I€ KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIC;

MMOHUMAaHHS TJIO0ATBHOTO XapaKTepa SKOJIOTHYECKUX MpOoOJieM, BIUSHUS SKOHOMUYECKHX IPOLECCOB Ha COCTOSIHUE
MPUPOJTHOMN U COLUAIIBHON CPEbI;

OCO3HAHUS HEOOXOJIMMOCTH HCIOJb30BAHUS JOCTIKEHHM XUMHUHM JJI PEUIEHUS BOIMPOCOB  PAMOHAIBHOTO
MPUPOAOTIOIB30BAHHS;

AKTUBHOIO HENPHUATUSA JEUCTBUNM, MNPUHOCALIMX BPEJ OKPYXKAKIIEH NPUPOJAHOM CpeAe, YMEHUs IPOrHO3UPOBATH



HEOJIaronpUsTHBIE HKOJIOTMUYECKUE TOCIEACTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEAOTBPAIATh UX;

HaJIU4YMsg PA3BUTOTO SKOJOTMYECKOI'O MBILUIECHHUS, SKOJIOTMYECKOM KYJIbTYphl, ONbITA JEATEIBHOCTH 3KOJIOTHYECKOU
HaIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCA MMM B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHON MpPAKTHKE,
CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTUBOCTOATH UJEOJIOTHHU XeMO(poOHH;

7) IEHHOCTHU HAYYHOT'O MMO3HAHUS

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOU MPAKTUKHU;

MOHUMAaHUs cnenu(UK XMMUU KaK HayKd, OCO3HaHUs €€ poyid B (POPMUPOBAHUU PAIIMOHATBHOTO HAYYHOTO MBIILJIECHUS,
CO3JIaHUM UEJIOCTHOTO MPEACTaBICHUS 00 OKpyKarolleM MHpE KaK O €JUHCTBE MPUPOJbI M 4YeJOBEKa, B IMO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEN U PEIlIeHUH MPoOIeM COXpaHEHUs! TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JIJI1 COBPEMEHHOM IIUBUIIN3ALMU: B €€ TYMaHUCTUYECKON HAINPaBJICHHOCTU U
BaYKHOM POJIM B CO37IaHMHM HOBOM 0a3bl MaTepuaIbHOM KYJIbTYphI, B pEIICHUH II100aJbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS
YeJIOBEYECTBA — CBHIPHEBOM, JHEPreTHYECKOM, MUIIEBOM M DKOJOrMYEeCKOM O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
o0ecreyeHuH YCI0BUH YCIIEIIHOTO TPY/Ja U AKOJIOTMYEeCKH KOM(GOPTHOM KU3HU KaXKJIOTO WiIeHa 00I11ecTBa;
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: MMOHUMAHUS CYITHOCTH METOJIOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX,
CIIOCOOHOCTH HCIOJB30BAaTh TIOJlydaeMble 3HAHUS [UJIs1 aHaldu3a M OOBSCHEHUS SBICHUM OKPYXAIOLIEro MHupa W
POUCXOJISAIINX B HEM U3MEHEHUH, YMEHUS JieJaTh 000CHOBAaHHBIE 3aKIIFOUECHUS Ha OCHOBE HaYYHBIX (PAKTOB M UMEIOITUXCS
TAHHBIX C LIEJIbIO MTOJIYYEHHUSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIB30BaTh XUMHUYECKWE 3HAHUS JJIsl pEUIeHUs MpoOJieM B pealbHBIX >KHU3HEHHBIX
CUTyalusxX;

UHTEpECa K MO3HAHUIO, UCCIEA0BATENBCKOM IESITENBHOCTH;

TOTOBHOCTH Y CLIOCOOHOCTHU K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUH
110 XUMUHU B COOTBETCTBUH C JKU3HEHHBIMH MOTPEOHOCTMU;

MHTEepeca K 0COOCHHOCTSIM Tpy/ia B Pa3InYHBIX cepax NpoPecCHOHANBHOMN 1eATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI
MeranpenMeTHbIE Pe3yabTaThl OCBOSHUS MTPOTPAMMBI 110 XUMHH Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIe N1 (DOPMUPOBAHUS MHPOBO33PEHHUS OO0YUYAIOIIMXCS MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHAYYHbIE
MOHATHS, OTPAKAIOMINE IEJIOCTHOCTh HAYYHOW KapTHUHBI MUpa U CHEIMU(UKY METOJOB IO3HAHWS, HWCIIONB3yEMBIX B



€CTEeCTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHUs, SIBJICHUE, IPOLECC, CUCTEMA, Hay4YHbIH (DaKT, MPUHIMUI, THUIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, UCCIEA0BAaHUE, HAOIIOACHUE, U3MEPEHNE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIE yueOHble JeWCcTBUA (ITO3HABATENbHbIE, KOMMYHHUKATUBHBIE, pErYyJISTUBHbBIE), OOECHeUYHBaIONINE
(dopMupoBanue ¢yHKIMOHATBHOM IPAMOTHOCTH U COLIMAJIBHON KOMIETEHIIMU 00YyJaroInuXcs;

CIIOCOOHOCTh  OOYHYAIOIIMXCS HCIIOJIb30BaTh OCBOEHHBIE MEXKIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUA U
YHUBEpPCAJIbHbIE yUeOHbIEC TEUCTBUS B IO3HABATEIHHON U COL[MAIBHON MTPAKTHUKE.

MertanpenMeTHbie pe3ysibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YY€OHBIMU MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U
PEryISTUBHBIMU JEHCTBUSIMU.
OBJaieHNe YHUBEPCAJbHBIMY Y4eOHBIMY MO3HABATEIbHBIMHY J1€CTBUSIMU:
1) 0a30BbIe JJOrHYeCKHe AeHCTBHS

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTyaTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONPEAEIATD LIEJH ACATEIbHOCTH, 3a7aBasi MapaMeTPhbl U KPUTEPUU UX TOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI JESITEILHOCTH
C TIOCTABJICHHBLIMH IICIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHWUW MPUEMBI JTOTMUECKOTO MBIIUICHUS: BBIACISATh XapaKTEPHbIC MPU3HAKU TMOHSITUU U
yCTaHABIIMBaTh HMX B3aUMOCBSI3b, HCIIOIB30BaTh COOTBETCTBYIOIIME MOHSATUS Uil OOBSCHEHUS OTACIBHBIX (PAKTOB HU
SIBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JIJI KIaCCU(DHUKAIIUK BEIIECTB U XUMHUUECKUX PEAKITUIA;

yCTaHABJIUBATh MNPUUUHHO-CJIEJCTBEHHBIC CBA3U MEXAY U3y4a€MbIMH SIBIICHUSMU;

CTPOUTH JIOTMYECKUE PaACCYXKJICHUS (MHAYKTUBHBIC, JCIYKTUBHBIC, MO aHAJOTHH), BBISBIATH 3aKOHOMEPHOCTU W
IIPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUAX, (OPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHATh B TIPOIIECCe TO3HAHUS HCIOJIb3yeMble B XHMHUHM CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, MPEeoOpPa30OBHIBATH
MOJICIIbHBIC TIPEACTABICHUS — XUMHUYECKUH 3HaK (CHMBOJI) 3JIEMEHTa, XUMHUUYecKas (opmysia, YpaBHCHHE XUMHUYECKOMN
peakiUuy — MPH PEHICHUH Y4YeOHBIX IMO3HABATEJbHBIX M MPAKTHYECKUX 3a7ad, MPUMEHATh Ha3BaHHbIC MOJICIbHbBIC
NPEICTABJICHUS JJI BBISABICHHUS XapAKTEPHBIX IMTPU3HAKOB U3YYa€MbIX BEIIECTB U XUMHUYECKUX PEAKIIHH.

2) 0a3oBble HCCIeA0BaATEIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOTO MMO3HAHUS BEIIECTB U XUMUUECKUX PEAKLINM;

dbopMynHpoBaTh MENW W 3a7a4d MCCIICIOBAHUS, WCIOIH30BATh MOCTABICHHBIE M CAMOCTOSTEIHLHO C(HOpMyTHpOBaHHBIC
BONIPOCHI B KauyeCTBE WHCTPYMEHTA IMO3HAHWS W OCHOBHI JIJIsi ()OPMHPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIHHOCTH
BBICKa3bIBAEMBIX CYK/ICHUN;



BJIAJICTh HABBIKAMH CAMOCTOSTEIHHOTO IJIAHWPOBAHMS W TPOBEIACHUS YICHHYECCKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH
yMeHHs HaOJII0AaTh 32 XOJ0M MPOIIEcca, CaMOCTOSATENBHO MTPOTHO3UPOBATh €T0 Pe3yabTaT, GOpMyIUpOBATH 000OIIEHUS U
BBIBOJIBI OTHOCHUTEIHHO TOCTOBEPHOCTH PE3yJbTATOB HCCIICIOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOJCIAHHOM
pabore;

MPUOOPETATH OIBIT YUCHUUYECKON UCCIICA0BATEILCKONU U MPOSKTHOM ACATEIBHOCTH, IPOSIBISITH CIOCOOHOCTh M TOTOBHOCTH
K CaMOCTOSITCIIBHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUYECKHUX 3aJ1a4, IPUMECHCHHIO PA3IMYHBIX METOO0B ITO3HAHUS.

3) paboTa ¢ uHpopMmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAINU (HAYUHO-TOMYJIsIpHAs JIUTepaTypa XUMHUYECKOTO COAEPKaHUs,
CIpaBOYHBIC MMOCOOUs, pecypchl HTepHeTa), aHATU3UpOoBaTh UHGOPMAIIMIO PA3IMYHBIX BUAOB U (HOPM MPE/ICTABICHUS,
KPUTHUUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTb;

dbopMyTHUpOBaTh 3aMpPOCHl M MPUMEHSTh PA3IUYHBIE METOJbI MPU TMOUCKE U OTOOpe MHGOpPMAIUU, HEOOXOIUMOHN IS
BBITIOJIHEHUS YUCOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

pruoOpeTaTh OMBIT UCTIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3JIMYHBIX TTOUCKOBBIX CUCTEM;
CaMOCTOSITEILHO BHIOMPATh ONTUMANIBHYIO (popMy TipecTaBieHus] nHpopMaruu (CXembl, Tpauku, TUarpaMmbl, TaOJIUIIHI,
PUCYHKH U IpyTHE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KaU€CTBE CPEICTBA MPHU paboTe C XUMUYECKON MHPOPMAIIUEH: TPUMEHSITH MEXITPEIMETHBIE
(pusnueckne U MaTeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOPMYITbl, a00peBHATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPENICTBA HATJISITHOCTH.

OBJaanenue YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA A€HCTBUSIMM

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKJaeMOW TeMbl B XOJA€ JAuaiora W/WiIM JIUCKYCCHH, BBICKa3bIBaTh UJCH,
(bopMynHpOBaTH CBOM MPEATIOKEHNUSI OTHOCUTENLHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4u;
BBICTYIIATh C IPE3CHTALMEN PE3yJIbTATOB ITI03HABATEIBHOU AEATEIBHOCTH, [OJYYEHHBIX CAMOCTOSITEIIBHO U1K COBMECTHO CO
CBEPCTHUKAMHU TIPU BBIMOJTHEHUU XUMHUYECKOTO SKCIEPUMEHTa, MPAKTHUYECKOW padOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealu3allud y4yeOHOTO MPOeKTa, W (POpMYyIUpOBaTh BHIBOABI MO pe3yjbTaTaM IMPOBEAEHHBIX
MCCJIeIOBAHMN ITyTEM COTIIACOBAHUS TIO3UIIUHN B X0J1€ 00CYKICHUSI 1 OOMEHA MHEHUSIMU.

OBiajieHue YHUBEPCATBHBIMHU PEryJSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSATETIFHO TUIAHMUPOBATH M OCYIIECTBISATH CBOIO TMO3HABATEIBHYIO JCSITEIBHOCTh, OMpenensis e Ieau W 3a]add,
KOHTPOJUPOBATh M MO MEpe HEOOXOIUMOCTH KOPPEKTHPOBATH MpPENJaracMblii ajJrOpUTM JEHCTBUN TIPH BBITTOJTHCHHUH
y4eOHBIX M UCCIIEIOBATEIBCKUX 33/1a4, BRIOMPaTh Hanbomee 3 heKTUBHBIN CTIOCO0 WX PEIICHUS C YIETOM MOTYISHUS HOBBIX



3HAHUM O BEIIESCTBAX U XUMHUUYCCKUX pCaKuuAX;
OCYHCCTBJIATh CAMOKOHTPOJIb ACATCIbHOCTH Ha OCHOBC CaMOaHaJIn3a U CAMOOICHKH.

[MPEAMETHBIE PE3VYJIBTATHI
10 KJIACC
[IpenmeTHbBIE PE3ybTaThl OCBOCHUS Kypca OTPaXaroT:

c(OpMHUPOBAHHOCTH MPEACTABICHUN O XUMUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, POJIM XUMUHU B
MO3HAHUU SIBICHUI TPUPOABI, B (POPMUPOBAHUHU MBIIUICHUS U KYJIbTYPbl JIUYHOCTH, €€ (PYHKIIMOHAIBHON IPAMOTHOCTH,
HEOOXOMMOM MJisi pelleHHs] MPAKTUYECKUX 3aJad M JKOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 370pPOBBIO U
IIPUPOIHOU CpELE;

BJIa/ICHHE CUCTEMOM XUMHYECKUX 3HAHUI, KOTOpasi BKJIIOYAET: OCHOBOIOJIATal0IINe MOHATUS (XUMUYECKUH JJIEMEHT, aTOM,
AJNIEKTPOHHAs O0O0JIOYKA aToMa, MOJEKYJa, BaJCHTHOCTb, AJEKTPOOTPUIIATEIbHOCTh, XMUMHYECKas CBSA3b, CTPYKTypHas
dopmyna (pa3BEpHYTas U COKpaIIEHHAs ), MOJIb, MOJISIPHAS MAcca, MOJISIPHBIN 00bEM, YTIIEPOIHbIHN CKelleT, PYHKIIMOHAIbHAs
IpyIIa, paguKajil, U30MEpPHs, U30MEPBI, TOMOJIOTUYECKUN DS, TOMOJIOTH, YIIE€BOAOPObI, KUCIOPOA U a30TCOJEpKAIINE
COCIMHEHUS, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJISPHBIE COCTUHEHUS); TEOPUH U 3aKOHBI (TEOpHUs
CTpoeHusi opraHudeckux BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHMsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMUU; MUPOBO33PECHUECKHUE 3HAHUSI, JIEXKALE B OCHOBE [IOHUMAHHUS IIPUUYMHHOCTH U CUCTEMHOCTH
XUMHYECKUX SBJICHUHM, (DAKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAX, COCTAaBE, MOJYYCHHH U O€30MacHOM HCIOJIb30BaHUU
BaXHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU IEATETbHOCTH YEI0BEKa;

c(hOpMHPOBAHHOCTh YMEHUM BBISBISTh XapaKTepHbIC MPU3HAKY MOHITHH, YCTAaHABIMBATh UX B3aHMMOCBS3b, UCIIOJIB30BATh
COOTBETCTBYIOIIUE ITOHATHUS IPU ONIMCAHUU COCTaBa, CTPOCHUSI U IIPEBPALLECHUN OPTraHUYECKUX COECITMHEHN;
c(hOpMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUUYECKYIO CHUMBOJHUKY JJII COCTABICHHS MOJEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaAIIEHHOH ) (OpMyIT OpraHMYECKUX BEIIECTB U YPABHEHUH XUMHYECKUX PEaKIUii, H3rOTABIMBATH MOJICIIH
MOJIEKYJ OPraHUYECKUX BEIIECTB JUIs WUTIOCTPALMA UX XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOEHNS;
c(OpMUPOBAHHOCTh YMEHHMI YCTaHABIMBATh MPHUHAJICKHOCTh M3YyYEHHBIX OPTaHUYECKUX BEIIECTB MO HX COCTaBy U
CTPOCHHIO K OMNpPEAENEHHOMY KJIAacCy/TpyIIe COeIUHEHUH (yriaeBOIOPOAbI, KUCIOPO M a30TCOJEpIKallie COeIUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHMS), JaBaTh MM Ha3BaHusA Mo cucteMarudyeckol HomeHkiatype (IUPAC), a Ttaxxke
IIPUBOJIUTHh TPUBHAJIBHBIE HA3BAaHUS OTAEJIBHBIX OPraHUYECKUX BELIECTB (ITUIIEH, MPONWIEH, alleTHIECH, STUICHIJIUKOIb,
[JIALEPUH, (QeHos, (OopMalbleruj, aueTalbIeruj, MypaBbUHAs KHCJIOTA, YKCYCHAas KHCJIOTa, OJIEMHOBAas KHCIIOTA,
CTeapuHOBas KHCIIOTa, TII0K03a, (PpyKTO3a, Kpaxmal, [eJUTI0JI03a, TJINIUH);



c(hOpMUPOBAHHOCTb YMEHUS ONPEACIISITH BUIbI XUMUUECKOU CBSI3U B OPTAaHMYECKUX COCAMHEHUAX (OJJMHAPHBIE U KPATHBIC);
c(OpPMHPOBAHHOCTh YMEHHS MPUMEHSATH IMOJOXKEHUS TEOPHM CTPOEHUs opraHuyeckux BemectB A. M. BbytiepoBa s
0OBSCHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEILIECTB;
c(OpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOCHHUE, (PU3MYECKHE U XUMUYECKHE CBOWCTBA THUIHYHBIX
MpeACTaBUTENEN Pa3IMYHbIX KJIACCOB OPraHMYECKUX BEUIeCTB (METaH, 3TaH, 3TWIEH, NPONWIEH, aleThiIeH, Oyraauen-1,3,
MeTunoyTaaues-1,3, 6eH3011, METaHO, 3TaHOJI, STUJICHTJIUKOJb, TTIMIEPHH, (DEHOJ, alleTaabAeru/l, MypaBbUHAsI U YKCyCHas
KHUCIIOTBI, TJIFOK03a, KpaxMall, LEeJUII0JI03a, aMUHOYKCYCHAs! KUCJIOTa), MWILTIOCTPUPOBATh TEHETUUECKYIO CBSA3b MEXKIY HUMHU
YPaBHEHHUSIMU COOTBETCTBYIOIINX XUMHYECKUX PEAKIINI C UCTIONB30BAHUEM CTPYKTYPHBIX POpMYIT;

c(OpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh MCTOUYHUKH YIJIEBOJOPOJHOTO ChIpbsi (HE(PTh, MPUPOJHBIN ra3, yrois),
CIoCcOOBI UX MepepadOTKU U MPAKTHYECKOE MPUMEHEHHE MPOIYKTOB NepepadoOTKu;

c(OpPMHPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS MO XUMHUYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIEeCTBA WJIM MPOAYKTA PEAKIMH M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB
WIH NMPOJIYKTOB PEaKIIMH);

c(hOpMHPOBAHHOCTh YMEHUM BIIAJIETh CUCTEMOUN 3HAHUN OO0 OCHOBHBIX METO/AaX HAYYHOTO TMO3HAHUS, UCIOJIb3yeMbIX B
XUMHHU TIPU HU3YyYEHUU BEIIECTB M XMMHUYECKHUX SIBIICHUU (HAONIOJCHHE, U3MEpPEeHHE, SKCIEPUMEHT, MOJEIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKNE 3HAHUSA ISl IPUHATHUS PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALMIX, CBA3aHHBIX
C BEILIECTBAMU U UX IIPUMEHECHUEM;

c(hOpMHPOBAHHOCTH YMEHHUN COOJI0OIaTh IPAaBHIIA MOJIL30BAHUS XUMHUUYECKON TIOCY0M 1 1ab0paTopHBIM 000PYI0BaHUEM, &
TaKKe MpaBUIa OOPAIEHHUs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIMSMH I10 BHITIOJHEHUIO TAO0OPATOPHBIX XUMHUYECKUX
OIIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBITIONHATH XUMUUECKHH SKCTIEPUMEHT (TPEBpAICHIs] OPraHUYECKUX BEIIECTB
IIpM HArpEeBaHHUM, IOJYYCHUE OSTWICHA W M3YYEHHE €ro CBOWCTB, KAaUYECTBECHHBIE PEAKUMU OPraHUYECKUX BEILIECTB,
JieHaTypaiusi OEJIKOB MPU HarpeBaHWUHU, I[BETHHIC PEAKIIMKU OEJIKOB) B COOTBETCTBHH C MpaBUIAMHU TEXHUKH 0€30MaCHOCTHU
IpH 0OpaIlEeHNH C BEIIeCTBAMH 1 J1a00paTOpHBIM 000PYI0BAaHUEM, TIPEICTABISATEH PE3yIbTaThl XUMUYECKOTO IKCIIEPUMEHTA
B (hopme 3anucu ypaBHEHH COOTBETCTBYIONINX PEAKIINI ¥ (OPMYIUPOBATH BEIBOJIBI HA OCHOBE dTUX PE3YyJIbTaTOB;
chOpPMHUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3UPOBATh XUMUYECKYI0 HWHGOPMAIUIO, TOIYyYaeMyl0 W3 Pa3HBIX
MCTOYHUKOB (CpeACcTBa MaccoBoii nHpopmanuu, UTHTEpHET U IpyTUX);

c(OpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh TMpaBMJIa 3KOJOTHYECKH LeJIeco00pa3HOro MOBEACHHUS B OBITY U TPYIOBOM
NEATEIIBHOCTH B LEIAX COXPAHEHUS CBOETO 310POBbs M OKPYXKAKIIEW NPUPOJHOM Cpelbl, OCO3HABATh OMACHOCTH



BO3/ICHCTBHSI HA KUBBIC OPTraHU3MBI OMPENCIEHHBIX OPTaHNYECKUX BEIIeCTB, TOHUMas cMbIc noka3atens [1JIK, moscHATh
Ha TIPUMEPax CIOCOOBI YMEHBIIICHUS U TIPEIOTBPAIICHHS NX BPEAHOTO BO3ACHCTBUS HA OpPTaHU3M UYEIOBEKa,;

TUTSI OOYYaIONIUXCSl C OTPAHMYESHHBIMU BO3MOYKHOCTSIMH 37J0POBbsI: YMEHHE NMIPUMEHSATh 3HAHUS 00 OCHOBHBIX JTOCTYITHBIX
METO/IaX TO3HAHUS BEIIECTB U XUMUYECCKUX SBJICHUH;

JUISL CJICTIBIX M CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHME HCMOJb30BaTh pelbeHO-TOUCUHYIO cUcTeMy oOo3HaueHui JI.
Bpaiing nis 3anucu XuMu4deckux Gopmyi.

11 KJIIACC
IIpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca OTPAXKAKOT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O XUMUYECKON COCTABIIAIONIEH €CTEeCTBEHHO-HAYYHON KapTUHBI MUPa, POJIU XUMUU B
MO3HAHWM SIBJICHUH MPUPOJbI, B (GOPMUPOBAHUU MBINUICHUS] U KYJBTYPhl JUYHOCTH, €€ (PYHKIIMOHATBLHON IPpaMOTHOCTH,
HEOOXOAUMOM JJIsl PEIICHHS TPAKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3JIOPOBBIO M
IIPUPOIHOU CpENIE;

BJIAJICHNE CUCTEMOW XMMHUYECKUX 3HAHUHN, KOTOPasi BKIIFOYACT: OCHOBOTIOJIATAIOIIHNE TTOHATHS (XUMUYECKUH JIEMEHT, aToM,
U30TON, S-, P-, d- DIEKTpOHHBIE OpPOWTANIM aTOMOB, HOH, MOJICKYJia, MOJIb, MOJISIPHBIM O0OBEM, BaJlEHTHOCTD,
AJIEKTPOOTPHUILIATEILHOCTh, CTENICHh OKUCICHUS, XUMUYECKasl CBsI3b (KOBAJICHTHAs, HOHHAs, METAJUIMYECKAs!, BOJOPOIHAS),
KpUCTAJUIMYECKAsl PEIIETKA, TUIbl XUMUYECKUX PEaKIUi, pacTBOP, AJIEKTPOIUTHI, HEIIEKTPOIUTHI, AIEKTPOIUTHIECCKAS
JMCCOLIMAIINSI, OKUCITUTEINb, BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKOHN peakIuu, XUMUUYECKOE PABHOBECUE); TEOPUU U 3aKOHBI
(Teopus IAEKTPOTUTHICCKON JUCCOIMAUU, Tiepuoaudecknii 3akoH J1. 1. MenneneeBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB,
3aKOH COXpPaHEHUS U MPEBPAICHUS SHEPTUM TTPU XUMUUECKUX PEAKIIMAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUM SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE TMOHMMAHHUS MPUUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBJICHUU,
(dakTOIOTHUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, TOJYYCHHMHM M OE30MaCHOM HCIIOJB30BAaHUN BAKHEHIITMX
HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTHIYCCKON JIEITEIIBHOCTH YEJIOBEKa,;

c(hOpMHUPOBAHHOCTh YMEHHUN BBISBIATh XapaKTEPHBIC NMPU3HAKH IMOHITHH, YCTaHABIMBATh UX B3aMMOCBS3b, UCIIOIH30BaTh
COOTBETCTBYIOIIME MOHATUSA IPU ONMMCAHUN HEOPTaHUYECKUX BEIIECTB M UX MPEBPALLICHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM HCITOJB30BaTh XUMHUYECKYI0 CHMBOJIUKY JIJII COCTaBJICHHS (OpMYJ BEIIECTB U YpPaBHCHHI
XUMHUYECKHX peakiuii, cucremarndeckyro HoMeHkIaTtypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTJACIbHBIX HEOPTraHUUYECKUX
BeIIECTB (yrapHbIil Ta3, yrJIEKUCIbIN a3, aMMHaK, TaléHas M3BeCTh, HeTal¢Has U3BECTh, TUThEBas CO/Ia, MUPUT U IPYTHE);
c(hOpMHUPOBAHHOCTh YMEHHUH ONPEACISITh BAICHTHOCTh M CTENCHb OKHCICHHS XHMHYECKHX JJIEMCHTOB B COCTUHCHHSIX
Pa3IMYHOTO COCTaBa, BUJ XMMHUUYECKOW CBS3U (KOBaJE€HTHAs, MOHHAs, METAJUTMYECKas, BOJOPOHAs) B COSTUHEHUSAX, THII



KPUCTAJNIMYECKON PElIETKA KOHKPETHOrO BEIIECTBA (aTOMHAs, MOJEKYJISIpHAsl, MOHHAs, METANINYECKast ), XapaKTep CPeibl
B BOJHBIX PACTBOPAX HEOPTAHUUECKUX COETUHEHU;

c(OpMHPOBAHHOCTh YMEHUI YCTaHABIMBATH NPUHAIIEKHOCTh HEOPTaHUYECKUX BEIIECTB 110 UX COCTaBY K OMPEACIEHHOMY
KJIacCy/Tpymnine COeIMHEHUU (MPOCThIE BEIIECTBA — METAJLIbl M HEMETAJLIbl, OKCU/Ibl, OCHOBAHMSI, KUCIOTHI, aM(OTEpHbIE
TUAPOKCHUBI, COJH);

c(OpMHPOBAHHOCTh YMEHHMI pacKpbIBaTh CMbICH Hepuogudeckoro 3akoHa [[. M. MenneneeBa u A€MOHCTPUPOBATH €TO
CUCTEMATU3UPYIOIIYI0, O0BICHUTENbHYIO U MPOTHOCTUYECKYIO () YHKIIUY;

c(OpPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB XMMHUYECKUX 3JIEMEHTOB 1—4 mepuosioB
[lepronuueckoit cuctembl xumuueckux siemeHToB J[. WM. MenpgeneeBa, UCHONb3ysl MOHSATUS «S-, P-, d-2JIEKTPOHHbBIE
OpOUTAINY, «IHEPreTUUYECKUE YPOBHH», OOBICHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKUX JJIEMEHTOB M UX
COEIMHEHHUH 1o nepuoaam u rpymnnam Ilepuogndeckoii cucrembl xumuueckux snementoB J[. . Menneneena;
c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA HEOPraHUYECKHX BEIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXkAATh CYIIECTBOBAHME TI'E€HETUYECKOW CBA3M MEX]Yy HEOPraHMYECKHMMH BEIIECTBAMH C
MOMOIIBIO0 YPaBHEHUH COOTBETCTBYIOIUX XUMHUECKUX PEAKIINA;

c(OpMUPOBAHHOCTh YMEHHUS KJIaCCUPHUIMPOBATh XUMHUYECKHE PEAKIMM IO PA3JIMYHBIM IpU3HAKAM (YHCIy U COCTaBy
pearupymoumx BELECTB, TEIIOBOMY 3(PQEeKTy peaklHd, W3MEHEHUIO CTENEHEM OKHCIEHHUS 3JIEMEHTOB, OOpaTUMOCTH
peaxkiuy, y4acTUIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTaBJISITh YPaBHEHMsI pEaKLMH pa3lMuYHBIX THUIIOB, IOJIHbIE M COKpAIll€HHbIE YpaBHEHMS
peaxkiuii HFOHHOro 0OMEHa, YUUThIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEakUu UIYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIUH, OITBEPKIAIOIINE KaYECTBEHHBIN COCTAB Pa3IMYHbIX HEOPTraHUUECKUX
BEIIECTB, PACIIO3HABATH ONBITHBIM IYTEM MOHBI, IPUCYTCTBYIOIIHME B BOAHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;
c(OpMUPOBAHHOCTh YMEHHUM pacKpblBaTh CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIX pEaKUUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOI0 OanaHca ITUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBSICHIATH 3aBUCUMOCTh CKOPOCTH XMUMUYECKONW peakiuu OT pa3iNuHbIX (JaKTOPOB; XapaKTep
CMEUIEHUS! XUMHUYECKOI0 PAaBHOBECHSI B 3aBUCUMOCTH OT BHEIIHET0 Bo3aeicTBus (mpuHuun Jle [larense);
c(OpMUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh XUMUYECKUE MPOIIECCHI, JICKAIUE B OCHOBE MPOMBIIIICHHOTO MOIYYESHHUS
CEpHO KUCIIOThI, aMMHAaKa, a TaKke C(OOPMUPOBAHHOCTH MPEICTABICHUN 00 00X HAYYHBIX MPUHIIUIIAX U SKOJIOTHUECKHUX
npobiieMax XUMHUYECKOT'O MTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MTPOBOAUTH BHIYUCIICHHS C UCTIOIB30BAaHUEM MOHSATHUS «MACcCOBast 10JIsl BEIIECTBA B PaCTBOPEY,



00BEMHBIX OTHOIIIEHUH Ta30B IPH XUMUIECKUX PEAKITUIX, MACCHI BEIIECTBA WK 00BEMA Ta30B TI0 U3BECTHOMY KOJIHYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3 ¢eKTa peakind Ha OCHOBE
3aKOHOB COXPAaHEHHUS MACChl BEIIECTB, MPEBPAICHUS U COXPAaHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTH YMEHHUI COOJIOIATh TIPABUIIA TTOJI30BAHUS XUMHUYECKOM MTOCY IO B TaO0OpaTOPHBIM 000pYyTIOBAHUEM, a
TaK)Ke TIPaBUIIa OOPAIEHHUS C BEMECTBAMU B COOTBETCTBUH C HHCTPYKITUSMH I10 BHITIOJHEHHUIO JTJA0OPATOPHBIX XUMHUYECKUX
OTIBITOB;

c(hOpPMHPOBAHHOCTh YMEHUH TUIAHUPOBATH M BBITIOIHATh XHMHUYECKUH dKCIIEPUMEHT (pa3jioKeHHe MepoKCHaIa BOJOpOIa B
NPUCYTCTBUU KaTaJIU3aTOpa, OMPECICHHE CPE/Ibl PACTBOPOB BEIIIECTB C MIOMOIIBIO0 YHUBEPCAITBHOTO HHINKATOPA, BIUSHHC
pa3TUYHBIX (AKTOPOB Ha CKOPOCTh XUMUYCCKON PEAKIIUH, peaKIIMi HOHHOTO 0OMEHa, KaueCTBEHHBIE PEAKIIUU Ha CyIb(ar-
, KapOOHAT- W XJIOPHUJ-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIMEPUMEHTAIBHBIX 33J1ad MO0 TeMaM «MeTalibly |
«HemeTtanabl») B COOTBETCTBUU C MPaBWJIAMH TEXHUKH O€30MACHOCTH MPHU OOpAIEHUU C BEIICCTBAMHU W JJaOOPATOPHBIM
00opyI0OBaHUEM, TIPEACTABIIATH PE3yJIbTAThl XUMUYCCKOTO SKCIICPUMEHTA B (DOpME 3aIMCcH YPaBHEHHI COOTBETCTBYIOIIUX
peakuuii 1 GOpPMYJIUPOBATh BBIBOJIBI HA OCHOBE ATHX PE3YIIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUH KPHUTHUSCKU aHAJM3HPOBATh XHUMHUYCCKYI0 HWH(POPMAIMIO, IOJIy4aeMyl0 W3 Pa3HBIX
HCTOYHHUKOB (CpeIcTBa MAaCCOBOM KOMMYHUKAIH, IHTepHEeT U Apyrux);

c(hOpMHPOBAHHOCTh YMEHHI COOJIOaTh MpaBHJIa IKOJOTHYECKH IeecO00pa3HOro MOBEACHHUS B OBITY M TPYIOBOM
JESTENBHOCTH B IENIAX COXPAHEHHUS CBOETO 3[0pPOBbS M OKpY)KAIOIIEH TPUPOAHONW Cpebl, OCO3HABATH OMACHOCTb
BO3/ICHCTBUS Ha >KMBbIE OpPraHU3MbI ONPEICIEHHBIX BEIEeCTB, MOHUMas cMbich nokasarens [1IK, noscHsaTs Ha mpumepax
CIoCOOBI YMEHBIICHUS U TIPEIOTBPAILICHUS MX BPEIHOTO BO3ACHCTBHUS HA OPTraHU3M YEJIOBEKa;

JUTsE O0YYaIOMUXCsl C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JIOCTYITHBIX
METO/1ax MO3HAHUS BEUIECTB U XUMHUECKUX SIBICHUMN;

JUIS CJICTIBIX M CJIA0OBUIAIIMX OOYYAIONMIMXCSA: YMEHHE HCIOJb30BaTh pelbeHO-TOUCUHYIO cHUcTeMy obOo3HadeHui JI.
Bpaiins s 3anucu xumudeckux Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoanuecTBO 9acoB
OJIEeKTPOHHEIC
(%I/Id)DOBLIe)
HanmMeHoBaHUe pa3/iesioB U TEM MPOrPaMMbl Kourpos [[Tpaktiy [00pa3oBaTeIbHbIC
No bHBIC eckue  [PECYPCHI
/11 Bcero [paboTel  [paboThI
1 . 13 https://resh.edu.ru/
Haxosxerne MoJIeKyJsipHOM (hOpMYJIbI BEIIeCTBa
2 PemieHue 3a1a4 NOBBIIIIEHHOTO YPOBHS CII0KHOCTHU 28 1 https://resh.edu.ru/
3 OCHOBHEIE TTOHATHSA OKHCIIUTEILHO-BOCCTAHOBUTEIILHBIX
eakuuii(OBP) 6 https://resh.edu.ru/
OKHUCIINTENIbHO-BOCCTAHOBUTEIbHBIE  pPEAKIMH C  YJacTHEM https://resh.edu.ru/
4 lopraHMuYecKuX BELIECTB. 14 1
Peakiuu, _ TOATBEPKAAIONIME  B3aUMOCBA3b  OPraHUYECKHUX https://resh.edu.ru/
5 COEIMHEHUA. 1
6 Pe3epBHEIE YPOKU 2
OBIIEE KOJNMYECTBO YHACOB I10 ITPOT'PAMME 68 3 0




TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
No
/1 KonnaecTBo 4acoB DNCKTPOHHEIE
HanMeHoBaHUE pa3/ieiioB U TEM MPOTrPaMMBbl %I/Id)pOBBIe
Konrpous [[pakriy [00P330BATENbHbIE
HBIE eCKHe PeCypCh
Bcero paboThl  [pabOTHI
1 BeegeHue. 3a1a4M ¢ MCIOJI30BAHUEM T'a30BbIX 3aKOHOB 10 1 https://resh.edu.ru/
2 3aaun Ha BEIBOJ (DOPMYJIBI BEIIECTBA 10 https://resh.edu.ru/
3 BrlunciieHus 1Mo XUMHYSCKUM YPaBHEHUSIM 14 1 https://resh.edu.ru/
4 3aauy HA BRIYUCIIEHHE Macchl (00bEéMa) KoMIOHeHTOB B cMecu |10 https://resh.edu.ru/
5 3aKOHOMEPHOCTH MIPOTEKAHNST XUMUYECKUX PEaKIIAI 6 1 https://resh.edu.ru/
6 DIIEKTP O3 8 https://resh.edu.ru/
https://resh.edu.ru/
7 KomOuHMpOBaHHBIE 3324 10 1
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68 4




YYEBHO-METOANWYECKOE OBECIHIEYEHHUE OBPA3OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

Xumug. CoopHuk 3a1a4 u ynpaxHeHuil. 10-11 knaccel. Yrnyonéunsiii yposenb. Ily3akos C. A., [Tonkos B. A., bapeimosa 1. B.
/ 3pnatensctBO «IIpocBenienne»

3anaynuk. Xumus 10 knacc. H.E.Ky3unenosa, A.H.JleBkun/ «Benrtana-I'pad»

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJA
Metoauka pemenust 3a1a4 mo xumuu. Banyesa T. H./ «JlabupuaT

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
resh.edu.ru
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